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ADVERTISEMENT. 


-    The  publications  of  the  National  Museum  consist  of  two  series: 
Proceedings  and  Bulletins. 

The  Proceedings,  the  first  volume  of  which  was  issued  in  1878,  are 
intended  primarily  as  a  medium  of  publication  for  newly-acquired 
facts  in  biology,  anthropology',  and  geology,  descriptions  of  new  forms 
of  animals  and  plants  acquired  by  the  National  Museum,  discussions  of 
nomenclature,  etc.  A  volume  is  issued  annually  or  oftener  for  distri- 
bution to  libraries,  while  in  \4ew  of  the  importance  to  science  of  the 
prompt  publication  of  descriptions  of  new  species,  a  limited  edition  of 
each  paper  is  printed  in  pamphlet  form  in  advance. 

The  present  volume  is  the  twenty-fifth  of  the  series. 

The  Bulletin,  publication  of  which  was  begun  in  1875,  is  a  series 
of  more  elaboitite  papers,  issued  separately  and  based  for  the  most 
part  upon  collections  in  the  National  Museum.  They  are  mono- 
graphic in  scope,  and  are  devoted  principally  to  the  discussion  of  large 
zoological  groups,  bibliographies  of  eminent  naturalists,  reports  of 
expeditions,  etc. 

A  quarto  form  of  the  Bulletin,  known  as  the  "Special  Bulletin,"  has 
been  adopted  in  a  few  instances  in  which  a  larger  page  was  deemed 
indispensable. 

The  Annual  Kepoii;  of  the  National  Museum  (being  the  second  vol- 
ume of  the  Smithsonian  Report)  contains  papers  chiefly  of  an  ethno- 
logical character,  describing  collections  in  the  National  Museum. 

Papers  intended  for  publication  by  the  National  Museum  are  usually 
referi'ed  to  an  advisory  committee,  composed  as  follows:  Frederick 
W.  True  (chaiiman),  William  H.  Holmes,  George  P.  Merrill,  James 
E.  Benedict,  Otis  T.  Mason,  Leonhard  Stejneger,  Lester  F.  Ward,  and 
Marcus  Benjamin  (editor). 

S.  P.  Langley, 
Secretary  of  the  Smithsonian  Institution. 
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cieUoy  G.  arideUay  G.  striaielkiy  G,  hibiscellay  G.  cockerelliy  G.  variahilUy 
G.  hartimeUay  G.  lindenella,  G.  dyariellay  G.  nigrima/nilelkiy  G.  sero- 
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pits  sleU<tiuSy  T.  discohry  T,  algenSy  T.  barberiy  T.  venustuny  T.  piiUemy 
T,  occidentaliRy  T,  gtUtulariSy  Orthodadius  clepsydmsy  0.  platypu,%  0. 
polUuSy  Cricotopu8  varipesy  Chironomtis  pulchripenni%  C.  varipenni% 
C.  atrimantiSy  C.  pidliattiSy  Bibio  tenuipeSy  Scalopse  varicomi%  Slrnul- 
ium  falvumy  S.  rirgatuniy  S,  glaucumy  AochJdus  obscurxiSy  Eupary- 
phtLS  tahoen»iSy  E.  apicalis.  E.  crueigernSy  E.  atnvetitriSy  E.  amplusy 
Bombylius  recurvuSy  Geron  sigma,  Psendatrichia  flavicepi<y  P.  pilosoy 
Mythkomyia  scutellcUay  M,  jyictipefty  Rhamphomyia  alfmlUj  Outer ebra 
hiMnOy  Meigeniella  hineiy  Admontia  limaUiy  Paradtnontia  brevisy 
Xe,rra  longicomiSy  ChaiophlepH  poUlUy  PelaUirhiiia  limatay  Pseudu- 
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A  LIST  OF  THE  BEETLES  OF  THE  DISTRICT  OF  COLUMBIA. 


By  Henry  Ulke. 


I.     INTRODUCTION. 

The  following  list  of  the  Coleoptera  of  the  District  of  Columbia  is 
the  result  of  a  diligent  search  extending  over  a  period  of  nearly  forty 
years. 

In  the  fifties,  the  city  of  Washington  was  still  surrounded  by  many 
fine  woods  and  lovely  meadows,  which  promised  the  entomologist  and 
botanist  a  rich  harvest.  In  truth,  almost  every  collecting  excursion 
in  those  days  furnished  abundant  new  material  and  raised  the  interest 
and  enthusiasm  of  the  collector  to  a  high  pitch. 

With  the  beginning  of  our  civil  war,  the  woods  on  the  Virginia  side 
of  the  Potomac  began  to  disappear,  and  not  many  years  later  the 
pleasant  fields  and  woods  north  and  northwest  of  the  city  were  occu- 
pied by  city  extensions,  avenues,  and  building  lots,  so  that  one  hunt- 
ing ground  after  the  other  was  captured  by  advancing  civilization. 

Nevertheless  the  right  bank  of  the  Potomac,  between  the  Aqueduct 
Bridge  and  Little  Falls,  remained  a  rich  field  for  the  collector  until 
quite  recently,  when  it,  too,  began  to  suffer  from  the  inroads  of  the 
stone  quarrymen  and  others. 

As  a  result  of  the  destruction  of  forests  and  meadows,  a  number 
of  beetles  seem  to  have  disappeared,  which  were  formerly  quite 
common,  such  as  Boros  U7iicolor^  Daryphora  jnneta^  and  Larlaiblus 
eri^jhsoni^  while  other  species  were  introduced  with  the  extension  of 
agriculture  and  horticulture.  Among  the  introduced  species,  some 
have  multiplied  so  fast  that  they  may  now  fairly  be  considered  pests, 
such  asi  P/it/tonomus  puTictat us  SLud  Sltoiies  h^Mj/idultus.  A  large  por- 
tion of  the  District,  however,  still  remains  unexplored,  and  only 
recently  the  southeastern  region,  toward  Marlboro,  furnished  l>otan- 
Lsts  several  species  not  previously  enumerated  in  Lester  F.  Ward's 
excellent  List  of  the  Flora  of  Washington  and  Vicinity. 


Proceedings  U.  S.  National  Museum,  Vol.  XXV— No.  1275. 
Proc.  N.  M.  vol.  XXV— 02 1 

Digitized  by 


Google 


PROCEEDINGS  OF  THE  NA  TIONAL  MUSEUM.  voi..  xxv. 


The  northeastern  region,  in  the  neighborhood  of  Odenton,  should 
also  be  studied  more  carefully,  as,,  for  example,  the  sand  dunes  there 
constitute  the  only  places  where  the  mre  CremastochUnsl-eucosticttts 
was  found. 

Notwithstanding  the  attendant  difficulties  and  large  extent  of  unex- 
plored territory  to  furnish  a  nearly  complete  list  of  the  Coleoptera  of 
the  District  of  Columbia,  I  must  acknowledge  that  success  is  in  pai*t 
due  to  the  encouragement  of  my  friend,  E.  A.  Schwarz,  who  kindly 
lent  his  wide  experience  and  assistance  in  preparing  the  annexed 
biological  notes. 

The  following  important  facts  have  been  observed  concerning  the 
relation  existing  between  the  local  geology,  flora,  and  general  fauna 
and  the  occurrence  of  the  District  beetles  in  special. 

It  is  a  well-known  fact  that  the  distribution  and  varied  habits  of 
Coleoptera  afford  such  striking  features  that  the  general  physicral 
characteristics  of  any  locality  can  be  determined  from  an  average 
collection  of  the  beetles  of  such  region. 

The  number  of  species  found  in  the  District  of  Columbia,  or,  more 
broadly,  in  an  area  within  a  radius  of  20  miles  of  the  Capitol,  is  not 
less  than  3,000.  This  is  a  much  larger  number  than  has  been  recorded 
from  local  lists  of  any  other  equal  area  in  the  United  States.  It  repre- 
sents about  one-fourth  of  the  total  number  of  species  now  recorded 
from  North  America  north  of  the  Mexican  boundary. 

Let  us  now  examine  the  physical  conditions  which  form  the  environ- 
ment of  the  Coleoptera  here. 

The  geology  of  the  District  presents  the  following  features: 

Washington  City  is  chiefly  built  upon  thin  beds  of  sedimentar3 
sands,  clays,  or  gravels  of  the  Post-Jurassic  age,  covering  the  Archean 
crystalline  rocks— chiefly  gneiss  and  granite. 

Satisfactory  exposures  of  these  rocks  are  to  be  found  only  in  the 
deep  ravines  cut  by  the  Potomac  and  Rock  Creek  or  their  tributaries, 
since,  at  the  surface  of  the  Washington  plateau,  their  character  has 
been  obscured  or  obliterated  by  extensive  supeiiicial  decay  and  by 
cultivation. 

Toward  the  west  the  gneisses,  which  are  for  the  most  part  granitoid 
in  character  and  possess  a  north-south  strike,  become  somewhat  more 
foliated  and  schistose.  In  many  places  it  appears  that  the  granites 
and  gneisses  have  been  subjected  to  extensive  metamorphism.  Near 
Georgetown  and  Cabin  John  occur  pronounced  developments  of  a 
massive  dark -green  diorite,  and  in  other  localities  are  found  bands  of 
siliceous  and  chloritic  schists.  These,  however,  grade  imperceptibly 
into  the  prevailing  granite  and  gneiss,  and  probably  represent  the 
result  of  intense  dynamic  action.  Limited  occurrences  of  gabbro,  ser- 
pentine, and  steatite  complete  the  list  of  eruptive  rocks  found  in  the 
District.  Altogether  they  contain  at  least  forty  diflerent  mineral 
species. 
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The  soil  formed  by  the  decomposition  of  the  above  sediments  and 
rocks  is  so  varied  in  character  that  it  is  able  to  support  no  less  than 
1,400  species  and  varieties  of  vascular  plants. 

Now,  as  about  half  of  all  the  beetles  depend  upon  plants  for  their 
food,  the  greater  the  variety  of  food  plants  the  larger  we  find  the 
number  of  species  of  beetles. 

The  geographical  position  and  topographical  features  of  the  District 
of  Columbia  also  largely  account  for  its  diversified  insect  fauna. 

The  coastal  plain  deposits,  concealing  the  crystalline  rocks  of  the 
eaj^tern  and  southern  portions  of  the  District,  are  formed  into  numer- 
ous terraces,  so  that  Washington  is  surrounded  by  low  hilLs  on  all 
sides,  except  where  the  Eastern  Branch  and  southeastern  shores  of 
the  Potomac  flatten  out  into  marshy  grounds. 

As  the  District  lies  on  the  border  of  the  crystalline  plateau  and  the 
lower  coastal  formation  and  at  the  head  of  tide  water  on  the  great 
lowland  plain,  which  extends  from  New  York  to  Richmond,  the  loc*>al 
fauna  has  the  composite  character  belonging  to  the  upper  austml, 
lower  austral,  and  the  transition  zones,  or,  to  be  more  exact,  it  has 
the  faciei  of  the  Allegheny,  Carolina,  and  austro-riparian  regions,  as 
classified  by  Dr.  C.  Hart  Merriam.* 

In  a  region  so  restricted  and  comparatively  level,  there  are  of  course 
no  such  changes  in  the  temperature  as  in  mountainous  countries, 
where  we  find  forms  of  insects  on  the  top  of  mountains  very  different 
from  those  below,  the  former  being  always  of  a  more  northern  type. 
The  appearance  of  northern  and  southern  forms  are  here  controlled  by 
the  (change  of  seasons,  so  in  early  spring  we  may  always  expect  more 
northern  types,  while  in  midsummer  the  southern  ones  predominate. 

There  are  other  local  causes  which  influence  the  character  of  our 
fauna.  The  Potomac  River  every  spring  carries  down  quantities  of 
flood  debris  from  the  mountain  districts,  containing  insects  which 
properly  belong  to  higher  elevations,  for  example,  PhrllopHns  obcor- 
data,,  Ptntxlytes  cryptophagoides^  Carelara  Imignla^  Enclwdes  sericea^ 
and  several  Carabidse,  Longicorns,  and  Elateridae.  Southern  fonns 
have  been  observed  chiefly  in  the  middle  and  eastern  part  of  the 
District  as  along  the  Eastern  Branch,  where  species  were  collected, 
such  as  Casnonia  ludoviciana^  Cyiriindh  eZegatis^  Thalpiiui  dorsalis^  and 
several  ChrysomelidaB. 

The  great  attraction  of  the  electric  lights  for  insects  has  also  resulted 
in  the  discovery  of  certain  kinds,  whose  occurrence  here  was  not  pre- 
viously known  with  certainty,  such  as  Omophnm  lallatunu  CUvina 
puiictigera^  Platynus  pictlcornh^  lilutntiis  calidiw^  Atsenhis  figurntor^ 
Pleurophorus  ventralls^  and  Donaela  Kypolenea^  which  belong  to  the 
austroriparian  fauna. 

^  The  geographical  Distribution  of  Animals  and  Plantain  North  America.  Bull. 
Nat.  Geog.  Soc.,  1895. 
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To  convey  a  correct  inipres.sion  of  the  geographical  distribution  of 
the  beetles,  it  in  absolutely  essential  to  obtain  accurate  lists  of  the 
Coleoptera  of  the  different  sections  of  this  country.  The  first  step  In 
this  direction  was  taken  by  Messrs.  E.  A.  Schwarz  and  H.  G.  Hubljard, 
who  prepared  the  Coleoptera  of  Michigan  and  Florida,  and  their  exam- 
ple was  followed  by  numerous  other  entomologists.  Of  special  intcM*- 
est  for  comparison  is  Dr.  John  Hamilton's  Catalogue  of  the  Coleop 
tera  of  Southwestern  Pennsylvania  (1895). 

There  are  especially  three  localities  in  the  immediate  vicinity  of 
Washington  which  have  l)een  ver3'  carefully  explored  by  the  ento- 
mologists: The  meadows,  rocks,  and  woods  along  both  sides  of  the 
Potomac  and  including  the  river  flats  across  Long  Bridge;  the  valleys 
of  the  Rock  Creek,  and  the  banks  of  Eastern  Bmnch.  The  richest 
collecting  ground  near  Washington  has  l>een  the  rocky  ledges  and 
ravines  along  the  south  banks  of  the  Potomac  just  above  the  Free 
Bridge.  The  Rock  Creek  region  is  also  full  of  interest.  The  creek 
cutting  its  snake  like  course  here  through  solid  rocks,  leaves  deep 
ravines  and  winds  its  way  among  mossy  sand  Imnks  and  swampy 
meadows,  presenting  a  variet}'  of  conditions  that  always  assures  the 
collector  a  rich  harvest.  In  striking  contmst  to  the  above  localities 
are  the  banks  of  the  Eastern  Branch,  with  their  extensive  marshes 
of  wild  rice.  Here  a  great  many  species  werc  found  not  occurring 
elsewhere  in  the  District. 

Some  representitive  forms  of  the  austro riparian  fauna  are  found 
all  along  the  Atlantic  coast  from  Florida  to  New  Jei-sey,  ])ut  the 
majority  do  not  extend  more  northerly  than  the  Chesapeake  region, 
while  certain  northern  species  find  their  southern  limit  of  distribution 
in  this  vicinity. 

The  following  are  examples  of  austroriparian  species  which  find 
here  their  northern  limit: 

OnKtpliTim  lahlatuin^  Platynu^  HtrtutojmnctatnH  and  j>teticorni^s^ 
A)Hitrlchis  inhiufa^  (J<llna  anguMata^  JiryaxU  htlfragd^  Tno  ncluMi^ 
MfTisthns  Hcohtnnla^  iHchiodontm  S()l<afn4<^  Ozoguaflnt^H  jforidcuius^ 
(EdUmychh  indnjoptcra^  Lai^tiva  tibiaHs^  MecyaotarsiiJ^  catididuf^^ 
Xykpj)hllm  nofdtm^  lIyp(frluujuH  puiictuJatHi^^  Liopan  cnviaulu^^  Au- 
hnten  tdchyrjonohhs^  Ctntorhynelum  slcidii^s^  OomorjMdlu^  IsevivolliH^ 
(  7tcet(/C(i'/tf^s  nrfosft^s^  and  others. 

Of  Alleghenian  forms,  which  find  here  their  southern  limit,  we  have: 
(*!c!ndila  r(«jifnms^  Lelna  fmicntn^  fps  conji nt  )dwH^  IhtroH  unm>loi\ 
Laricohuin  /ru'/i'Sfm/^  Rhlno,^linH^'<  vlr!dii^neio'<^  Canhara  lotKjuhi^ 
Knchodea  acriceff,  J^UiUfsticInt^^  core! a n.^^  PJaiymiH  olmjIUU'S^  Acalyjdm 
carpini^  and  others. 

The  great  bulk  of  our  Coleoptera,  however,  belongs  to  the  Caro- 
linian fauna. 
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As  this  manuscript  was  pi-epared  nearly  four  yeiirs  ago,  papers  on 
Uorth  American  Coleoptera  that  have  been  published  since  have  not 
l>een  taken  into  consideration.  Some  of  the  changes  in  the  nomencla- 
tore  established  in  these  papers  have  been  inserted,  but  many  othera 
oould  not  be  attended  to. 

Everyone  familiar  with  the  systematic  study  of  North  American 
CJoleoptera  is  aware  that  in  many  genera  of  various  families  we  have 
a  larger  or  vsmaller  number  of  undescribed  species;  the  description  of 
w^hich  must  by  all  means  be  left  for  future  monographs.  Such  species 
are  omitted  in  this  list;  they"  are  most  numerous  in  the  subfamily 
Aleocharinse  of  the  family  Staphylinidae,  in  the  Cioidse,  Cryptopl  a- 
gida?,  etc. 

A  local  faunal  list  acquires  interest  and  importance  only  when 
compared  with  lists  of  adjacent  regions.  As  to  Coleoptera  we  have 
the  list  bj'  the  late  Dr.  John  Hamilton^  on  the  Coleopeti'a  of  south- 
western Pennsylvania,  and  that  of  Dr.  J.  B.  Smith  on  the  insects  of 
Xew  Jersey  (second  edition,  1899.)  Both  of  these  lists  refer  to  regions 
north  of  the  District  of  Columbia.  Southward  we  have  no  compre- 
hensive faunal  ILsts  of  Virginia,  North  Carolina,  South  Carolina,  and 
Georgia.  The  ILst  of  Coleoptera  of  Florida,  by  Sch warz  and  Hul)bard  * 
is  also  of  importance  for  comparison  with  our  District  fauna. 

It  Ls  very  gratifying  to  find  that  some  of  the  younger  enthusiastic 
students  in  the  Division  of  Insects  in  the  United  States  National 
Museum,  and  the  Division  of  Entomology  in  the  United  States  Depart- 
ment of  Agriculture,  such  as  H.  S.  Barber  and  F.  C.  Pratt,  have  taken 
up  coleopterology  and  already  give  proof  of  their  success  in  studying 
and  colle<»ting  coleoptera.  No  doubt  many  additions  will  hereafter  ])e 
made  to  the  species  enumerated  in  this  paper. 

LIST  OF  SPECIES. 


CICINDELIJ).E. 

CARABIDM 

1. 

Teiracha  rirg'mk'a  Linnaeus. 

14. 

Omophrmi  lahiatum  Fabricius. 

2. 

Cirimlrla  ntgifrons  Dejean. 

15. 

(imeriramuH  Dejciin. 

3. 

G-gutUUa  Fabricius. 

16. 

OychruH  stenostomus  Wel)er. 

4. 

var.  patmela  Dejean. 

17. 

ekvatus  Fabricius. 

5. 

purpurea  Olivier. 

18. 

unicolor  Olivier. 

6. 

var.  sjjlendida  Hentz. 

19. 

xnduus  Dejean. 

1 . 

nUgaris  Say. 

20. 

Carabu^  aylvomi^  Say. 

8. 

repanda  Dejean. 

21. 

sermtuH  Say. 

d. 

\'ar.  12'gutt(U(i  Dejean. 

22. 

Ihnbatus  Say. 

10. 

hirticollis  Say. 

23. 

vinctua  Weber. 

11. 

punctidata  Fabricius. 

24. 

Oilmoma  externum  Say. 

12. 

marginala  Fabricius. 

25. 

scrutator  Fabricius. 

13. 

rufiventrig  Dejean. 

26. 

nnlcori  Ix»  Conte. 

»Tran«.  Amer.  Ent.  Soc.,XXII,  1895. 


*rroc.  Amer.  Phil.  Soc.,XVlI,  1878. 
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27. 

Calomma  imyi  Dejean. 

79. 

28. 

calidum  Fabricius. 

80. 

29. 

Elaphnut  riparius  Linnfeus. 

81. 

30. 

rxiscarim  Say. 

82. 

31. 

Xotiophibu  nmeus  Herbst. 

83. 

32. 

HemigtriaiuA  Le  Conte. 

.  84. 

.33. 

sibiricus  Motechulaky. 

85. 

34. 

Xebria  paUipes  Say. 

86. 

35. 

Pnsimachui<  mblm^uf  Dejean. 

87. 

36. 

depressus  Fabricius. 

88. 

37. 

St'm-UrH  mltterrmum  FabriciuH. 

89. 

:i8. 

IhfHcfnriuji  glohulosiis  Say. 

90. 

39. 

hirmoTrfwidalis  Dejean. 

91. 

40. 

KphifricoIIis  Say. 

92. 

41. 

pumiluj<  PiitzevH. 

93. 

42. 

pihm^  Le  Conte. 

94. 

43. 

ClivuKt  dentipes  Dejean. 

95. 

44. 

hnirremfrom  Le  Conte. 

96. 

45. 

pl(imcoW»  Le  Conte. 

97. 

4«. 

pnnctigera  Le  C^onte. 

98. 

47. 

jKiUidd  Say. 

99. 

48. 

rufa  Ive  Conte. 

100. 

49. 

(tmericana  Dejean. 

101. 

50. 

morula  Le  Conte. 

102. 

51. 

ferrea  I>e  Conte. 

103. 

52. 

bipijuttulata  Fabricius. 

104. 

53. 

Anjndogloum  itidmnguicUd  Chaudoir. 

105. 

54. 

Scli'nogcuiuH  UneoUxtnH  Say. 

10(5. 

55. 

frrrugijiens  Putzeys. 

107. 

56. 

amphihhuf  Haldeinan. 

108. 

57. 

7^1  n aginiJt  fai*ruitm  Say . 

109. 

58. 

Bemhidhun  pinictatotir'mtnm  Say. 

110. 

59. 

Hitomle  Olivier. 

111. 

60. 

in:v<pi(de  Say. 

112. 

61. 

ro.iriidU'  Say. 

113. 

62. 

livngatnm  Say. 

114. 

63. 

ainerirmnun  Dt^jean. 

115. 

(>4. 

antiquum  Dejean. 

lie. 

65. 

clmUrnm  Dejean. 

1!7. 

66. 

nigrum  Say. 

*  .«, 

67. 

fiignx  Ij^  Conte. 

lljf. 

68. 

gut'j'ii  Cliaudoir. 

120. 

m. 

unlidiUum  liinnjeus. 

121. 

70. 

picipen  Kirby. 

122. 

71. 

fratenium  I^  (!onte. 

123. 

72. 

dorstde  Say. 

124. 

73. 

palrtu'Ic  Dejean. 

125. 

74. 

varif'gatum  Say. 

126. 

75. 

coDsfrictnm  Ixi  Conte. 

127. 

76. 

cmiirartum  Say. 

128. 

77. 

(tJlfine  Say. 

129. 

78. 

4'inarnlat  n  m  Li  nnjeus. 

130. 

Bembidium  pediceUatum  Le  Conte. 

semisiriatum  Haldeinan. 
AmUun  fortis  Horn. 
Tachys  proximus  Say. 

sciiidu*  IjC  Conte. 
comtsckiB  \j&  Conte. 
pumilus  Dejean. 
Li*t*wi  Say. 
nanus  Gyllenhal. 
Jfaticauda  Say. 
,  tripun<i<Uus  Say. 
rjvaar  Le  Conte. 
m]>aj'  Le  C-onte. 
Tanthopus  Dejean. 
fenrugiueus  Dejean. 
incurt-us  Say. 
var.  jmlchellus  LaferK^. 
grariariuJt  Dejean. 
doUmis  I^  Conte. 
I*rrirom.])Kus  ('phippintus  Say. 
PatrobuH  lougiconm  Say. 
}fllt(s  corncinun  Say. 
Iit'rnntirfiui<  ndfwus  Say. 

rostratux  Newman. 
rolundatuH  Le  Conto. 
npproximaiiis  Ia?  Conte. 
diligenduH  Chaudoir. 
honestuj*  Say. 
lachrgmosu^  Newman. 
rorarinuit  Newman. 
stggicus  Say. 
mtrsttu*  Say. 
Kagi  Brull(^. 
lundpiamhts  Say. 
vht'uiiiUH  Dejean. 
raudicalm  Say. 
luctuoHus  Dejean. 
rorrinus  Dejean. 
grnrin  I  a*  C'onte. 
///»///.s*  Say. 
rri/thntjiua  Dejean. 
frmojutfis  Kirby. 
Kntrfhrtix  }<igilh!tui<  Say. 

!«nlii/is  Le  (\)nte. 
Amara  aridd  Say. 

fulrijHH  Putzeyn. 
cvumtii  Dejean. 
(mguii((ttft  Say. 
ififputirtiroIliA  Say. 
basiUaris  Say. 
n^uiwixpimi  Le  Conte. 
ni})n'(il(it(t  Putzeys. 
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131. 

AmarafaUax  Le  Conte. 

182. 

1.12. 

intersHtialis  Dejean. 

183 

m. 

chaicea  Dejean. 

184. 

\u. 

Tubrica  Haldeman. 

186. 

135. 

musculus  Say. 

186. 

136. 

Loxandrus  redus  Say. 

187. 

137. 

minoT  Chaudoir. 

188. 

138. 

erraticus  Dejean. 

189. 

139. 

agilis  Dejean. 

190. 

140. 

Diplochila  lalicoUU  Le  Conte. 

191. 

141. 

IHcvclui  dUatatm  Say. 

192. 

142. 

purptiratus  Bonelli. 

193. 

143. 

ovalis  Ije  Conte. 

194. 

144. 

elongatus  Bonelli. 

195. 

145. 

amhiguus  I^afert^. 

196. 

146. 

Uter  Bonelli. 

197. 

147. 

polku»  Dejean. 

198. 

148. 

Bad'uier  notaiua  Haldeman. 

199. 

149. 

pidcheUus  Le  Conte. 

200. 

150. 

maculaius  Le  Conte. 

201. 

151. 

flavipes  Le  Conte. 

202. 

152. 

refleruis  Le  Conte. 

203. 

1.t3. 

(\dathxu(  gregariiis  Say. 

204. 

l.>*. 

opaadus  Le  Conte. 

205. 

155. 

impundaius  Say. 

206. 

15t). 

Plaltrnus  cmidatus  Le  Conte. 

207. 

157. 

decens  Say. 

208. 

158. 

ginuatus  Dejean. 

209. 

159. 

cincticoUU  Say. 

210. 

160. 

reftextis  Le  Conte. 

211. 

161. 

exteruficoUis  Say. 

212. 

162. 

decorus  Say. 

213. 

16:?. 

mcprem  Dejean. 

214. 

164. 

meUinarins  Dejean. 

215. 

165. 

carbit  \j&  Conte. 

216. 

166. 

cupripeimiM  Say. 

217. 

167. 

excavatm  Dejean. 

218. 

\m. 

Serrtu*  Haldeman. 

219. 

169. 

nutfins  Say. 

220. 

170. 

atriatopiinrtatus  Dejean. 

221. 

171. 

picli4^orniH  Newman. 

222. 

172. 

8-pimctatti8  Fabricius. 

223. 

173. 

pla<idiM  Say. 

224. 

174. 

bogemanni  Gyllenhal. 

225. 

175. 

icrugitumis  Dejean. 

226. 

176. 

Umbatus  Say. 

227. 

177. 

puncllfomm  Say. 

228. 

178. 

creiiiMriatus  Le  Conte. 

229. 

179. 

rubrii)es  Zimmermann. 

230. 

180. 

piciperinis  Kirby. 

231. 

181. 

lutulentus  Le  Conte. 

232. 

Olisthopus  parmatus  Say. 

micans  Le  Conte. 
Perigona  nigriceps  Dejean. 

pallipennis  Le  Conte. 
Atranus  pubeftcens  Dejean. 
Lepiotrachelm  doraalis  Fabriciua. 
Casnonia  pennsylvaniea  Linnit'UH. 

ludovici^na  Salle. 
GaJerita  jamis  Fabricius. 

bicolor  Drury. 
Thalpiiis  dorsalis  BruU^. 
Tetraganoderus  fasciatus  Waldviuuu. 
Lebia  grandis  Hentz. 
atriventrls  Say. 
tricolor  Say. 
pidc.hella  Dejean. 
marginlcolUs  Dejean. 
viridis  Say. 
var.  m/vMa  Le  Conte. 
pumila  Dejean. 
pleuritica  Le  Conte. 
viridipcntm  Dejean. 
lobulaia  Ije  Conte. 
ormita  Say. 
analis  Dejean. 
ftiscafa  Dejejin. 
abdominalis  Chaudoir. 
Hcapidaris  Dejean. 
depida  Hora. 
pedita  Horn. 
blnthUa  Fabricius. 
Coptodern  lerata  Dejean. 
Dromhis  picais  Dejean. 
Aprislua  cordicoUh  \jQ  Conte. 
Hubsidcalus  Dejean. 
Blechrxm  glabratus  Duftschniid. 

pimo  IjC  Conte. 
Mdahldus  amerimnns  Dejean. 
PhcMoniM  timidn^  Ilaldeinan. 
Pinarodera  limb(du  Dejean. 

platicollia  Say. 
C)fmindis  degaiis  Le  Conte. 
amerkana  Dejean. 
piloiia  Say. 
neglcda  Haldeman. 
Aperies  lucidnla  Dejean. 

Hniuata  Say. 
ITellaomorpha  nigrlpennu  Dejean. 

bicolor  Harris. 
Brachynris  amerirajnui  lit^  Conte. 
niinutuif  Harris. 
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233. 

BtQchynus  perpUxus  Dejean. 

284. 

Selmopkorus  ellipticus  Dejean. 

234. 

baUistarius  Le  Conte. 

285. 

St^nolophus  carbomarius  BruU^. 

235. 

fumans  Fabricius. 

286. 

spretus  Dejean. 

236. 

CKUmiuB  sericeus  Forster. 

287. 

fuliginosus  Dejean. 

237. 

lati<x>Ui8  Say. 

288. 

plebejus  Dejean. 

238. 

^   se9tivu8  Say. 

289. 

conjunctiis  Say. 

239. 

prasinus  Dejean. 

290. 

humidvs  Hamilton. 

240. 

leiLCOScelis  Chevrolat. 

291. 

ochropezus  Dejean. 

241. 

nenxoroLh  Say. 

292. 

altemans  Le  Conte. 

242. 

tricolor  Dejean. 

293. 

Acupalpwt  hydropictts  Le  Conte. 

243. 

brevUabrU  Le  Conte. 

294. 

carus  Le  Conte. 

244. 

pennxyh'anirus  Say. 

295. 

rectanguius  Chaudoir. 

245. 

imimnctifrom  Say. 

296. 

Bradycellus  linearis  Le  Conte. 

246. 

niger  Randall. 

297. 

rupestris  Say. 

247. 

lovientoms  Say. 

298. 

var.  paroUelm  Chaudoir. 

248. 

emarginaiuii  Say. 

299. 

tantiUus  Chaudoir. 

249. 

cimdeicoUis  Chaudoir. 

300. 

nigricepa  Le  Conte. 

250. 

Bracfnjlohm  MiophUuR  Say. 

301. 

Tacky ceUus  badiipennis  Haldeman. 

251. 

Txichnocrepis  parallehis  Say. 

.302. 

atrimediiLS  Say. 

252. 

Analrichis  rnimUa  Dejean. 

303. 

Anisodactylw  rusticus  Say. 

253. 

Oixifs  amarmdes  Dejean. 

.     304. 

carbonarius  Say. 

254. 

americajius  Dejean. 

305. 

agricola  Say. 

255. 

Evolenes  exaratus  Dejean. 

306. 

ni{ferrimti8  Dejean. 

256. 

(ieopinu^  mcrassatus  Dejean. 

307. 

nigrita  Dejean. 

257. 

Cratacanthiat  duMus  Beauvois. 

308. 

discoideus  Dejean. 

258. 

Agonoderus  lineola  Fabricius. 

309. 

baHlmormsis  Say. 

259. 

paUipes  Fabricius. 

310. 

Isetus  Dejean. 

260. 

comma  Fabricius. 

311. 

ccmiis  Say. 

261. 

pauperculus  Dejean. 

312. 

Hcriceiis  Harris. 

262. 

indistinctus  Dejean. 

313. 

XesUmolus  lugxdiris  Dejean. 

263. 

testaceus  Dejean. 

314. 

A  mphasia  irderslilialis  Say. 

264. 

micros  Le  Conte. 

315. 

Anisotarsm  terminatus  Say. 

2a5. 

D'lscodenis  tenebnmift  Le  Conte. 

316. 

nitidipennis  Le  Conte. 

266. 

(iirnandrupm  hylacis  Say. 

317. 

Spongopus  rtrticuluf  Le  Conte. 

267. 

If(irp(du8  dichrous  Dejean. 

HALIPLTD.E. 

268. 

vulpeculus  Say. 

269. 

(lutummdis  Say. 

318. 

Haliphui  fa^ciaius  Aub6. 

270. 

errathus  Say. 

319. 

putictatus  Aub6. 

271. 

C(digi7}osus  Fabricius. 

320. 

triopm  Say. 

272. 

famine  Say. 

321. 

ruficoUis  De  Geer. 

273. 

penmylmnicust  De  Geer. 

322. 

Onemidotu*  mmplex  I^e  Cbnte. 

274. 

var.  comjKir  1x3  Conte. 

323. 

IS-puncUitu*  Say. 

275. 
276. 

var.  longior  Kirby. 
var.  erythropm  Dejean. 

DYTISCUhE. 

277. 

»padiceHS  Dejean. 

324. 

CardhydrxL^  bicolor  Say. 

278. 

luThirngm  Say. 

325. 

puncticoUis  Croteh. 

279. 

nitidtdm  Chaudoir. 

326. 

IlydrocanthuA  iricolor  Say. 

280. 

ridmis  Le  Conte. 

327. 

LarcophUus  viaculosxm  Ctennar. 

281. 

SeJniophorus  pedicidwius  Dejean. 

328. 

fasciatm  AuIk'. 

282. 

gagatinns  Dejean. 

329. 

proAimuji  Say. 

283. 

v}Kdinu»  Le  Conte. 

330. 

wulatu8  Aube. 
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331.  Hydrovatus  pti8tul(Uu8  MelBheimer. 

332.  Desmopachria  conrexa  AuW. 
:)33.  ifuiesMM/avu^Z/ur  Le  Conte. 

334.  affinu  Say. 

335.  laeusirin  Say. 
:i36.  granarius  AuW. 
337.   CrHna  angusiaia  AuW. 
3:{8.   CoelambiiM  mibdltts  Le  Conte. 

339.  disgimUis  Geinniinger  and 

Harold. 

340.  Hydroponut  concinmut  Ije  Conte. 

341.  pulcher  Ije  Conte. 

342.  mellitus  Le  Conte. 

343.  inomaius  Sharp. 

344.  '  mger  Say. 

345.  modestun  Aubc. 

346.  MUm  AuW. 

347.  urululaing  Say. 

348.  consimilis  Le  Conte. 

349.  projimus  Aub^. 

350.  mliotrus  Le  Conte. 

351.  sericeus  Le  Conte. 

352.  striatopuncUitus     Mels- 

heimer. 

353.  americanus  Aube. 

354.  Jlybivs  higtUlulus  Gemiar. 

355.  Coptotomus  interrogatus  Fabricius. 

356.  O^jeUUas  glyphicusS&y. 

357.  Matus  bicarinatus  Say. 

358.  Agcdtdes  acuduchis  Harris. 

359.  Agabus  seriatug  Say. 

360.  obitisatus  QsLy. 

361.  stagnimis  Say. 

362.  dmniegralvs  Crotch. 

363.  erythroplenis  Say. 

364.  gagales  Aube. 

365.  Rhafitug  calidua  Fabricius. 

366.  Hydaticus  bimargiwUuH  Say. 

367.  Dytuctu  hybridus  Aub^. 

368.  AcUius  mediatus  Say. 

369.  Thermonedts  anuUicoll'uf  Aub^. 

370.  basilaria  Harris. 

371.  GraphodereB  liberus  Say. 

372.  Cybister  fimbriokUwi  Say. 

GYRINID.E. 

373.  DineiUes  vittaius  Germar. 

374.  caroUnus  Le  Conte. 

375.  ammUU  Aub6. 

376.  discolor  Aub^. 

377.  emarginalus  Say. 


378.  Dineyies  nigrior  Roberts. 

379.  Qyrinus    rockiiighamengis     Zim mer- 

man n. 

380.  veiieolua  I^e  Conte. 

381.  veniralU  Kirby. 

382.  analu  Say. 

HYDROPHILIIKE. 

383.  Ilelophorus  Uneaius  Say. 

384.  inqtdnalfis  Mannerheini. 

385.  Hydrochus  scahraius  Mulsant. 

386.  inxqualis  Le  Conte. 

387.  mbcupreiis  Randall. 

388.  Hydrsena  penrutyhxinwa   Kiesen wet- 

ter. 

389.  Hydrophilus  triangularis  Say. 

390.  ovattis  Gemminger  and 

Harold. 

391.  TroptstrniuH  nimbaius  Say. 

392.  ghber  Herbst. 

393.  atriolaUis  I^e  Conte. 

394.  Ilydrockaris  obtusatus  Say. 

395.  Berosm  peregrinm  Herbst. 

396.  exiyuun  Say. 

397.  striaius  Say. 

398.  Laccobius  agilis  Randall. 

399.  Philhydrus  nebuloims  Say. 

400.  ochraceus  Melsheimer. 

401.  cinctus  Say. 

402.  per  plexus  Le  Conte. 

403.  Helochares  mactdicoUis  Mu leant. 

404.  Helocombus  Infidus  Le  Conte. 

405.  Cymbiodyta  Jimbriata  Melsheimer. 

406.  blanchardi  Horn. 

407.  Ilydrobius  fuscipes  Linna?us. 

408.  globoms  Say. 

409.  tesselaius  Ziegler. 

410.  Creniphihis  ftuhcupreus  Say. 

411.  8uturalis  Le  Conte. 

412.  Phanionotum  eastriatinn  Saj'. 

413.  Cercyon  imipunctaiua  Linnwus. 

414.  prvetextatm  Say. 

415.  indidinctus  Horn. 

416.  analisi  Paykull. 

417.  analis  var.  ? 

418.  hujubris  Paykull. 

419.  Juemorrhoidall^  Fabricius. 

420.  nigrivepH  Marnham. 

421.  j/ygin:}iiH  Illiger. 

422.  iniianoct'phalnn  Linnipus. 

423.  ranarius  Krichson. 
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424.  CfToyon  rumndariH  Zininiemiann. 

425.  pube«cens  Le  Conte. 

426.  (Yifjytopleurum  iinmUuni  Fabricius. 

427.  americanum  Horn. 

428.  Pemelua  codciius  Le  Conte. 


LEPTINID.K 

473. 
474. 

429. 

Jje.fAimui  teAaeem  Miiller. 

475. 
476. 

SILPHIIKK 

477. 

430. 

X('(T(^ph(rtnm  amerivamiK  Olivier. 

478. 

431. 

orhicoUis  Say. 

479. 

432. 

marghutlun  Fabrics ll^^. 

480. 

433. 

tomeniosn^  \Vel)er. 

481. 

434. 

Silpha  KuritutmeTiitfs  Wel)er. 

482. 

4:)5. 

lappomca  Herl)8t. 

483. 

43G. 

imvqualh  Fabricius. 

484. 

437. 

liovefforacemdit  Forater. 

485. 

438. 

(wierirann  LinnaniP. 

486. 

439. 

PiiiO(h/fes    cnfptophagoidt's    Mannor- 

487. 

heim. 

488. 

440. 

Choleru  limdipnmis  Mannerheiin. 

489. 

441. 

Sim  pie  J-  Say. 

490. 

442. 

clavicomiis  I  a*.  Conte. 

491. 

443. 

terminal  IS  ]je  (\>nte. 

492. 

444. 

Prkpnochnin  opaca  Say. 

493. 

445. 

liinunphacpiA  anisof/rimiH  Ix?  Conte. 

494. 

446. 

ulkei  Horn. 

495. 

447. 

obiituH  Ia?  C/ontc. 

49(^. 

448. 

parasitiiH  Le  Conte. 

497. 

449. 

Colmi  iKiradoxum  Horn. 

498. 

450. 

huhbardi  Horn. 

451. 

pulum  Horn. 

452. 

puAilhim  Horn. 

4W). 

453. 

ihoracinim  Horn. 

500. 

454. 

asperalum  Horn. 

501. 

455. 

An'imtonui  altermitn  Melsheinior. 

502. 

456. 

asalmiliji  l^  Conte. 

503. 

457. 

collar  is  Lo  Conte. 

504. 

458. 

ohsdlfta  Melnheinier. 

505. 

459. 

(hltnia  impinidala  Ije  ConU\ 

506. 

4(»(). 

Lioilex  (liMfnlor  Melsheinier. 

507. 

461. 

ohKoli'ia  Horn. 

50<s. 

4()2. 

IrtisaliM  Ixj  Conte. 

509. 

463. 

geminata  Honi. 

510. 

464. 

CyrtiiMi  picipeunis  Ix)  Conte. 

511. 

465. 

hlantliwiimi  Zininiermann. 

512. 

466. 

egeiia  Le  Conte. 

513. 

467. 

hoplaMm  fmmr  Horn.   " 

514. 

46S. 

A  (fat  h  ill  i  aw  oninfoides  Beauvois. 

515. 

469. 

e.riffiium  Melsheinier. 

516. 

470.  Aglyptus  lieins  I^e  Conte. 

471.  CUimlms  gihhdus  Ix?  Conte. 

472.  puberulus  Le  Conte. 

SCYDM.it:XID.K. 


Chevrolatia  ainxrna  \j&  Conte. 
BrachyrepmH  smhpunctatvs  Le  C^onte. 
cribrarius.he  Conte. 

perforatum  Schaiiiii. 
Sf^ydrmenus  flaritarniJi  1x3  Conte. 

fomger  Le  Conto. 

capilloHulu-H  Ije  (^>nt<*. 

basal  in  Ijg  C<mU\ 

hirtellus  I^e  Conte. 

annlis  Ix*  (^onte. 

brerixvmiK  Say. 

ra^is  Jje  Conte. 

obscurelltui  Le  Conte. 

cUn'atiiii  1x3  Conte. 

clavipes  Say. 

comtohriiiHn  \je  Conte. 

lecontei  Schaufusa. 

salinator  Ia}  Conte. 

fatuim  Ix*  (yoiite. 

miMelhui  Le  Cont'.\ 

fulvHs  I^  Conte. 

pyramidalis  lx»  Conte. 
KumifTus  grostnia  Le  (-onte. 

motsrhulnkii  Ixi  Conte. 
dioU^us  zimmermanui  Schanin. 
( 'i^)hi*nnium  corporoHum  I^  Conte. 

psklapiiidj:. 

AdraiH'R  Ucontci  Hrendel. 
('eophyllna  moniHi<  Le  Conte. 
Ceding  ziegleri  Ixi  Conte. 

spinofiUK  Ix'  Conte. 
Tnimphorus  costaliH  Le  ( 'onte. 

carinatus  Ix»  C\)nte. 
Chcnninin  monilirorne  lirendel. 
Cti'nistrs  ])irrui<  Ix»  Conte. 

I'lnisuhrimiA  Le  Conte. 

zimiiii'nnaiini  Ix»  Conte. 
TyruH  huinrraliit  Aiilx'. 
pHelaphuis  erirhwnii  hv  Conte. 
TyrhuH  hmgipalpux  1x3  Conte. 

minirr  Ix*  (\)nte. 
EutrichiifA  ziiiuuninauni  I^e  Conte. 
XimLria  iomeiitoHii  AuIh'. 
IhTin'thro)!  ahnunne  1x3  Conte. 
e.vai'rinm  Brendel. 
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r,  1 7.  Deea rihron  ftiqmosum  Brendel . 

518.  longxUum  Brendel. 

519.  formiceti  Le  Conte. 

520.  Bryaxis  validii  Brendel. 

521.  conjuncta  Le  Conte. 

522.  luniger  Le  Conte. 

523.  caricomis  Brendel. 

524.  abdominalis  AuW. 

525.  ftoridana  Brendel. 

526.  iviermedia  Brendel. 

527.  vlkei  Brendel. 

528.  iUinoiengis  Brendel. 
.  529.  dnUaia  Say. 

530.  perforata  Brendel. 

531.  M/ragei  Le  Conte. 

532.  gemmifer  Jje  Conte. 

533.  atlantica  Brendel. 

534.  congener  Brendel. 

535.  rubicunda  AuW. 

536.  punctiroUis  Le  Conte. 
5.37.  Arthmiux  glolficoUis  Jje  Conte. 
5:iK.  BiUrimjuf  iorur  Le  Conte. 

539.  ferox  Le  Conte. 

540.  monstroms  Le  Conte. 

541.  schaumii  AuM. 

542.  ripariu*  Aub^. 

543.  scahriref)g  Le  Conte. 

544.  biMriatttJi  Le  Conte. 

545.  globosits  Le  Conte. 

546.  spretwt  Le  Conte. 

547.  puTuiifrons  Casey. 

548.  derUicoUU  Casey. 

549.  (riatigiilifer  Brendel. 
5.50.  nigricans  Le  Conte. 

551.  Trimium  ghlnfer  Le  Conte. 

552.  impnnctaium  Brendel. 
55.3.                  discolor  I>e  Conte. 

554.  pumdum  I^  Conte. 

555.  cfmrendum  Le  Conte. 
5.56.  dutfinm  Le  Conte. 
•557.                  nmplej'  Le  Conte. 

558.  Rhexidhuf  rttnalindcUtm  Jje  Conte. 

559.  IViexinn  imtndphu  Le  Conte. 
5(iO.  Themim  cftvifrom  I>e  Conte. 
^1.  Trimiopiedtm  arruaius  Le  Conte. 

562.  Eujjlediis  letirejts  Casey. 

563.  irUtrruptus  Le  Conte. 
.%4.  diffidlis  JjB  Conte. 
•565.  congener  Casey. 

566.  linearis  Le  Conte. 


567.  Euplexiiis  amfluens  Ix>  Cont4\ 

568.  pertenuis  Casey. 

569.  EulypJUiig  simUis  Le  Conte. 

STAPIIYLIXIIKE. 

570.  AUochara^  lata  Gravenhorst. 

571.  brachyptera  Fourcroy. 

572.  &ima«i/a<a  GravenhorHt. 

573.  nitida  Gravenhorst. 

574.  Craiarcea  mtundis  Mannerheini. 

575.  Orypoda*  tuigulata  Erichson. 

576.  minutn  Sachse. 

577.  Ocyum  asperula  Casey. 

578.  ThicuophiJa  angtisth^enirh  (ya.*H*y. 

579.  Ocalea  sp. 

580.  Phlceopora  httens  Erichson. 

581.  Xenodwta  anni  Ijq  Conte. 

582.  Mifrmedonia  rudis  Le  Conte*. 

583.  phmifera  Cast\v. 

584.  loricaUi  Casey. 

585.  raliginosa  Caaey. 

586.  Bchwai-zi  Wasmann. 

587.  Philothermes  penmiflmmmsi  Kniatz. 

588.  pllomis  Kraatz. 

589.  Ccdlicerufij  two  species. 

590.  Iloplandria^  latemlis  Mclsheiiuer. 

591.  Triehhua'^  compacta  Ca.s(*y. 

592.  Atheta^  lemula  Erichson. 

593.  dichrmt  Gravenhorst. 

594.  luteola  Erichson. 

595.  recondiia  Erichson. 

596.  analis  Gravenhors*. 

597.  Iwidipennis  Mannerhciiu. 

598.  Tackyusa  grnnllima  Ia»  Conte. 

599.  nxgreUa\A}  dmU'. 

600.  hdtifem  Lc  Contt*. 

601.  Falagria  fnlofxita  Say. 

602.  cingukita  I^e  Conte. 

603.  dimrta  Erichson. 

604.  quadricepa  I^  Cn n  tc. 

605.  venustula  Erichson. 

606.  Boliiochara  trimttrufafa  Mrichson. 

607.  Mymiecorharn  dehilis  \\'a.-<inann. 

608.  Euryw»i  oUhmi  liC  Conte. 

609.  Leptimi^  opara  Cjiscy. 

610.  SUnm.* 

611.  Ilamalola  jiUma  Gyllcnhal. 

612.  FlacumJ 

613.  Gyrophscna^  rhiula  Erichson. 

614.  fiftrimntifi  Mclshcinier. 


>  One  «pccies  undetermined. 
•Seveml  undetermined  species. 
'Many  undetermined  specie**. 


*  Threi'  undoterminiHi  sixM-ii's. 

»  Alxmt  oi^ht  undetormiiuMl  siH'cies. 
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615.  (iyrophscnn  corru^cula  Erichson.  662. 

616.  Oligota^  pedalis  \je  CoTi\B.  663. 

617.  MylliCJia^  infiiscatn  Kraatz.  664. 

618.  Dinopm  ameriamua  Kraatz.  665. 

619.  mylliinwides  Kraatz.'*  666. 

620.  A(n/hphonutflavicoUis  Sachse.  667. 

621.  prorms  Erichson.  668. 

622.  deimm  Le  Conte.  669. 
628.  IlettrotJwps  p^v^'w  Ixi  C'onte.  670. 

624.  i^i^dhis  ferox  Le  Conte.  671. 

625.  fiUgidus  Fabricius. 

626.  peregrinuji  Gravenhorst.  672. 

627.  capurinus  Gravenhorst.  673. 

628.  molochinm  Gravenhorst.  674. 

629.  Lixtotrophus  cinguhUim  Gravenhorst.  675. 

630.  Creophihui  viilomts  Gravenhorst.  676. 

631.  Staphylininf  vulpimis  Nordmann.  677. 

632.  manihsuit  Gravenhorst.  678. 

633.  myniicufi  Erichson.  679. 

634.  iomcjUoswi  Gravenhorst.  680. 

635.  fossator  Gravenhorst.  681. 

636.  come»  Le  Conte.  682. 

637.  cinnamopterus     Graven-  683. 

horst.  684. 

638.  violaceus  Gravenhorst.  685. 

639.  inridiws  Horn.  686. 

640.  ejndans  Erichson.  687. 

641 .  prirhmgiin  Mannerheira.  688. 

642.  Ocypus  aier  Gravenhorst.  689. 

643.  /?('/o7j?/c/i?w /orwo^tw  Gravenhorst.  690. 

644.  TympanophornApimcticollisYjr'iQhfion,  691. 

645.  PhUonthus  polltus  lAnnieus.  692. 

646.  umbratilis  Gravenhorst.  693. 

647.  Lrtulus  Say.  694. 

648.  asper  Horn.  695. 

649.  hepalinjs  Erichson.  696. 

650.  umbrimui  Gravenhorst.  697. 

651.  jmlliaim  Gravenhorst.  698. 

652.  debiliH  Gravenhorst.  699. 

653.  varians  Paykull.  700. 

654.  longicomis  Stephens.  701. 
(>55.  disroideus  Gravenhorst.  702. 
(356.  thermarum  Aub^.  .  703. 
()57.                     alumnus  Erichson.  704. 

658.  thoraricus  Gravenhorst.  705. 

659.  fu^ifomm  MeLsheimer.  706. 

660.  fulripen  Fabriciiis.  707. 

661.  htnatus  Erichson.  708. 


Philonthus  cundans  Horn. 
a^qualis  Horn. 
Jtmnneu*  Gravenhorst. 
q/anijienim  Fabricius. 
blavdust  Gravenhorst. 
cephcUofeii  (travenhorst. 
wquielijui  Erichson. 
venfrnlis  Gravenhorst. 
muropJUhalmuH  Horn. 
bftltimorensw      Ci  r  a  v  e  n  - 

horst. 
apicaUs  Say. 
Adobinit  cinenuiccm  Gravenhorst. 
proceruhis  Gravenhorst. 
sohrinuH  Erichson. 
jmlella  Horn. 
loxatus  Horn. 
parous  Horn. 
pivderaides  Horn. 
joc(mis  Horn. 
temihwlis  Le  Conte. 
l4^idxdu8  Le  Conte. 
Xantholimat  fiUgidus  Fabricius. 
cephalus  Say. 
obsidianus  Melsheimer. 
emmeftus  Gravenhorst. 
hamatus  Say. 
temporaJlA  Le  Conte. 
Leptolinus  nibripennis  Im  Conte. 
Ijeptacinus  longicoUis  IjQ.  Conte. 
nigrUulus  I>e  Conte. 
cephalicus  IjC  Conte. 
Diochus  schaum'd  Kraatz. 
Siemis  bipunctatux  Erichson. 
colon  Say. 
semicolon  Le  Conte. 
d^lararensis  Casey. 
indUaris  Casey. 
colonns  Erichson. 
stygicus  Say. 
egenus  Erichson. 
sectilifer  Casey. 
Carolina;  Casey. 
argus  Gravenhorst. 
di^yar  Casey. 
croceatu8  Ca.sey. 
flaricornis  Erichson. 
annularis  Erichson. 


» Several  undetormined  Kpecies. 

2  Several  species. 

3  A  large  immlxTof  species  belon^^ng  to  different  penera  of  the  subfamily  AleocharincD  still  remain 
undetermined. 
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LIST  OF  SPECIES— (Vintinued. 


71>9.  Slams  callosus  Erichson. 

710.  rtre«/iM  Erichson. 

711.  jmnciatus  Erichson. 

712.  Eupnthetits  americanus  Enchmn. 

7 1 3.  Edaphn9  nitidus  Le  Conte. 

714.  SticiixraniuA  puncticeps  Le  Conte. 

715.  (  Yyptobium  badium  Gravenhorst. 
7 1  <>.  bicolor  Ora venhorst. 

717.  carotin  urn  Erichson. 

718.  paUipes  G ravenhorst. 

719.  latebricola  Nordmann. 

720.  flavicome  Le  Conte. 

721.  crilratum  Le  Conte. 

722.  serpmtiyium  Le  Conte. 

723.  I/i//iroWMw /^n/ifwrfitm  Gravenhorst. 

724.  angulare  Le  Conte. 

725.  armaium  Say. 
728.  simile  Le  Conte. 

727.  longiusculum    Graven- 

horst. 

728.  collare  Erichson. 

729.  ambiffuutn  Le  Conte. 

730.  rerUrale  Le  Conte. 

731.  anale  Le  Conte. 

732.  jxillidulum  Le  Conte. 

733.  dimidintum  Say. 
7'M.  *S!rrjj  :€us  exiffuus  Erichson. 

735.  opacm  Le  Conte. 

736.  nitidus  Le  Conte. 

737.  SlUicus  tristiit  Melsheiiner. 

738.  opactdus  Le  Conte. 

739.  angularis  Le  Conte. 

740.  dentaius  Say. 

741.  biarmaiU9  Le  Conte. 

742.  rudi*  Le  Conte. 

743.  Lilhocharis^  ockracea  Gravenhorst. 

744.  Aderockaris  corticina  Gravenhorst. 

745.  Trachy9ectu8  confluent  Say. 

746.  Pxderus  liitorarius  Gravenhorst. 

747.  Sunitis  prolixus  Erichson. 

748.  binotcUus  Say. 

749.  longiu8ciUu8  Mannerheim. 

750.  Echiagler  brevicomis  Casey. 

751.  SUlicojJsis  monstrosa  Le  Conte. 

752.  paradora  Sachse. 

753.  I^inovhilus  pidpes  Erichson. 

754.  laJtipes  Erichson. 

755.  opacus  Le  Conte. 
750.  PaUuiiinua  testaceus  Erichson. 

757.  conlortus  Ijo.  Conte, 

758.  Microqfptu»  tesUtceus  I^e  Conte. 


759.  Tachinus  memnoniiis  GraviMihorst. 

760.  luridus  Erichson. 

761.  flavi^minis  Dejean. 

762.  repandus  Horn. 

763.  fimbriahm  Gravenhorst. 

764.  piripes  Erichson. 

765.  Uytdfatns  Melsheinier. 

766.  fnmipennis  Say. 

767.  nitiduloides  Horn. 

768.  paUipes  Gravenhorst. 

769.  Tachijparus  mactdipennis  Le  Conti'. 

770.  elegans  Horn. 

771.  jocoms  Say. 

772.  chrygcfmelinuit  Linnauin. 

773.  nitidulus  Fabricius. 

774.  nanuLs  Erichson. 

775.  CiJea  silphoides  Linnaeus. 

776.  Erchomus  verUricidiui  Say. 

777.  Ixvis  Le  Conte. 

778.  Conosoma  knox'ii  Le  Conte. 

779.  crassum  Gravenhorst. 

780.  partndum  Horn. 

781.  basale  Erichson. 

782.  opicum  Say. 

783.  scriptum  Horn. 

784.  Bolitobiua  niger  Gravenhorst. 

785.  dirnidiatiis  Erichson. 

786.  inlnmis  Horn. 

787.  cincticolUs  Say. 

788.  aniicus  Horn. 

789.  angidaris  Sachse. 

790.  trinolatiui  Erichson. 

791.  ohmhius^  Say. 

792.  ductus  Gravenhorst. 

793.  var.  gentilis  Le  Conte. 

794.  Bryoporas  flanpes  Le  C-onte. 

795.  rufcRcens  Le  Conte. 

796.  Mycetoporus  humid  us  Say. 

797.  tenuis  Horn. 

798.  consols  Le  Conte. 

799.  ameriranus  Erichson. 

800.  flavicollis  Le  Conte. 

801.  splendid  us  (t  ravenhorst. 

802.  Pseudopsis  sulcata  Newman. 

803.  Megalops  cxlatus  (i ravenhorst. 

804.  Oxyporus  femoralis  Gravenhorst. 

805.  major  Gravenhorst. 

806.  stygicus  Say. 

807.  rujipnmis  Ijg  Conte. 

808.  vittalus  Gravenhoi-st. 

809.  fasciatus  Melsheinier. 


1  About  five  other  unnamed  species. 
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810.  Ojufjtarus  hicolor  Fauvel. 

811.  /fi/ero/w  GravenhoFHt. 

812.  occipilalitt  Fauvel. 

813.  lepidus  Le  Conte. 

814.  S-macuUitwt  Iaj  Conte. 

815.  Osorius  IcUipes  Erichson. 

816.  Hololrochus  Ixvlrauda  I^e  Conte. 

817.  BUiUn»  mandibular  in  Erichson. 

818.  Hemifemifjmetm  I^  Conte. 

819.  anal  I  a  I^e  Conte. 

820.  sinuaiwt  Le  Conte. 

821.  atnmlarh  ]Ai  Conte. 

822.  ronftatus  Le  Conte. 

823.  emarfjinatns  Say. 

824.  PlaiffHtethria  aineriranns  Erichson. 

825.  Orrjtelm  incolumnh  Erichson. 

826.  sniljituH  (iravenhorst. 

827.  penmnf Irani*  us  Erichson. 

828.  laqtmitm  Marshani. 

829.  inaigniius  (iravenhoixt. 
81^0.  matpectus  Casey. 

831.  plaeusitins  1^  Conte. 

832.  nan  OH  Erichson. 

833.  e.Hf/uas  Erichson. 

834.  Drogophlanuf  qiutdripfuiciatus  Say. 

835.  arcifer  l>e  Conte. 

836.  memnonius  Erichson. 

837.  corvinus  Casey. 

838.  fulripcK  Erichson. 

839.  suhtilix  Erichson. 

840.  uniform  is  Le  Conte. 

841.  spretus  Casey . 

842.  diffi/jilis  Casey. 

843.  riparias  Lacordaire. 

844.  fuliginosns  (Iravenhorst. 

845.  pusiUuit  Graven  horst. 

846.  tenclhis  Erichson. 

847.  Apocellus  sphvrncollis  Erichson. 

848.  Ancyrophorus.  ^ 

849.  Tfnnobim  Jimhriaftoi  I>e  Conte. 

850.  Geodromicus  cnstis  Erichson. 

851.  nigriln  Miiller. 

852.  Lesteia  pallipes  \a}  C^)nte. 

853.  Acidota  snbcarinala  Erichson. 

854.  Arpedinm  schwarzi  Fauvel. 

855.  Ohphrum  obicctum  Erichson. 

856.  Ilomalium^  hnmcroxuni  Fauvel. 
"857.  repandnm  Erichson. 

858.  cribrum  Fauvel. 

859.  diffiufiim  Fauvel. 

860.  rufipes  Fourcroy. 


861.  Ilomalinm  fraclum  Fauvel. 

862.  hamalum  Fauvel. 

863.  Antkobium  convexum  Fauvel. 

864.  Ephdis  notata  Le  Conte. 

865.  guitata  Le  Conte. 

866.  l^otinus  atomarius  Erichson. 

867.  Megarlhrus  americamis  Sachse 

868.  Lispinus  exignus  Erichson. 

869.  GhjiAoma  costal^  Erichson. 

870.  TYiga  picij)enni$  Le  Conte. 

871.  Eleujiis  pallida  he  Coute. 

872.  nigrella  Le  Conte. 

873.  Siagoninm  americanurn  Melhheinier. 

874.  Micropeplus  cribralus  Ia^  Conte. 

•  TRICHOPTER  YG  ID.  K. 

875.  Sossidium  anierictinum  M(>tschul.sky. 

876.  Milium  collani  Mack  tin. 

877.  J*tenidium  foveicolfe  IjG  Conte. 

878.  speciUifer  Matthews. 

879.  evanescens  Marshani. 

880.  lineatum  l^  (\)nte. 

881.  Limulodes  paradoxals  Matthews. 

882.  Itergx  balteata  Le  Conte. 
8811  IHinellodcs  lecontei  Matthews. 

884.  Trichojtteryx^  parallcla  Mot«chulsky. 

885.  haldemani  Le  Conte. 

886.  abrupta  Haldenmn. 

887.  aspera  Haldenian. 

888.  mar  ens  Matthews. 

889.  sericans  Ileer. 

890.  glabricollis  Matthews. 

891.  Sniicnisjiliromis  Fairniaire. 

892.  I*tinella  qnercns  Le  Conte. 

893.  pini  Le  Conte. 

894.  Nephancs  Iwviuscvlus  Matthews. 

scAPHwrnu:. 

895.  Seaphidinm  obliteratum  Ix'  (/onte. 

896.  quadrigutidluiii  Say. 

897.  YRT.piccnm  Melshenuer. 

898.  CiffHtrium  flavipes  Le  Conte. 

899.  Bxocera  concolor  Fabricius. 

900.  ajncalis  I^  (^onte. 

901.  Toxidium  gammaroideK  Ix»  (V)ntc. 

902.  Scaphisoma  convexum  Say. 

903.  puncludatinn  Ix*  Conte. 

904.  suiurale  Ixj  Conte. 

905.  terminalxim  Melsheimer. 
\)^.  pnsiUum  Le  Conte. 


»Undescribed  species.       ^And  several  undewnbed  si>ecies. 


'  Several  undescribed  species. 
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LIST  OF  SPECIES- 

-Continued. 

PHALACHID.E, 

952. 

Brnehyacantha  dentipes  Fabricius. 

953. 

ursina  Fabricius. 

907. 

Phalncrus  penicillatus  Say. 

954. 

var.    flatifrons    Mul- 

908. 

poliius  Melyheinier. 

sant. 

909. 

pumilio  ]je  Conte. 

955. 

var.  lO'pustuUita  Mel>- 

910. 

(Mihrus  leconiei  Casey. 

heinier. 

911. 

piceus  Casey. 

956. 

var.    basalts  'Mels- 

912. 

ariatulus  Le  Conte. 

heinier. 

913. 

consimilis  Melsheinier. 

957. 

4'punctala    Mel;- 

914. 

nitidus  Melsheimer. 

heinier. 

915. 

jnisiUus  Le  Conte. 

958. 

indubHabilis  Crot<'li. 

916. 

LHochrua  imm<^laim  ( -a^ey. 
Litochn^jtm  sculptm  (^asey. 

959. 

Hyperaspi»  fimbriolala  M elshei n ler. 

917. 

960. 

unduUUa  Say. 

961. 

leivisii  Crotch. 

CORYLOPHID.E. 

962. 

signata  Olivier. 

918. 

Sttrium  /(w^iiium  Say. 

963. 

proba  Say. 

919. 

lepidum  Le  Conte. 

964. 

bigeminafa  liandall. 

920. 

lunattim  Le  Conte. 

965. 

praten»is  lAi  Conte. 

921. 

miseUum,  Le  Conte. 

966. 

Seymnus  mynnidon  MulssLut 

922, 

spkndais  Schwarz. 

967. 

iprndriUenhUus  Ije  C'onte. 

923. 

sciiiUum  Le  Conte. 

968. 

xatUhasjjis  Mulsant. 

1»24. 

ArUiroiips  mnrginicollis  Le  Conte. 

969. 

terminatus  Say. 

925. 

(\>ryloj*hus  truncalus  Le  Conte. 

970. 

intrusus  Horn. 

926. 

Sericoderus  flavidus  Le  Conte. 

971. 

flavifrtms  MelHlieitner. 

927. 

obscurus  Le  Conte. 

972. 

var.  bioatlahts  Mulsant. 

928. 

mbtUis  Le  Conte. 

973. 

americanus  Mulsant. 

929. 

Orihoperws  glaher  Le  Conte. 

974. 

fratemus  Le  Conte. 

975. 

coUaris  MelHheiiner. 

coccinellidj:. 

976. 

cervicalis  Mulsant. 

930. 

AnimsHda  sericUa  Melsheimer. 

977. 

tenebrosus  Mulsant. 

931. 
932 
933. 
934. 
9:J5. 

Mi'fpila  maculala  De  Geer. 
Ilippoflamia  glacicdu  Fabriciup. 

convergem  Guerin. 

IS-punctcUa  Linnanus. 

parenthesis  Say. 

978. 
979. 
980. 
981. 
982. 

pundum  Le  Conte. 

nanus  Le  Conte. 

pundahis  Melsheinier. 
Cqdialoscynmus  zi7n)neriiian)tiCroti^h. 
Epilachna  borealis  Fabricius. 

936. 

CoccineUa  affinis  Randall. 

endomyciiida:. 

937. 

B'UOlata  Herbst. 

938. 

sanguinea  Linntens. 

983. 

Alexia  lobata  Le  Conte. 

939. 

oculata  Fabricin8. 

984. 

Anamorphus pusillus  Zininiennann. 

mo. 

var.  aMominalw  Say. 

985. 

Symbiotes  ulkei  Crotch. 

941. 

Adaiia  bipuncVtta  Linniens. 

986. 

minor  Crotch. 

942. 

Ilarmonia  pictfi  Randall. 

987. 

Mycetxa  hirta  Marshani. 

iM3. 

Mysia  pullata  Say. 

988. 

Rhanis  unicolor  Ziegler. 

944. 

Anatis  oceUata  Linniens. 

989. 

Liestes,^ 

945. 

PsyUobora  ^O-macalain  Say. 

990. 

Phyniaphora  pulchella  Newman. 

946. 

Chilocorus  bimUnerus  Mulsant. 

991. 

Lycoperdhia  ferrnyhifa  Le  C'onte. 

947. 

Exochomus  marginipennU  Le  Conte. 

992. 

Aphorisla  vittala  Fabricius. 

948, 

3-pu8tulain8  De  Geer. 

993. 

Mycetina  testacea  Fabricius. 

949. 

Cryptognatha  pusilla  Le  Conte. 

994. 

perpulchva  Newman. 

950. 

Smilia  marginata  Le  Conte. 

995. 

Stenolarsxis  hispidus  Herbst. 

951. 

muella  Le  Conte. 

996. 

Endoinychus  biguUalus  Say. 

1  Species  not  described. 
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LIST  OF  SPECIES— Continued. 


EROTYLW.E, 

997.  Ixtuffurid  bicolor  Fabricius. 

998.  mozardi  I^atreille. 

999.  anguMata  Beauvois. 

1000.  var.  Irifasciata  Say. 

1001.  lecoiitei  Crotch. 

1002.  Acropteroxys  ffntcilia  Newman. 

1003.  Euxegttis  punctalus  Le  Conte. 

1004.  Daaie  4'maculaia  Say. 

1005.  Megalodame  fnsriata  Fabricius. 

1006.  heros  Say. 

1007.  Ischynis  4-punctalvs  Olivier. 

1008.  Mycoirelu»  aaiiginnipennis  Say. 

1009.  pxdchra  Say. 

1010.  Tritoma  humeralh  Fabricius. 

1011.  var.  auHctt  Horn. 

1012.  higxUUita  Say. 

1013.  mimetiat  Cn)tch. 

1014.  erythrorephahi  Laconlaire. 

1015.  angnUUa  Say. 

1016.  affiniH  Lacortlaire. 

1017.  unicolor  Say. 

1018.  ihoracica  Say. 

1019.  flavicollis  l^cordaire. 

COLYDIJIhE. 

1020.  Synchita  laticoUis  Le  Conte. 

1021.  obscura  Horn. 

1022.  panmla  Gu^rin. 

1023.  fuliginosa  Melsheimer. 

1024.  gramdata  Say. 

1025.  Clconea  marginalis  Melsheimer. 

1026.  Ditoma  guadrigtUtala  Say. 

1027.  (/uadricoUls  Horn. 

1028.  Coxelus  gtUtulalus  Le  Conte. 

1029.  Lasconofus    referendanvs    Zimmer- 

mann. 

1030.  Auloniuyn  parallelopipeduin  Say. 

1031.  iuhercvlatum  l^  Conte. 

1032.  Colydium  iineola  Say. 

1033.  var.  nignpenve  \a^  Conte. 

1034.  Aglei}us  brunneus  Gyllenhal. 

1035.  OxylvcmxLS  americanus  Le  Conte. 

1036.  Penthelispa  hicmatodes  Fabricius. 

1037.  rejlexa  Say. 

1038.  Pycnomerm  gidcicoliis  Le  Conte. 

1039.  Bothrideres  geminahis  Say. 

1040.  Eroiylaihris  exarniiis  Melsheimer. 

1041.  Cerylon  castaneum  Say. 

1042.  Phihfhcrtmui  glabricultis  Le  Conte. 


MUHMWIID^, 

1043.  Mumiidius  omits  Beck. 

1044.  Mychocertat  depressus  Jje  Conte. 

RHYSSODID.E. 

1045.  Jihyssodes  ejcaraltus  lUiger. 

1046.  Clinidium  sadptUe  Newman. 

CUCUJID.E. 

1047.  Siltyinus  mirinamtims  Linnaeus. 

1048.  bidenUUus  Fabricius. 

1049.  plancUus  Gemiar. 

1050.  imbellis  Le  Conte. 

1051.  advena  Waltl. 

1052.  rectus  Le  Conte. 

1053.  Nausibius  clavicornis  Kugelann. 

1054.  repandus  Le  Conte. 

1055.  Calogenus  rufus  Fabricius. 

1056.  Pediacus  dejrressus  Herbet. 

1057.  Cucujus  davipes  Fabricius. 

1058.  Ino  reclusa  Le  Conte. 

1059.  LiemopMcpus  biguUaius  Say. 

1060.  fasciatus  Melsheimer. 

1061.  modeslus  Say. 

1062.  convexuius  Le  Conte. 

1063.  adtuAm  Le  Conte. 

1064.  testnceus  Fabriciu?. 

1065.  punctalus  Le  Conte. 

1066.  angustulus  Le  Conte. 

1067.  schivarzi  Casey. 

1068.  aUemans  Erichsou. 

1069.  pusiUus  Schonherr. 

1070.  iMthropus  vemalis  Le  Conte. 

1071.  Dysmerus  basalis  CasGy. 

1072.  Brwiti's  dubius  Fabricius. 

1073.  defiilis  Le  Conte. 

1074.  Telephanus  relax  Haldeman. 

CRYPTOPHAGIDM 

1075.  Telmatophihis  americantis  Le  Conte. 

1076.  Loberus  ittipmsus  l^e  Conte. 

1077.  Tmnarus  jmlchelltis  Le  Conte. 

1078.  Antherophagtuf    ochraceus    Melnhei- 

mer. 

1079.  JIenf)tirus  sfrmtus  Gyllenhal. 

1 080.  Crifjitoph  agtis  ^  cellar  is  Scopul  i . 

1081 .  difficilis  Le  Conte. 

1082.  plectrum  Casey. 


^And  several  unnamed  spt^cles. 
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LIST  OF  SPE 

1083. 

iYypluphagus  rroceus      Zimmer- 

mann. 

1084. 

fungkola  Ziinmer- 

mann. 

1085. 

criniiug     Z  i  m  m  e  r- 

mann. 

1086. 

nodangulus  Zimmer- 

inann. 

1087. 

i^smotctlis^  ferruffinea  Sahlberg(?) . 

1088. 

te^Uicen  Zimmermann. 

1089. 

Atomaria^  epkippiata  Zimmenuann. 

1090. 

ochrarea  Zimmermann. 

1091. 

dittincia  Casey. 

1092. 

EpfUMemus  apkalis  I^e  Conte. 

MYCETOPIIA  aiDjE. 

1093.  MycetophagtiH  jmndalus  Bay. 
105M.  flexuoftm  Say. 

1095.  bipustulatus  Melshei- 

nler. 

1096.  meUheimeri  Le  Conte. 

1097.  pluripunctatus  Le 

Conte. 

1098.  jnni  Ziegler. 

1099.  obsoleius  Melsheimer. 

1100.  Liiarffus  tetraspUolus  he  Conte. 

1101.  6-punctaiu8  Say. 

1102.  haUeaJhis  Le  Conte. 

1103.  didesmun  Say. 

1104.  nebuhms  Le  Conte. 

1105.  Tt/phea  fumaia  LinnsBUS. 

1106.  Bt^ffimu  pumUus  he  Conte. 

1107.  }fyrmechixenus  lathridioides  Crotch. 

1108.  Diploojdxis  hranneus  Le  Conte. 

1109.  TudiB  he  Conte. 

DEHMESTIDjE. 

J 1 10.  By  turns  unicolor  Say. 

1111.  Dermestes  caninus  Germar. 

1112.  lardariuB  Linna*U8. 

1113.  eUmgaixis  he  Conte. 

1114.  ne^ptnti*  Fabricius. 

1115.  frischii  Kugelanu. 

1116.  AUagenus  pellio  hinnsdUB. 

1117.  homii  Jajme. 

1118.  piceus  0\Mer. 

1119.  Trogoderma  omatum  Say. 

1120.  stemdU  Jayne. 

1121.  tarscUe  Melsheimer. 


1122.  ArUhrenus  scrophulariir  Linna?ii8. 

1123.  verbasci  Linnseiie. 

1124.  museomim  Linnapiu*. 

1125.  Cryptorhopalum    hvmorrhoidcde    Le 

Conte. 

1126.  fn'jrf^  I^  C/onte. 

1127.  Ap»eciU8hxspidus^e\»\ie\meT. 

1128.  OrpAi/tw  riu^er  Rossi. 

HISTERIDM 

1129.  HoloUpta  ludda  he  Conte. 

1130.  fosmlaris  Bay. 

1131.  Hitter  biplagicUus  he  Conte. 

1132.  Isevipes  Germar. 

1133.  harrimi  Kirby. 

1134.  merdarius  Hoffmann. 

1135.  intemiptus  Beau  vols. 

1136.  immunis  Erichson. 

1137.  marginicoUis  Jje  Conte. 

1138.  cognatus  he  Conte. 

1139.  fcedaiw  he  Conte. 

1140.  aJbbrevxatus  Fabricius. 

1141.  dvUis  he  Conte. 

1142.  depurator  Say. 

1143.  curtatus  he  Conte. 

1144.  indislindtis  Say. 

1145.  biniactdatus  Linnseus. 

1146.  16'fAriaim  Say. 

1147.  americamis  Paykull. 

1148.  Phelifier  ieneomicans  Horn. 

1149.  suhroiundus  Say. 

1150.  vernus  Say. 

1151.  PkUysoma  carolinum  Paykull. 

1152.  leconiei  Marseul. 

1153.  aurelianum  Horn. 

1154.  paraUelum  Say. 

1155.  coarctafum  he  Cont«. 

1156.  VyliMix  cylindriciui  Paykull. 

1157.  aUeimatiis  he  Conte. 

1158.  Trihalister  viargimUiiS  he  Conte. 

1159.  Tribalus  americ(inus  he  Conte. 

1160.  Epurus  regidnris  Beauvois. 

1161.  puUcar\ui<  Erichson. 

1162.  HeUcrius  hrvnnqyennis  Randall. 

1163.  Echinodes  sctiger  he  Conte. 

1164.  Onthophihi^  alteniatun  Say. 

1165.  Deiidrophilus  punctnlafUH  Say. 

1166.  Paromalus  trqunUs  Say. 

1167.  histriaiun  Erichson. 

1168.  seminulutii  Krirlison. 

1169.  teres  I>e  Conte. 


•And  several  unnamed  Mpecies. 

Proc.  N.  M.  vol.  XXV— ()2 2 


Digitized  by 


Google 


18 


PROCEEDINGS  OF  THE  NATIONAL  MUSEUM. 
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1170.  Carcinops  conjunctus  Say. 

1171.  gerainatus  Le  Conte. 

1 1 72.  U'Striatus  Stephens. 

1173.  Anapleua  marginatum  Le  Conte. 

1174.  Saitrinus  rotundaius  Kugelann. 

1175.  pennsylvanicm  Paykull. 

1176.  impressus  Le  Conte. 

1177.  assiynUis  Paykull. 

1178.  conformis  Le  Conte. 

1179.  placidus  Erichson. 

1180.  fralemus  Say. 

1181.  JUchii  Marseul. 

1182.  pairuelis  Le  Conte. 

1183.  «p/wproMie«  Le  Conte. 

1184.  Plegaderus  transversus  Say. 

1185.  Terelrius  americanus  Le  Conte. 

1186.  Bacanius  tantillus  Le  Conte. 

1187.  punctiformis  Mareeul. 

1188.  AcrUus  exigutts  Erichson. 

1189.  discus  Le  Conte. 

1190.  fimetarius  Le  Conte. 

1191.  strigosus  Le  Conte. 

1192.  politus  Le  Conte. 

1193.  simplex  Le  Conte. 

NITIDULIDjE. 

1194.  BrachypterxjLS  urtiar  Fabricius. 

1195.  Cerciis  abdominaUs  Erichson. 

1196.  pennnius  Murray. 

1197.  Carpophilus  hemipterus  Linmeus. 

1198.  dimidiatus  Fahricius. 

1199.  niger  Say. 

1200.  marginattm  Erichson. 

1201.  corticintis  P>ichson. 

1202.  brachypterm  Say. 

1203.  antiqiius  Melsheimer. 

1204.  Colastus  morio  Erichson. 

1205.  macvlatm  Erichson. 

1206.  semitectus  Say. 

1207.  unicolor  Say. 

1208.  truncaim  Randall. 

1209.  Conotehis  obscuriis  Erichson. 

1210.  mexicanus  Murray. 

1211.  Epursea  helvoUi  Erichson. 

1212.  rufa  Say. 

1213L  ericlisonii  Reitter. 

1214.  rufida  Melsheimer. 

1216,  corticimi  Erichson. 

1216b  fulvcsceiia  Horn. 

1217*  pUmulaia  Erichson. 


1218.  Epursea  peUoides  Horn. 

1219.  labilis  Erichson. 

1220.  obtusicoUis  Reitter. 

1221.  Nitidula  bipunctata  Linnaeus. 

1222.  rufipes  Linnseus. 

1223.  ziczac  Say. 

1224.  Stelidota  geminata  Say. 

1225.  S-maculata  Say. 

1226.  strigosa  Gyllenhal. 

1227.  Prometopia  G-maculaia  Say. 

1228.  PhenuUa  grossa  Fabricius. 

1229.  Omosita  colon  Linnaeus. 

1230.  Amphotis  ulkei  Le  Conte. 

1231.  Soronia  nndulaia  Say. 

1232.  suhdriata  Hamilton. 

1233.  Thalycra  concolor  Le  Conte. 

1234.  Pocadius  helvolus  Ericheon. 

1235.  Oxycnemus  hisirinus  Le  Conte. 

1236.  nigripennis  Le  Conte. 

1237.  Amphicross^is  ciliatus  Olivier. 

1238.  Pallodes  pallidum  Beauvois. 

1239.  CychramusadustusYjV\Qh\^u. 

1240.  var.  bicolor  Hon:. 

1241.  Oybovephalus  nigrituhts  Jje  Conte. 

1242.  Cryptarcha  ampla  Erichson. 

1243.  strigaia  Fabricius. 

1244.  concinna  Melsheimer. 

1245.  Ips  obtusus  Say. 

1246.  quadriguUatun  Fabricius. 

1247.  coiiflucnius  Say. 

1248.  sanguitiolenlus  Olivier. 

1249.  Pityophagus  cqpiludotes  Le  0>nte. 

1250.  RhizophagxLS  cylimiricus  Le  Conte 

1251.  biptinctatus  Say. 

LATIIRIDID.E. 

1252.  IlifhfHirameciis  kunzei  AuIh^'. 

1253.  Ixjthridius  liratus  I^e  C<mte. 

1254.  (  oiiinomns  constrict  us  (iyllenhal- 

1255.  nodifcr  West  wood. 

1256.  Enicmus  minulus  Linnjous. 

1257.  atcrriinus  Mot»«chulsky 

1258.  Cartodere  elegans  Aulx\ 

1259.  JUiformis  Gyllenhal. 

1260.  Adistemia  watsoni  Wollaston. 

1261.  Corticnria  pubescens  (iyllenhal. 

1262.  deniigera  Le  Conte. 

1263.  ferruginea  Gyllenhal. 

1264.  serraia  Paykull. 

1265.  clongaia  Gyllenhal. 
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1266.  Meianophthalma'^   longipenuis  Le 

Conte. 

1267.  americana   Man- 

nerheim. 

1268.  cfwicoUu  Manner- 

heim. 
13t)9.  ffibbomi  Herbst. 

1270.  diMinguenda    Co- 

moll  i. 

1271.  pida  Le  Conte. 

1272.  simplex  Ijq  Conte. 

TROGOSITID.E. 

1273.  yemosatua  ptiraUdnm  Melsheimer. 

1274.  cyliridriaim  Le  Conte. 

1275.  Alindria  cyliixdrica  Serville. 

1276.  teres  Melsheuner. 

1277.  TrogosUa  riresceng  Fabricius. 

1278.  Tembriaides  mauritanica  Linnseus. 

1279.  corticalis  Melsheimer. 

1280.  nana  Melpheimer. 

1281.  margimtta  Beauvoif. 

1282.  var.  rucujiformis  Horn. 

1283.  americana  Kirby. 

1284.  var.  laticoUia  Horn. 

1285.  ntgoMpennis  Horn. 

1286.  himaculata    M  el  s  h  e  i  - 

mer. 

1287.  oUusa  Horn. 

1288.  (wrynocharix  4'lineaia  Melsheimer. 

1289.  LyroptuA  viUomts  Casey. 

1290.  Thymaht*  fulffidus  Erichson. 

MONOTOMIDJC. 

1291.  Mmtotwna  picijtes  Herl)6t. 

1292.  americana  Aub^. 

1293.  4-foveolata  A\x\y^, 

1294.  parailela  \j&  Conte. 

1295.  Umgicollis  Oyllenhal. 

1296.  Hesperobsmus  rufipe^  Iaj  Conte. 

1297.  Ewrops  paUipeTmis  Le  Conte. 

1298.  Bactridium  epkippigervm  (in<^rin. 

1299.  striolatum  Reitter. 

1300.  cavicoMe  Horn. 

BYRRUIDJC, 

1301.  NofKHietuiron  unicolor  S&y. 

1302.  Byrrhns  mnrinus  Fabricius. 

1303.  SifTu-ahipta  strigom  Melpheimer. 


1304.  Limnichus  oliracens  Jje  Conte. 


1305. 

puncUttns  \jq  Conte. 

1306. 

nebulosun  Le  Conte. 

1307. 

aier  Le  Conte. 

1308. 

lutrochinus  Le  Conte. 

1309. 

otxiius  Ijq  Conte. 

FARNIILE. 

1310.  Psephenns  lecontri  Le  Conte. 

1311.  2/U/ror/iM« /u^^«  Le  Conte. 

1312.  Dryops  liihophilus  German 

1313.  fastigiatus  Say. 

1314.  Ehnvi4'notaiu9  Ssiy. 

1315.  fastiditun  Le  Conte. 

1316.  ovaUs  Le  (^onte. 

1317.  nitidulufi  I>e  Conte. 

1318.  latiuscuIuH  I^  Conte. 

1319.  jmmUvs  I^  Conte. 

1320.  Stendmis  linearis  Zimmerman. 

1321.  sinnatus  Iji  Conte. 

1322.  crenatus  Say. 

1323.  quadrimandatns  Horn. 

1324.  Macronychwi  gUihratns  Say. 

1325.  Ancyronyx  variegahu  (iermar. 

HETEROCERID.K 

1326.  Ileterocertis  vett trails  Melsheimer. 

1327.  bruniutis  MelnheimtT, 

1328.  collar  is  KieK»ii  wetter. 

1329.  pusillus  Say. 

DASCYLLID.E. 

1330.  Euryjtogon  niger  Melnheimer. 
1.331.  califaniinis  Worn . 

1332.  Odontimyx  trivittis  Germar. 

1333.  Ancln/tarsus  bicolor  Mel.^hfimer. 

1334.  Ptilodaclyla  HerricoUis  Say. 

1335.  Eudneixm  punrtxdatus  Ia»  Cotite. 

1336.  morio  \je  Conte. 

1337.  strigoms  Le  Conte. 

1338.  Ectojrria  nertx)sa  Melsheimer. 

1339.  var.  thorarica  Ziejrler. 

1340.  Prianocyphon  discoideus  Say. 

1341.  limbatas  1a^  Conte. 

1342.  Ilelodes  pulrhella  Gu^rin. 

1343.  fuscipennis  iiu^rin. 

1344.  thoradca  Gu^rin. 

1345.  SryrtcH  tibialis  Guerin. 

1346.  (\fphou  rabtmtus  J>('  (  onte. 


^And  some  undetennluud  species. 
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1347.  (Syphon  (thHciirns  <iiu'riu. 
i;>48.  mritthUis  ThiinlH»rg. 

1349.  colkt r/.v  <  i  ueri n . 

1350.  rnjirollia  Say. 

niuPirEiiiD.E. 

1351.  /nHMi  picea  HeauvoiH. 

1352.  Siduldlu^  niger  KiUM*h. 

1353.  pi'trophya  Kiu)ch. 

EL  A  teuwj:. 

1354.  MiUmH  jK'rthiirornix  Mi^lslieiiner. 

1355.  TharojM  niJicarHix  Say. 
135(>.  Sfrthm  ju'('titr(n<UH  lAi  Coiite. 
l.'{57.  DelhniHtopna  (Diuvn'mfnth  Say. 
i:;58.  ruftp^'s  Melsheiiiier. 
1:^59.  Ih-owivolm  Ktriatns  Ix*  ("onto. 
13r)0.                       nfflndrintllix  Say. 
13()1.  Fornax  hadiu,^  MelshtMiner. 
13<>2.                 cidceatnH  Say. 

1303.  hvriiii  Bonvouloir. 

13(>4.  Athhihyrcm  (hjt'itini  KdiivonUiir. 

1365.  Mkrorhagna  humer<ilii<  Say. 

1366.  pectinatus  1a'  CN»nto. 

1367.  honvonUnri  Horn. 

1368.  audxix  Horn. 

1369.  suhsinmitun  Le  C'nnte. 

1370.  triangidarh  Say. 

1371.  Ifyporo'luif  frnntoms  Say. 

1372.  ti*miin(dif<  I>e  (\»nte. 

1373.  NcntfUodes  atropoA  Say. 

1374.  Adehrerd  inipre.ssicollls  Say. 

1375.  mannorfdd  Faliricius. 

1376.  duroidt'tf  Weljer. 

1377.  mar?//rt^f  Ia^  Cimtt'. 

1378.  <in7<i  Say. 

1379.  McriMhiLs  M-ohiutda  ('ar.<irze. 

1380.  Cludcalt'piditi.s  riridipili.  I  A'  C<»nte. 

1381.  Ahiuti  ocuUUua  lAnntvut*. 

1382.  myojjs  Fabricus. 

1383.  Hcniirhijtm  faticirtdurh  FabriciuH. 

1384.  (hrdupphonts  ronvejus  Say. 

1385.  amihrc  Say. 

1386.  (jayatcs  KricliHon. 

1387.  Jforishfiiotnff  runaln.'i  Say. 

1388.  Exihexopiis  clarlrollis  Say. 
l.*W<9.   Cryptohyjmuff  rhoris  Say. 

1390.  hu'lshr'uneri  Horn. 

1391.  jncUimlix  Say. 

1392.  var.  inopx  Say: 

1393.  ohli(jO(itu1ni<  Mt'lc 

Ijeiiner. 


1394. 

(Yyplohypmi»  })erplejru8  Horn. 

1395. 

AnchitMns  nifns  Candi-zo. 

13%. 

MoiKHTepidlns  liridua  Pe  (ieer. 

1397. 

ftuhiraliii  Ia»  Conte. 

1398. 

vffipertijwff  Fabrii*iu.«. 

1399. 

auritvs  Herl)st. 

1400. 

heUtm  Say. 

1401. 

l>'nripidini<  rauiicornii^  Beauvois. 

1402. 

IsrhiodmduH  Holcfditi*  Say. 

1403. 

Fy(der  hepdiicm  Mel.Mheiiner. 

1404. 

manipnJnris  Candeze. 

1405. 

pednl'iA  Gerniar. 

140<>. 

mlj'tnn  lli»rl)st. 

1407. 

u  iyr  trail  is  1 1  erbst . 

1408. 

litdma  Say. 

1409. 

disnndcus  Fabrii'ius. 

1410. 

sayi  Ia»  Coiitu. 

1411. 

?///;xi///w.s-  M(4><heimer. 

1412. 

sf)crr  Ix*  C<7nte. 

1413. 

rnlfrU'oUis  11  erb^^t . 

1414. 

Hcmicinctus  liandall. 

1415. 

nigricans  (lerniar. 

1416. 

rultricuii  Say. 

1417. 

col  I  arts  Say. 

1418. 

var.  palans  Ix?  Contr. 

1419. 

}<((yig^ninij>f'nriis  Say. 

1420. 

janthoinus  {it^rnmr. 

1421. 

ohfiipiuji  Say. 

1422. 

jxuvio  (rcnnar. 

1423. 

Drasftrivs  ehgans  Fa])ri<*iuH. 

1424. 

nmahdls  Ia'  Conte. 

1425. 

Megajundltex  rvfiUdirix  (iennar. 

142(). 

iimf talis  Ilerbst. 

1427. 

Ludins  (dtrnualiis  Say. 

1428. 

(dtnipttis  Say. 

1429. 

Agrtoti's  arnlsiin  \a*  Conte. 

1430. 

puhesreuH  Melslieinier. 

1431. 

iimnnis  CandC'ze. 

1432. 

ohlovgirnllis  Melsheinier. 

14.33. 

/hil()pitt}<  IntrniUs  ICsi-hsc'lioltz. 

14:54. 

lietartiKnt  higfinlnatiis  Haiulall. 

1435. 

(ilyphony.r  nrticoilis  Say. 

143(i. 

/^/  taccfis  Melsheinier. 

1437. 

Mvlatinln.^  diprcsHiis  Melnheimer. 

1438. 

chnidcstinajt  Eriohson. 

1439. 

ciLstanijK's  Paykull. 

1440. 

nagittarias  I^  Conte. 

1441. 

Jij<sil(s  Say. 

1442. 

rommuti is  iiyWvnha]. 

1443. 

iiifaustus  Li*  Conte. 

1441. 

tcniLr  Say. 

1445. 

aineriratiuj*  llerl)st. 
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1446.  Mflanctuf  jtertinax  Say. 

1447.  inmpieits  Say. 

1448.  Limonius  <ivripiiii<  Say. 

1449.  nnrifer  Le  Conte. 

1450.  sligma  Herl>st. 
14ol.  griaenx  Beaiivou*. 

1452.  f'oiifusftx  Ia*  Conte. 

1 453.  pUbejm  Say . 

1454.  qiterriHUn  Say. 

1455.  agoHHs  Say. 

1456.  ormitipenniA  l/d  Conte. 

1457.  definitus  Ziegler. 
14*58.  tiimftfitns  Say. 

1459.  fKwilhriH  Say. 

1460.  AOioiis  frrigfUtrelli  Kirby. 

1461.  araiithu»  Say. 

1462.  cueuUntxiA  Say. 

1463.  ftcapuJariJi  Say. 

1464.  pogticus  Melsheimer. 

1465.  Leptoschema  hirolor  Ia*  Conte. 

1466.  SericoitornHx  riridanus  Say. 

1467.  ^ilaceu^  Say. 

1468.  Corymintes  temelkUxia  Linntrun. 

1469.  q/Undriformu  Herbst. 

1470.  pyrrhos  Herbet. 

1471.  tarstUis  Melsheimer. 

1472.  srthiops  Herl)et. 

1473.  hamalxii^  Say. 

1474.  gplendeiis  Ziegler. 

1475.  inflatun  Say. 

1476.  rotundirollis  Say. 

1477.  Ifrmirrepidhui  memnonms  Herl)Pt. 

1478.  hiU)fMitus  Say. 

1479.  decoloraim  Say. 

1480.  Melnnticies  piceus  I)e  Geer. 

1481.  morio  Fabricius. 

1482.  reichei  Gennar. 
14h:^.  Perothops  mucida  Gyllenhal. 

1484.  (Wopht/tum  jmlsator  Haldeman. 

TITROSCIDjE. 

1485.  Drapi^tes  geminaius  Say. 

1486.  Aidonothroscm  constrictor  Say. 

1487.  Tkrofirus  punctaitis  Bony (m\o\r. 

1488.  rhetrolatii  Bon vou loir. 

1489.  carwergens  Horn. 

1490.  pugnax  Horn. 

BUPBESTID.E. 

1491.  ChalcopJiora  mrgininvfis  Drury. 
^492.  campedris  Say. 


1493.  IHrtrrn  dirarieatti  Say. 

1494.  var.  ctiud<da  Ia"  C-onte. 

1495.  pugiotuUti  Gerniar. 

1496.  obscura  Fabric -iun. 

1497.  var.  Inrida  Fabriciun. 

1498.  lepidii  Le  Conti-. 

1499.  tqyrein  (lory. 

1500.  (iftperata  I^ajwrte. 

1501.  punctuUita  Schonherr. 

1502.  Pttcilonotn  deh'din  Le  Conte. 

1503.  BiipretUiit  rufii>€n  Olivier. 

1504.  lineata  Fabricius. 

1505.  striata  Fabricius. 

1506.  decora  Fabricius. 

1507.  Ointfra  gracilipeH  Melsheimer. 

1508.  Mctanophila  notata  I^porte. 

1509.  animinata  De  GtH'r. 

1510.  icneola  Melsheimer. 

1511.  ArUhaxin  Hridifroni<  I^porte. 

1512.  Hridicomis  Say. 

1513.  cyaneUa  Gory. 

1514.  qnerc(Ua  Fabricius. 

1515.  flavimana  Gory. 

1516.  Cfm/aotHttlmn  feinoraia  Fabricius. 

1517.  floricola  Gory. 

1518.  derdipes  Germar. 

1519.  hlanchardi  Horn. 

1520.  pumlla  Lai)orte. 

1521.  6'MgtKiia  Say. 

1522.  azurea  Ix^  Conte. 

1523.  Hcitula  (lory. 

1524.  harrimi  Henty.. 

1525.  Actenode»  acomis  Say. 

1526.  Acmtvodera  omata  Fabricius. 

1527.  (ndta  Wel)er. 

1528.  Ptos^ima  gibbicoUin  Say. 

1529.  Maslogenins  mbcyanetts  Le  Conte. 

1530.  Eiijrri^tocentM  cogitaim  WelK'r. 

1531.  Agrilus  ruJicoUii*  Fabricius. 

1532.  otiofftis  Say. 

1533.  arniatus  Say. 

1534.  bUiiieatus  Wel^r. 

1535.  granulatus  Say. 

1536.  politu»  Say. 

1537.  fallaa-  Say. 

1538.  o}>8oletogxvttaUu<  Gory. 

1539.  mdtcinctus  Gory. 

1540.  lecontei  Saunders. 

1 541 .  egni  lu*  Ciory . 

1542.  Ixh.rJtosceli)*  imuin  1^  Conte. 

1543.  Taphrocerus  gracilis  Say. 

1544.  Jirachffs  (/cat a  Weber. 
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1545.  Brachys  terom  Melsheimer. 

1546.  lernffinosn  Gory. 

1547.  Pachyscelus  purpureus  Say. 

1548.  liPtngatus  Say. 

LAMPYRID^, 

1549.  Calopteron  terminale  Say. 

1550.  reticvlatum  Fabricius. 

1551.  Uekieshasalw  Le  Conte. 

1552.  Cienia  dimidiata  Fabricius. 
1558.  Eros  thoracicus  Randall. 

1554.  aurora  Herbst. 

1555.  mundua  Say. 

1556.  sculptilis  Say. 

1557.  trilinentus  Melsheimer. 

1558.  Plaieroff  timidus  Le  Conte. 

1559.  modeMns  Ha.y. 

1560.  ramdituhtuH  Ssiy. 

1561.  licUrr  Newman. 

1562.  floral  is  Melsheimer. 

1563.  (hlochrmniiH  perfacettis  Say. 

1564.  Lui-idoia  atra  Fabricius. 

1 565.  fniru'tatn  \^  Conte. 

1566.  Ellychnia  cvrrunca  Linnteus. 

1567.  PyropyganiffriransSsiy, 

1568.  decipiens  Harris. 

1569.  minuta  Le  Conte. 

1570.  Pyractomena  angulata  Say. 

1571.  hicifera  Melsheimer. 

1572.  Photmus  conw^ngmneuH  I^  Conte. 
1578.  pyralis  Linnajus. 

1574.  seintillansBsLy. 

1575.  Phoiuris  pmnsylvanica  De  Geer. 

1576.  Phengodes.^ 

1577.  Tytthonyx  erythrocephala  Fabricius. 

1578.  Omdhen  marginaiuJi  Le  Conte. 

1579.  Chunliognathus   pennsylvaniciui    De 

Geer. 

1580.  marginatus    Fabri- 

cius. 

1581.  Podabrus  tricostatu-a  Say. 

1582.  rugomih(4*  Le  Conte. 

1583.  /rater  Le  Conte. 

1584.  banlariti  Say. 

1585.  (omentostus  Say. 

1586.  bnmnicoUis  Le  Conte. 

1587.  Silw  percomis  Say. 

1588.  spathnlata  Le  Conte. 
15H9.  Ditevwus  hidentatua  Say. 

1590.  Telephorus  ejtcavains  I^  Conte. 

1591.  rllis  Lc  Conte. 


1592.  Telephorus  fraadni  ^y, 

1593.  carolinus  Fabricius. 

1594.  lineolu  Fabricius. 

1595.  costipennis  Le  Conte. 
1506.  rectus  Melsheimer. 

1597.  scitulus  Say. 

1598.  pumllus  Le  Conte. 

1599.  Unigulus  Le  Conte. 

1600.  rotundicoUis  Say. 

1601.  tuljerculatas  Le  Conte. 

1602.  hUineatus  Say. 

1603.  margineUus  Le  Conte. 

1604.  PoUmhis  laticoimis  Say. 

1605.  Tryphenis  lafii)ennis  Germar. 

1606.  MaUhlnus  oceijnialis  Le  (^onte. 

1607.  Malthodes  apitdo  Le  Conte. 

1608.  concai'us  Ije  Conte. 

1609.  rectm  Le  Conte. 

1610.  arcifer  Le  O^nte. 

1611.  r*a/>/io/m*  Le  Conte. 

1612.  p^xri^ius  Jje  Conte. 

MALACHW.E. 

1613.  CoflopitrwoUn-Ssiy. 

1614.  eximius  Erichson. 

1615.  nigriceps  Say. 

1616.  4'nianU<itus  Fabricius. 

1617.  iiaatusS&y, 

1618.  Ch~[etoc<rlus  setomis  Le  Conte. 

1619.  Anthoromus  flavilabris  Say. 

1620.  Pseudehanis  apical  is  Say. 

1621.  Mitas  he  Conte. 

1622.  ^/coZor  Le  Conte. 

1623.  Attalus  terminalis  Erichson. 

1624.  granularis  Erichson. 

1625.  moruluft  Le  Conte. 

1626.  pallifrons  Motflchulsky. 

1627.  vielanopterus  Erichson. 

1628.  otioifus  Say. 

1629.  circumscriptus  Say. 

1630.  scincelus  Say. 

MELYRIDjE. 

1631.  Alymeris  crityraia  Le  Conte. 

CLERIDM 

1632.  Elamwcertis  terminatus  Say. 

1633.  Cymaiodera  brunnea  Melsheimer. 

1634.  inonmta  Say. 

1635.  undulaia  Sav. 


^  Unknown  species,  (eiuale. 
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lean. 

Trichodti  apivorus  Germar. 

mil. 

denis  quadrigiUtatuA  Olivier. 

ltS38. 

var.  ni^frotin  Say. 

16:59. 

rosmaruji  Say. 

1640. 

ichneunimieus  Fabricius. 

lt»41. 

thomdcu^  Olivier. 

1642. 

Thanasimus  dutnua  Fabricius. 

UH3. 

Than^rocUruB  mnguinetuf  Say. 

1644. 

tarUiUus  Le  Conte. 

1645. 

Hydnocera  unifcisciatti  Say. 

1646. 

humfralis  Say. 

1647. 

pallipennis  Say. 

1648. 

verticalis  Say. 

1649. 

tabida  Le  Conte. 

1650. 

longicoUis  Ziegler. 

1651. 

PhyUobseiins  dislocaius  Say. 

1652. 

Ichnea  Inticomis  Say. 

1653. 

Charifxga  pilosa  Say. 

1654. 

var.  onuMa  Say. 

1655. 

Cregya  vetusta  Spinola. 

1656. 

oofiZato  Say. 

1657. 

mijrta  Le  Conte. 

1658. 

CMhoplenra  damicomis  Fabricius. 

1659. 

tfxana  Bland. 

1660. 

Necrohia  rufipes  Fabricius. 

1661. 

ruficoUut  Fabricius. 

1662. 

riolacea  Linnaeus. 

DERODONTID^, 

1063. 

Derodontus  maculatm  Melsheimer. 

16^. 

Laricobius  erichsanl  Rosen hauer. 

PTINIDJC, 

1665. 

Gibbium  pgyUoides  Czenpinsk. 

1666. 

Ptinusfur  Linn«u8. 

1667. 

brunnrus  Duftschmid. 

1668. 

qtiodrimacidaim  Melsheimer. 

1669. 

intfrrupttut  Le  Conte. 

1670. 

Eucrada  humeralU  Melsheimer. 

1671. 

Emobius  mollis  Fabricius. 

1672. 

IvUeipenmA  Ijb  C'imie. 

1673. 

JUiconm  Le  Conte. 

1674. 

granulatus  Le  Conte. 

1675. 

Ozognaihus  floridn^iv^  I^  Conte. 

1676. 

Oligomerus  serican^  Melsheimer. 

1677. 

aliematus  Le  Conte. 

1678. 

ohtvms  Ix?  Conte. 

1679. 

SUodrepa  panicta  Linnieus. 

1680. 

Hadrobregmus  errans  Melsheimer. 

1681 

carinaius  Say. 

1682. 

Trichod£wm  gibbosa  Say. 

1683. 

Anobiwn  nointnm  Say. 

1684.  TVypopUya  senceufi  Say. 

1685.  Petalium  bistricUum  Say. 

1686.  r/iecapro/urwiaLe  Conte. 

1687.  Eupactus  nitidvut  Ije  Conte. 

1688.  Xylrtinus  peliatu^  llt^rr'is. 

1689.  Lasioderma  serricornf  Fabricius. 

1690.  Ilemiptychug  puiirUitui*  Ije  Conte. 

1691.  grtuig  Le  Contt\ 

1692.  imtralis  I^e  Conte. 

1693.  nigritulua  I>e  Conte 

1694.  Protheca  hutpida  Ije  Conte. 

1695.  puberula  Le  Conte. 

1696.  Dorcatoma  setulomim  Ja»  C^Mite. 

1697.  incomptum  Le  Conte. 

1698.  pallicorne  Le  Conte. 

1699.  Camorara  octUata  Say. 

1700.  irUermedia  Le  (\>nte. 

1701.  PtUinus  ruficomis  Say. 

1702.  Endecatomus  rugomts  Randall. 

bostrichidj:. 

1703.  Dinoderus  minutus  Fabricius. 

1704.  Rhizopertha  doniinica  Fabricius. 

1705.  Stephanopachys  crihrahu  Le  (\)ntc. 

1706.  densm  Le  Conto. 

1707.  rugosus  Olivier. 

1708.  Prostephamis  pundaim  Le  Conte. 

1709.  lAchenophanes  truncaticolUnt    Ia^ 

Conte. 

1710.  armiger  Le  C'ontc\ 

1711.  bicomi*  Wel)er. 

1712.  Schistocenis  hamdtus  Fabricius. 

1713.  Micrapate  dinodermdes  Horn. 

1714.  cristicatida  Casey. 

1715.  Xylobiops  bamlaris  Say. 

1716.  texana  Horn. 

1717.  Scobicia  biderUata  Horn. 

LYCTIDJE. 

1718.  Ly ctn8  striaius  Mehheimer. 

1719.  opactdus  1^  Conte. 

1720.  planicoUis  I^e  Conte. 

1721.  Trogoxylon  parallelopipedum    Meln- 

heimer. 

CUPESIDM 

1722.  Cupes  concolor  Westwood. 

LYMEXYLID.E. 

1723.  LynwTtjIon  sericeum  Harrisi. 

1724.  Mirromalthus  delnlis  Le  Conte. 
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CISID.E, 

1725.  Cisfmcipes^UWi^. 

1726.  creberrimm  Melli^. 

1727.  Brachycui  brevicoUis  Casey. 

1728.  Orthitcig  punctalu8  Ue\\\6. 

1729.  Ennearthron  thoradconie  Ziejrler. 

1730.  Oram  «a^i  MelliC*. 

1731.  Rhipidandrus  paradoxtis  Beauvois. 

SPHINDIDuE. 

1732.  Sphiixdus  amerieanus  Le  Conte. 

LUCANIDM 

1 733.  Tjficanus  elaphis  Fabriciue. 
1 7'M.  dama  Thunberg. 

1735.  Dorcus  parallelus  Say, 

1736.  Plalycerus  guercus  Weber, 

1 737.  Ceruchm  piceus  Weber. 

1 738.  Nicagus  obscunis  Le  Conte. 

PASSALIDJC. 
1 7.39.  PassaltLs  comtUus  Fabricius. 
SCARAB.EIDM 

1740.  Canthon  Itevis  Drury. 

1741.  mgilans  he  Conte. 

1742.  vin(/i>  Beauvois. 

1743.  Chferldium  hifier<ndes  Weber. 

1744.  Copris  Carolina  Linnteus. 

1745.  anaglyptica  Say. 

1746.  minuta  Drury. 

1747.  Phanmm  camifex  Liunseus. 

1748.  Onthophagtm  hecate  Panzer. 

1749.  janm  Panzer. 

1 750.  var.  orpheus  Panzer. 

1751.  var.    striatultui    Beau- 

vois. 

1752.  tuberctUifrom  Harold. 

1753.  penmtylvaninisllsLrtM. 

1754.  AphodixLs  fimetarius  Linnaeus. 

1755.  ruricola  Melsheimer. 

1756.  granarius  Linnaeus. 

1 757.  viiiatu^  Say. 

1758.  Imdn*  Olivier. 

1759.  i^erval  Say. 

1760.  mqtumtlmt  Herbft. 

1761.  leojmrdus  Horn. 

1762.  rulteohiH  Beauvois. 
1703.  stercoromui  Melsheimer. 


1764.  Aphodius  terminiiudis  Say. 

1765.  bicoloT  Say. 

1766.  /mora/w  Say. 

1767.  oblongtLs  Say. 

1768.  IHaliftes  truncatus  Melsheimer. 

1769.  striaiidus  Say. 

1770.  Atieniug  cyliiidrus  Honj. 

1771.  abditus  Haldeman. 

1772.  lecmilH  Harold. 

1773.  texanm  Harold. 

1774.  Iscviventrk  Horn. 

1775.  inihricdiwi  Melsheimer. 

1776.  socialis  Horn. 

1777.  ovatulxM  Horn. 

1778.  gracilis  MeLsheimer. 

1779.  figuralor  Harold. 

1780.  strigaixLs  Say. 

1781.  cognatwt  Le  Conte. 

1782.  Rhyssemxis  scaber  Haldeman. 

1783.  Pleurophorus  aesus  Panzer. 

1784.  venlralis  Horn. 

1785.  Psammodius  xgialioides  Haldeman. 

1786.  interruplus  Say. 

1787.  ^Egialia  new  species. 

1788.  Ochodtrm  muscuLiis  Say. 

1789.  BoHhocertis  farctus  Fabricius. 

1790.  lazarus  Fabricius. 

1791.  Otiontams  comigcrus  Melsheimer. 

1792.  Geotrupes  splendidus  Fabricius. 

1793.  balyi  Jekel. 

1794.  semiopaxms.SekeX. 

1795.  blackbtirnii  FabricMas. 

1796.  egeriei  Germar. 

1797.  homd  Blanchard. 

1798.  CifTotus  aphodioide«  llliger. 

1799.  TVo.r  monachus  Herbst. 

1800.  ojiper  Le  Conte. 

1801.  suberosus  Fabricius. 

1802.  lubercuUUus  De  Geer. 

1803.  erinaceus  Le  Conte. 

1804.  capiUaris  Say. 

1805.  foveicoUis  Harold. 

1806.  terrestris  Say. 

1807.  scaber  Linnaeus. 

1808.  Hoplia  irivialis  Harold. 

1809.  mucorea  Germar. 

1810.  modei^ta  Haldeman. 

1811.  Dichelonycha  elongata  Fabricius. 

1812.  fuscuiu  Le  Conte. 

1813.  St^rica  ve»perthui  Gyllenhal. 

1814.  tricolor  Say. 

1815.  sericea  lUi^er. 
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1816.  Serica  trociformu  Burmeister. 

1866. 

Strategus  anUcris  Fabricius. 

1817.  Macrodadyhis  mthspinosm  Fabric! us. 

1867. 

DynoMes  lUyus  LiniifeuH. 

1818. 

cmguMatus  Beauvois. 

1868. 

Phileurm  valgus  Fabricius. 

1819.  . 

Diplotaxis  sordida  Say. 

1869. 

AUorhina  nitida  Linnaeus. 

1820. 

liberta  Gennar. 

1870. 

Euphona  areata  Fabricius. 

1821. 

trisiis  Kirby. 

1871. 

sepulchralis  Fabricius. 

1822. 

harperi  Blanchard. 

1872. 

fulgida  Fabricius. 

1823.  . 

Lacknostema  prununculina  Bur- 

1873. 

herlmcea  Olivier. 

meister. 

1874. 

inda  Linnieus. 

1824. 

ephilida  Say. 

1875. 

CremastochUus  leucostidus  Burmeis- 

1825. 

glaberrima  Blanchard. 

ter. 

1826. 

gracilis  Burmeister. 

1876. 

variolosus  Kirby. 

1827. 

gibhom  Burmeister. 

1877. 

canalictdatus  Kir)>y. 

1828. 

congrua  Le  Conte. 

1878. 

castane.r  Knoch. 

1829. 

inversa  Horn. 

1879. 

harrisil  Kirby. 

1830. 

micans  Knoch. 

1880. 

Osmoderma  eremirola  Knovh. 

1831. 

fusca  Frohlich. 

1881. 

scahrum  Beauvois. 

,1832. 

arcuata  Smith. 

1882. 

Gnorimus  maculostis  Knot^h. 

1833. 

grandis  Smith. 

1883. 

Trichius  piger  Fabricius. 

18.*W. 

dubia  Smith. 

1884. 

affinis  Gory. 

1835. 

homii  Smith. 

1885. 

bibens  Fabricius. 

1836. 

marginalis  Le  Conte. 

1886. 

virldulus  Fabricius. 

1837. 

fmtema  Harris. 

1887. 

Valgfis  canali(nilatus  Fabricius. 

1838. 

nova  Smith. 

1888. 

squamiger  Beauvois. 

1839. 

luctuosa  Horn. 

1840. 

knochii  Gyllenhal. 

SPONDYLID.E. 

\U\. 

profunda  Blanchard. 

1842. 

balia  Say. 

.1889. 

Parandra  hnmnea  Fabricius. 

1843. 

hirsuia  Knoch. 

CERAMBYCIDJ^, 

1844. 

ilicis  Knoch. 

1845. 

hirticula  Knoch. 

1890. 

Orihosoma  bnmneum  Forster. 

1846. 

parvidetis  Le  Conte. 

1891. 

Prionus  laiicolUs  Drury. 

1847. 

quercus  Knoch. 

1892. 

ponilaris  Dalman. 

1848. 

triiUis  Fabricius. 

1893. 

imbricomis  Linnteus. 

1849. 

Anomala  marginata  Fabricius. 

1894. 

Sphenosiethus  iasl^i  Buquet. 

1850. 

binotata  Gyllenhal. 

1895. 

Asemum  mfestum  Haldeman. 

1851. 

unduUUa  Melsheimer. 

1896. 

Criocephalus  of)soletus  Randall. 

1852. 

minuta  Burmeister. 

1897. 

agrestis  Kirby. 

1853. 

lucicola  Fabricius. 

1898. 

Smodicum  cucujiforme  Say. 

1854. 

Strigoderma  arboricola  Fabricius. 

1899. 

Ilylotrupes  hajulus  Linnaeus. 

1855. 

pygmsmm  Fabricius. 

1900. 

ligneus  Fabricius. 

1856. 

Pelidnata  punctata,  Linnaeus. 

1901. 

Phymatodes  variabilis  Fabricius. 

1857. 

Cotalpa  lanigera  Linnaeus. 

1902. 

infu8catus  Ix?  (\)nte. 

1858. 

Cyclocephala  immaculata  Burmeis- 

1903. 

varim  Fabricius. 

ter. 

1904. 

amcenus  Say. 

1859. 

viUosa  Burmeister. 

1905. 

Callidium  antennatum  Newman. 

1860. 

Chalepus  trachypygus  Burmeister. 

1906. 

janihinum  Le  Conte. 

1861. 

Ligyrus  gibboma  De  Geer. 

1907. 

aernim  Newman. 

1862. 

reiictus  Say. 

1908. 

(Erne  rigida  Say. 

1863. 

Aphonus  tridentatus  Say. 

1909. 

Gracilia  minuta  Fabricius. 

18^. 

casianeus  Melsheimer. 

1910. 

Chion  dnctus  Drury. 

1865. 

XylorycUs  satyrus  Fabricius. 

1911. 

Eburia  quaarigeminala  Say. 
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1912.  Romaleiim  atomarhnn  Drury.  1961. 

1913.  rufulum  Haldeman.  1962. 

1914.  Elaphidion  mucronatum  Fabricius.  1963. 

1915.  incertum  Newman.  1964. 

1916.  viUosum  Fabricius.  1965. 

1917.  pumUuin  Newman.  1966. 

1918.  8ubpu}j€8ce7i«  Le  Conte.  1967. 

1919.  unicolor  Randall.  19<58. 

1920.  cinerascewi  Le  C^onte.  1969. 

1921.  Tylonotus  bimaculaius  Haldeman.  1970. 

1922.  Hetarachilien  qtiadrimaadatus  New-  1971. 

man.  1972. 

1923.  ebenus  Newman.  1973. 

1924.  Oiirius  dentatus  Newman.  1974. 

1925.  Phytori  jxUlidum  Say.  1975. 

1926.  Obnnm  rtibrum  Newman.  1976. 

1927.  CnllimoxyH  miiguinicollis  Olivier.  1977. 

1928.  Molorcliusi  Jnmacnlalus  Say.  1978. 

1929.  Rhopcdophorm  longipes  Say.  1979. 

1930.  TVogidimi  cociiivs  Linnapus.  1980. 

1 931 .  var.  fuhipenne  Say .  1981. 

1932.  Purjmricenus  humeralh  Fabricius.  1982. 

1933.  var.    ax'dlnris   Halde-  1983. 

man.  1984. 

1934.  Balyle  mturalis  S&y.  1985. 

1935.  S(eiioitj)henu8  notatm  Olivier.  1986. 

1936.  ()/Ume  picimBnny.  1987. 

1937.  roblniie  Forster.  1988. 

1938.  adloidesnohilisHsLy.  1989. 

1939.  Arho])alus  fulmimim  Fabricius.  1990. 

1940.  Clytusi  inargintcoHiH  Laporte.  1991. 

1941.  Xylotrechus  cohmun  Fabricius.  1992. 

1942.  sagiUatiis  Germar.  1993. 

1943.  quadnmacidatuiilla.\i\e-  1994. 

man.  1995. 

1944.  Neodyius  mUellaris  Olivier.  1996. 

1945.  luscus  Fabricius.  1997. 

1946.  capra^a  Say.  1998. 

1947.  eryihrocephnlm  Fabricius.  1999. 

1948.  Imigipes  Kirby.  2000. 

1949.  Clytanthus 'niricola  OWyier.  2001. 

1950.  albofasdcUus  Laporte.  2002. 

1951.  MicroclytusgazelhdalUkleumu.  2003. 

1952.  Cyrtoplwrvs  verrucosus  Olivier.  2004. 

1953.  Tdlomorpha  geminaia  Haldeman.  2005. 

1954.  Euderces  jncipes  Fabricius.  2006. 

1955.  pini  Olivier.  2007. 

1956.  Aiimiaconfum^y,  2008. 

1957.  Distenia  undaia  Olivier.  2009. 

1958.  Desmocenis  palliaius  VorfiteT.  2010. 

1959.  Necydcdismellltu^iSsiy.  2011. 

1960.  Encyclops  coerideus  Say.  2012. 


Rkagium  lineatum  Olivier. 
CerUrodera  decolorala  Harris. 
pida  Haldeman. 
Toxottm  trivittattis  Say. 
Acmieops  discaidea  Haldeman. 

directa  Newman. 
Gaiiroted  qfanipcnnis  Say. 
Strangaiia  famelica  Newman. 
accuminata  Olivier. 
Ivieicomis  Fabricius. 
bieolor  Swederus. 
Typocerus  zehrcdus  Fabricius. 
lunaim  Fabricius. 
velutinus  Olivier. 
lugubris  Say. 
sinuatus  Newman. 
Ijeptura  emargimiia  Fabricius. 
mhlmmaia  Randall. 
lineola  Say. 
hrnnatiU's  Newman. 
ffubargetikUa  Kirby. 
nitens  Forster. 
cordifera  Olivier. 
rubr'ica  Jay. 
drcumdaia  Olivier. 
vagam  Olivier. 
proximo  Say. 
vittata  Germar. 
puhera  Say. 
muiahilis  Newman. 
Euryptera  lateralis  Olivier. 
Oyrliyius  pygmieuM  Haldeman. 
Psenocents  supemotatus  Say. 
Moniohammus  titiliator  P'abricius. 
confusor  Kirby. 
sculellatus  Say. 
Doroaschema  wildii  Uhler. 

aUernaium  Say. 
mgrum  Say. 
Heicemis  cinerea  Olivier. 
Cacoplia  pullata  Haldeman. 
Goei<  tigrina  De  Geer. 
pulchra  Haldeman. 
debilis  Le  Conte. 
tesseUaia  Haldeman. 
pxdrerulenta  Haldeman. 
oculaln  Le  Conte. 
Plectrodera  sralalor  Fabricius. 
Acanihodere.s  qxiadrigibbm  Say. 

decipieris  Haldeman. 
morrisii  Uhler. 
IjqHosiylus  acidiferus  Say. 
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2013.  Lejdostylus  parvus  Le  Conte. 

2014.  biuslus  Le  Conte. 

2015.  commbrtus  Haldeman. 

2016.  coUaris  Haldeman. 

2017.  macula  Say. 

2018.  Liopus  variegatus  Haldeman. 

2019.  crassulus  Le  Conte. 

2020.  fagcicularis  Harris. 

2021.  alpha  Say. 

2022.  var.  cinereus  Le  Conte. 

2023.  punctatus  Le  Conte. 

2024.  Dedes  fepinom*  Say. 

2025.  Lepturges  gymmetricus  Haldeman. 

2026.  quercus  Fitch. 

2027.  eignaius  Le  Conte. 

2028.  faeetus  Say. 

2029.  Hyperplatys  asperms  Say. 

2030.  fJrographia  fasHata  De  Geer. 

2031.  f>raiographij<  pmilla  K'lrhy. 

2032.  Acanthocinwt  obsoleius  Olivier. 

2033.  nodoms  Fabricius. 

2034.  Pogonocherus  mixtus  Haldeman. 

2035.  Ecyrus  dasycerus  Say. 

2036.  Eupogoniustomentosus  Haldeman. 
201^7.  reslitm  Say. 

20:^.  pubescent  Le  Conte. 

2039.  subarmaius  Le  Conte. 

2040.  Oncideres  cingulaia  Say. 
2(H1.   Ataxia  crypta  Say, 

2042.  Hippopgis  kmniscata  Fabricius. 

2043.  Saperda  obliqua  Say. 

2044.  Candida  Fabricius. 

2045.  discoidea  Fabricius. 

2046.  lateralis  Fabricius. 
2W7.  tridentala  Olivier. 

2048.  resHta  Say. 

2049.  puncticoUis  Say. 

2050.  Oberea  bimaculata  Olivier. 

2051.  tripunctata  Swederus. 

2052.  flaiipes  Haldeman. 

2053.  ocellata  Haldeman. 

2054.  gracilis  Fabricius. 

2055.  ruficollis  Fabricius. 

2056.  Tetrops  monostigma  Haldeman. 

2057.  jucunda  Le  Conte. 

2058.  Tetraopes  tetraophthalmus  Forster. 

2059.  canieriator  Drapiez. 

2060.  S-maculalu8  Haldeman. 

2061.  Amphionycha  flammata  Ne^'xnan. 

2062.  Dysphaga  tenuipes  Haldeman. 

2063.  Ixvis  Le  Conte. 


CHRYSOMELIDJ^. 


2064. 

Dfjnaria  cinciicomis  Newman. 

2065. 

palmata  Olivier. 

2066. 

hypoleuca  I^conlaire. 

2067. 

piscatrix  Lacordaire. 

2068. 

mibtilis  Kunze. 

2069. 

porosicoUis  lacordaire. 

2070. 

vequalis  Say. 

2071. 

tuberculata  Lacordaire. 

2072. 

distincta  Le  Conte. 

2073. 

pusilla  Say. 

2074. 

metailica  Ahrenn. 

2075. 

flaripes  Kirby. 

2076. 

Hirm(/nia  nigricornis  Kirby. 

2077. 

Ormdanvi  atra  Ah  reus. 

2078. 

y.eugophitra  pubenda  Crotch. 

2079. 

Syneta  ftTvuginea  Germar. 

2080. 

Lema  bntnniroUis  Lacordaire. 

2081. 

sayi  Crotch. 

2082. 

G'pundala  Olivier. 

2083. 

var.  q)hippiaia  La<v)rdaire. 

2084. 

S'iineata  Olivier. 

2085. 

Crioceris  asparagi  Linnseus. 

2086. 

liS-punetata  Linnjeus. 

2087. 

Anomopa  laticlavia  Forster. 

2088. 

Coscinoptera  doniinicana  Fabricius. 

2089. 

Bafna  4-guttala  Olivier. 

2090. 

Snxinis  omogera  Lacordaire. 

2091. 

Chlamys  plicaia  Fabricius. 

2092. 

var.  assimilis  Klujr. 

2093. 

Exema  gibber  Olivier. 

2094. 

conspersa  Mannerheim. 

2095. 

Bassareus  conge^vs  Fabricius. 

2096. 

formosus  Melsheimer. 

2097. 

var.  mdphuripennis  Mels- 

heimer. 

2098. 

detritus  Olivier. 

2099. 

mammifer  Newman. 

2100. 

var.    luteipetnm     M  e  I  s  • 

heimer. 

2101. 

lUuratus  Fabricius. 

2102. 

var.  lativittis  Germar. 

2103. 

C^yptorephalm  (juadrimaculatm  Say. 

2104. 

hinominis  Newman. 

2105. 

Tuadrwp/e.r  Newman . 

2106. 

guUulatus  Olivier. 

2107. 

leucomelas  Suffrian. 

2108. 

renustus  Fabricius. 

2109. 

var.    omatus    Fabri- 
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2110. 

Cryptoce}}hala8  var.  hamatn»  Mels- 

2151. 

heimer. 

2152. 

2111. 

var.  ftimplej:  Halde- 

2153. 

nmn. 

2154. 

2112. 

inserius  Haldeman. 

2155. 

2113. 

calidm  Suffrian. 

2156. 

2114. 

albicans  Ualdenmn. 

2157. 

2115. 

gihbicoUis     H  a  1  d  e- 

man. 

2158. 

2110. 

trivitiaius  Olivier. 

2159. 

2117. 

mutabilis     Melshei- 

2160. 

mer. 

2161. 

2118. 

var.   dvtpersus   Hal- 

2162. 

deman. 

2163. 

2119. 

f/adius  Suffrian. 

2164. 

2120. 

schrdbermi  Suffrian. 

2165. 

2121. 

striaiuhis  Le  Conte. 

2166. 

2122. 

(iritmrius  equestris  Olivier. 

2167. 

2123. 

PiicJufbrachys  ^  othontis  Say. 

2168. 

2124. 

trinotaius     Melshei- 

2169. 

mer. 

2170. 

2125. 

iniricaius  Suffrian. 

2171. 

2126. 

iridevs  Melsheimer. 

2172. 

2127. 

car  bona riu8    Le 

2173. 

Conte. 

2174. 

2128. 

Iuri4u8  Fabricius. 

2175. 

2129. 

atomarius    Melshei- 

2176. 

mer. 

2177. 

2130. 

infauslus  Haldeman. 

2178. 

2131. 

hepaiicus  Melshei- 

2179. 

mer. 

2180. 

2132. 

mbfaseiatm    Halde- 

2181. 

man. 

2182. 

2133. 

dilatatm  Suffrain. 

2183. 

2134. 

Monachus  ater  Haldeman. 

2184. 

2135. 

saponatus  Fabricius. 

2185. 

2136. 

Diachus  auralus  Fabricius. 

2186. 

2137. 

letns  Haldeman. 

2187. 

2138. 

ccUarius  Suffrian. 

2188. 

2139. 

paUidicomis  Suffrian. 

2189. 

2140. 

Triachus  atoimis  Suffrian. 

2190. 

2141. 

vacuvis  Le  Conte. 

2191. 

2142. 

Fidia  viticida  Walsh. 

2192. 

2143. 

longipes  Melsheimer. 

2193. 

2144. 

Xanthoma  10-no'<ita  Say. 

2194. 

2145. 

viUomla  Melsheimer. 

2195. 

2146. 

Myochrous  deiiticollij<  Say. 

2196. 

2147. 

(ilyptoscelh  pubescens  Fabricius. 

2197. 

2148. 

barbafa  Say. 

2198. 

2149. 

Graphops  pubescens  Melsheimer. 

2199. 

2150. 

marcamta  Crotch. 

2200. 

Graplwps  curtipennis  Melsheimer. 
Typoplwrus  viridicyaneus  Crotch. 

caneUus  Fabricius. 

var.  G-noiaia  Say. 

var.  4-notata  Say. 

var.  aterrima  Olivier. 

var.  thoracica  Mels  ci- 
mer. 
MeiachrQina  quercatum  Fabricius. 

pallidum  Say. 

laterale  Crotch. 

UcvicoUe  Crotch. 
Chrysochus  auraius  Fabricius. 
Tymnes  tricolor  Fabricius. 
Colaspis  brunnea  Fabricius. 

favosa  Say. 
Rhabdopterus  jndpes  Olivier. 
Nodonota  puncticoUis  Say. 

tristis  Olivier. 
Prasoniris  varipes  Le  Conte. 
Labidomera  cliticoUis  Kirby. 
Lejitinotarsa  decemlincatn  Say. 

juiuia  (iennar. 
Zygogramma  stituralis  Fabrictius. 
CaUigrapha  similis  Rogers. 

elegans  Olivier. 

scalaris  Le  Conte. 

phUadelphica  Linnaeus. 

var.  spire.v  Say. 

bigsbyana  Kirby. 
Plagiodera  viAdis  Melsheimer. 

seruginosa  Suffrian. 
GaMroidea  cyanea  Melsheimer. 
Lina  lapponica  Linnjeus. 

scripta  Fabricius. 
Monocesta  coryli  Say. 
Trirhabda  tomentosa  Linna?U8. 

virgata  Le  Conte. 
GaleruceUa  americana  Fabricius 

6'ViUata  Le  Conte. 

rufosanguinea  Say. 

integra  IjO  Conte. 

notuiata  Fabricius. 

notcUa  Fabricius. 

nymphiciv  Linnjeus. 

tubercuhtfi  Say. 

dscora  Say. 

xaiUhomt'l.rna  Schrank. 
Diabrotica  HB-piwctata  Fabricius. 
air ipen tits  Say. 
vUtata  Fabricius. 


»  Also  some  unrecognized  form». 
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LIST  OF  SPE( 

CIES- 

1>J01. 

Phyllobrotica  diftroidea  Fabricius. 

2252. 

23&2. 

limfpohi  Fabricius. 

2253. 

±518. 

Lujyer<Hie$  cyaneUm  Le  Conte. 

2254, 

22m. 

meraca  Say. 

2255. 

231  >5. 

Phi/llechthrtis  dorscdui  Olivier. 

2256. 

22llt>. 

geiMis  !-«  Coiite. 

2257. 

221)7. 

(Woloma  trifurcata  Foreter. 

2258. 

TXtA. 

Hleptmrida  rhois  Foreter. 

2259. 

2209. 

Parhytmychm  paradoxus    Melshei- 

2260. 

mer. 

2261. 

2210. 

Iiyi>olamp9ut  pilom  Illiger. 

2262. 

2211. 

iKdionychis  gihbitarmn  Say. 

2263. 

2212. 

Owraeim  Fabriciiis. 

2264. 

2213. 

riarwr  Illiger. 

2265. 

2214. 

fimhriata  Foreter. 

2266. 

2215. 

petaurista  Fabricius. 

2267. 

2216. 

mininta  FabriciuH. 

2268. 

2217. 

indigoptera  Le  Conte. 

2269. 

2218. 

limMig  Melabeiiner. 

2270. 

2219. 

6-maeulata  Illiger. 

2271. 

2221^. 

quercaUi  FabriciuM. 

2272. 

<>•>•>  1 

Diwnycha  i)enngylmnica  Illiger. 

2273. 

X:^'^. 

5'ViUata  Say. 

2274. 

2223. 

crenixvUU  Say. 

2275. 

2224. 

carolmiarui  Fabricius. 

2276. 

2225. 

glabrata  Fabricius. 

2277. 

2226. 

abbreriaia  Melsheimer. 

2278. 

2227. 

xcmthomelsena  Dalmaii. 

2279. 

2228. 

collata  Fabricius. 

2280. 

2229. 

SphiVToderma  opima  Le  Conte. 

2281. 

22:50. 

IlaUica  chalyben  Illiger. 

2282. 

2231. 

ignita  Illiger. 

2283. 

22:i2. 

arnama  Horn. 

2284. 

22:«. 

fttscoaniea  Melsheimer. 

2285. 

2234. 

maremgam  Horn. 

2286. 

22:i5. 

rufa  Haldeman. 

2287. 

22:i6. 

Ixidira  iris  Olivier. 

2288. 

22:i7. 

tibialis  Olivier. 

2289. 

22:58. 

I>ip}uinkica  f/icolor(Un  Horn. 

2290. 

22:i9. 

(Mhahica  copalina  Fabricius. 

2291. 

2240. 

Crepidodera  rufipes  Linnjeus. 

2292. 

2241. 

hebcines  Linnteus. 

2293. 

2242. 

atriventris  Melsheimer. 

2294. 

2243. 

Epitrix  cucumeris  Harris.    » 

2295. 

2244. 

fuscula  Crotch. 

2296. 

2245. 

parvula  Fabricius. 

224<i. 

LnjteralHca  fuscxda  Le  Conte. 

2247. 

Manlura  floridana  Crotch. 

2297. 

2248. 

Chaiocnema  subcylindrica  Le  Conte. 

2298. 

2249. 

pratensa  Le  Conte. 

2299. 

2250. 

dentiaUata  Illiger. 

2300. 

2351. 

parcepundaia  Crotch. 

2301. 

ChiHocneina  jmlicnria  Melsheimer. 
crenulata  Crotch. 
confinh  Crotch. 
ininuta  Melsheimer. 
Systerui  hudsonias  Foreter. 
frontalis  Fabricius. 
elongata  Fabricius. 
tieniata  Say. 
marginalis  Illiger. 
Glyptina  spuria  Le  Conte. 

brunnea  Horn. 
Aphthona  iiisolita  Melsheimer. 
Phyllotreta  mnuata  Steplu'us. 
tnttata  Fabricius. 
bipustulata  Fabricius. 
pirta  Say. 
Langitarsus  melanurus  Melsheimer. 
testaceus  Melsheimer. 
subrtiftis  Ije  Conte. 
turbatus  Horn. 
pygma'us  Horn. 
DiMia  Itarealis  Chevrolat. 
Psylliodes  convexior  Le  Conte. 
Microrhopala  rittaia  Fabricius, 
xerene  Newman. 
excavata  Olivier. 
cyanea  Say. 
jxyrcata  Melsheimer. 
vielsheimeri  Crotch. 
Odf/ntota  scapnlaris  Olivier. 
bicolor  Olivier. 
homi  Smith. 
dorsaliH  Thunl)erg. 
rubra  Weber. 
nervosa  Panzer. 
Charistima  ariadnc  Newman. 
Odotoma  pUcatida  Olivier. 
Sti'TiisjMi  nu'tallira  Fabricius. 
Cwssida  niyripes  Olivier. 

hirittatu  Say. 
Cojjtocycla  clavata  Fabricius. 
sigmfera  Ilerbst. 
purpuraia  Bohcman. 
bicolor  Fabricius. 
Chelymorpha  aryas  Lichtenstein. 

imuciiw.E. 


2297.  Spennophayiis  i-ohinia'  Si'honhcrr. 

2298.  Bruchus  pixorum  Linnaius. 
mi  inns  Say. 
chinensis  Linnseus. 
4-ynaculatus  Fabricius, 
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2302. 
2303. 
2304. 
2305. 
2306. 
2307. 
2308. 
2309. 
2310. 
2311. 
2312. 
2313. 
2314. 
2315. 
2316. 
2317. 
2318. 
2319. 


2320. 
2321. 
2322. 
2323. 
2324. 
2325. 
2326. 
2327. 
2328. 
2329. 
2330. 
2331. 

2:^:^2. 

2333. 
2334. 
2335. 
2336. 
2:i'^7. 
2:338. 
2339. 
2340. 
2:i41. 
2342. 
2343. 
2344. 
2345. 
2346. 
2347. 
2:«8. 
2;349. 
2350. 
2351. 


Bruchus  discoideus  Say.  2352. 

bmilncratus  Horn.  2353. 

(Tuentatus  Horn.  2354. 

nigrinus  Horn.  2355. 

cdhoscuieUaius  Horn.  2356. 

perforaius  Horn.  2357. 

didinguendm  Horn.  2358. 

fraterculus  Horn.  2359. 

obsolHus  Say.  2360. 

obtedvjt  Say.  2361. 

hUngri  Olivier.  2362. 

longiMyhis  Horn.  2363. 

musculus  Say.  2364. 

exigrms  Horn.  2365. 

seminulum  Horn.  2366. 

macroceniM  Horn.  2367. 

Zabrotes  oUUerittm  Horn.  2368. 

mhnitem  Horn.  2369. 

TENEBRIONIDM.  ^an 

Epitragxts  arundinis  Le  Conte.  2372. 

PheUopsis  obrordcUa  Kirby.  2373. 

Blaps  similis  I^atreille.  2374. 

Polypleurus  gnninatus  Solier.  2375. 

Alobates  i^ennsylvanica  DelJeer.  2376. 

Merintis  lanns  Olivier.  2377. 

HaplandrusfemarcUus  Fabricius.  2378. 

(Uer  Le  Conte.  2379. 

Sroiobate^  calcaralns  Fabricius.  2380. 

XijlopinxM  rufipeii  Say.  2381. 

8ajMrdioidff<  Olivier.  2382. 

,mesceu4i  Le  Conte.  23811 

TeneiiTU)  obsmrxm  Fa!)ricius.  2384. 

molilor  Linnanw.  2385. 

castanettH  Knoch. 

tenebrimdes  Beauvois. 

OjHilnnus  notm  Say.  2386. 

BUipdiniis  mxeslun  Melsheimer.  2387. 

intemifttus  Say.  2388. 

meUtUinis  Fabricius.  2389. 

Tribolmm  ferrugiiieum  Fabricius.  2390. 

confmnm  Duval.  2391. 

Lyphia  ficicola  Mulsant.  2392. 

DUrdus  pun<iainf<  Ije  Ct)nte.  2393. 

Echocerus  ma^riUoms  Fabricius.  2394. 

detUigcr  Cbittemien.  2395. 

Aiphitobiiis  diaper' mu*  Panze).  2396. 

Ulovia  impressa  Melsheinier.  2.397. 

imberbis  Le  Conte.  2398. 

pundulafa  U\  Conte.  2399. 

Entochia  jnrca  MelHbeiiner.  2400. 

Anicdu^  brumwus  Ziegler.  2401. 


Paratenetuspunctattut  Solier. 
fuscus  Le  Conte. 
gibhipenrm  Motachulsky . 
Pralmis  fusciUus  Le  Conte. 
Diaperis  hydni  Fabricius. 
ArrhenoplUa  bieomis  Olivier. 

viridipennis  Fabricius. 
Platydema  excavatum  Say. 

eryihrocerum  Laporte. 
ruficoUe  Laporte. 
ruficome  Sturm. 
flainpes  Fabricius. 
ellipHcum  Fabricius. 
micans  Horn. 
crenaium  Le  Conte. 
picilabrum  Melsheimer. 
subcostaium  Laporte. 
Phylethus  bifasdatus  Say. 
Palorus  ratzeburgi  Wissmann. 

subdepressus  Wollaston. 
HypophUmis  paraUelus  Melsheimer. 
catnis  Le  Conte. 
ihoradoM  McIhIi'  itiier. 
piliger  Le  Conte. 
PeiUaphyUus  paUidus  Le  Conte. 
Boletotherus  bifurcus  Fabricius. 
Boletophagtis  corticola  Say. 
Ilelops  mimm  Fabricius. 

americanm  Beauvois. 
vemiMtjLs  Say. 
xreus  Germar. 
MiTocaniha  contracta  Beauvois. 
Sirongylium  tenuicoUe  Say. 
tenninatum  Say. 

CISTELIDjE. 

AUecula  pundtUcUa  Melsheimer. 

atra  Say. 
Ilymenorus  niger  Melsheimer. 
pilomia  Melsheimer. 
obscurus  Say. 
communis  Le  Conte. 
rufipes  Le  Conte. 
Cifttela  brevia  Say. 

marginata  Ziegler. 
Isomira  txdida  Schwarz. 
sericea  Say. 
quadristricUa  Couper. 
Myrdochares  Jialdanani  Le  Conte. 
fratema  Say. 
binotata  Say. 
foveaia  I^e  Conte. 
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2402.  Chromatia  amcena  Say. 

2403.  Giptiochroa  Juiiginosa  Melsheimer. 

2404.  Androchirus  juscipes  Melsheimer. 
3405.  femorcUia  Olivier. 

LAGRIIDjE. 

2406.  Arthromacra  senea  Say. 

2-R)7.  Statira  resplendent  Melsheimer. 

2408.  Qagalirui  Melsheimer. 

MONOMMID.E. 

2409.  Hyporhagug  punctulatiui  Thomson. 

MELANDRYID.E. 

2410.  Teiraioma  truncanim  Le  Conte. 

2411.  tesseUaia  Melsheimer. 

2412.  Pineaiis  humercUis  Kirby. 

2413.  Penthe  obliquaUi  Fabricius. 

2414.  pimelia  Fabricius. 

2415.  Sijnrhroa  punctata  Newman. 

2416.  EuMrophus  hicolor  Fabricius. 

2417.  repandtiif  Horn. 

2418.  tomentosiui  Say. 

2419.  Holostraphiis  UfasdatuH  Say. 

2420.  OrcJie^ia  castanea  Melsheimer. 

2421.  ffracUis  Melsheimer. 

2422.  IlaUomenwf  scapularh  Melsheimer. 

2423.  dehilis  Le  Conte. 

2424.  MifTfjscapha  claticcnus  Le  Conte. 

2425.  Melandrya  ntriata  Say. 
242B.  C^irehara  Umgula  Le  Conte. 
2427.  SpUctxiH  4-pusttUoms  Melsheimer. 
242H.  Enehode^  sericea  Haldeman. 

2429.  MyMajcia  simulator  Newnian. 

2430.  Hijpultm  lUuratus  Le  Conte. 

2431.  concolor  Le  Conte. 

2432.  vaudimeri  Mulsant. 
24.33.  S^frnphora  flavieoUifi  Haldeman. 

2434.  rugosa  Haldeman. 

2435.  Anisoxya  glaucula  Lc  C^onte. 

2436.  Scraptia  sericea  Melsheimer. 

2437.  AUopoda  lutea  Haldeman. 

2438.  Canifa  plagiata  Melsheimer. 
24:^.  pusiUa  Haldeman. 

2440.  paUipes  Melsheimer. 

2441.  Xoihus  rarians  I^  Conte. 

2442.  Myderug  scaber  Haldeman. 

PYTIIID.E. 

244^1  Boros  unicolor  Say. 
2444.  Pytho  americanuif  Kirby. 


2445.  Salpingus  tirescens  Le  Conte. 

2446.  Rhinosimus  viridiseneus  Randall. 

CEDEMERIDM. 

2A^1.  Microtonuft  sericans  Le  Conte. 

2448.  NoAxrdes  melanura  Linnaeus. 

2449.  OxaciB  thoracica  Fabricius. 

2450.  txniaia  Le  Conte. 

2451.  Probosca  plewalis  Le  Conte. 
2462.  Asclera  ruficoUis  Say. 

2453.  puncticollis  Say. 


MORDELLIDM 

2454. 

Peniaria  trifasciaia  Melsheimer. 

2455. 

Anaspisflavipennis  Haldeman. 

2456. 

rufa  Say. 

2457. 

Tomoxia  Uneellu  Le  Conte. 

2458. 

inclusa  Le  Conte. 

2459. 

MordeUa  ineLma  Germar. 

2460. 

Scutellaria  Fabricius. 

2461. 

irrorata  Le  Conte. 

2462. 

8-puncJata  Fabricius. 

2463. 

marginata  Melsheimer. 

2464. 

lunulata  Helmuth. 

2465. 

var.  obliqua  Le  Conte. 

2466. 

serval  Say. 

2467. 

oculata  Say. 

2468. 

triloba  Say. 

2469. 

undulala  Melsheimer. 

2470. 

fascifera  Le  Conte. 

2471. 

discoidea  Melsheimer. 

2472. 

MordeUistena  birindeUa  J^  Conte. 

2473. 

arida  Le  Conte. 

2474. 

lutea  Melsheimer. 

2475. 

trifasciata  Say. 

2476. 

lepidtUa  l^e  Conte. 

2477. 

limbalis  Melsheimer 

2478. 

biplagiata  Helmuth. 

2479. 

vapida  Le  Conte. 

2480. 

decor ella  Le  Conte. 

2481. 

fulvicollis    M  e  1  s  h  e  i  - 

mer. 

2482. 

omata  Melsheimer. 

2483. 

miiiiaris  Le  Conte. 

2484. 

scapularis  Say. 

2485. 

comata  Le  (/onte. 

2486. 

var.  cer  vicali H   Le 

Conte. 

2487. 

var.    picicomin     L  e 

Conte. 

2488. 

arnica  Le  C/onte. 
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2489.  Mordellutena  asjyersa  Melsheimer. 

2490.  picilnhris  Helmuth. 

2491.  infnna  I^  (^onte. 

2492.  andrew  Ia»  Conie, 

2493.  grammira  Le  Conte. 

2494.  ancUla  Le  Conte. 

2495.  varianH  Le  Conte. 

2496.  riMtU/ita  Le  Conte. 

2497.  semiuftta  Le  Conte. 

2498.  impcUiena  Le  Conte. 

2499.  nigrivaiui  Melnheimer. 

2500.  Tuficeps  Le  Conte. 

2501.  piisttilaia  Melsheimer. 

2502.  convicta  Le  Conte. 

2503.  fttscipennis     Melshei- 

mer. 

2504.  morula  Le  Conte. 

2505.  amhusta  \jd  Conte. 

2506.  unicolor  Le  Conte. 

2507.  margijialis  Say. 

2508.  pubescent  Fabricius. 

2509.  var.  lejjorina  Le  Conte. 

25 1 0.  var.  hebraica  Le  Conte. 

2511.  6i^/wa<a  Melsheimer. 

2512.  liturata  Melsheimer. 

2513.  fuscata  Melsheimer. 

2514.  miurella  Helmuth. 

2515.  attenuata  Say. 

2516.  discolor  Melsheimer. 

ANTJIICID.E. 

2517.  Stereop<UpuM  meUgi  Lafert^. 

2518.  Vvrjyhyra  terminalis  Say. 

2519.  Uibiaia  Say. 

2520.  Ingubris  Say. 

2521.  .       collaris  Say. 

2522.  Xylophilus  mchlieimcri  Le  Conte. 

2523.  bamlli^  U  (\>nte. 

2524.  nebidomit  Le  (^onte. 

2525.  fmciatiLs  Melsheimer. 

2526.  mdtjaHciatus  Le  Conte. 

2527.  notatus  Le  Conte. 

2528.  picms  Le  Conte. 

2529.  brnnnipennia  Le  Conte. 

2530.  impresHiiJi  Le  Conte. 

2531.  Macratria  confttm  Ix?  C^onte. 

2532.  murifHt  Fabricius. 

2533.  Xolo.rnii  anrbora  Hentz. 

2534.  montHlon  Fabricius. 
25*^5.  hicdhn'  Say. 

2536.  MenjiioUirmx  candiddH  I^e  Conte. 

2537.  Tomodenift  coji^trictus  Say. 


2538.  Anthicm  sturmii  Lafert^. 

2539.  mi/rmecoides  Hamilton. 

2540.  cinctm  Say. 

2541.  floTcdu  Linnaeus. 

2542.  vicinus  Lafert^. 

2543.  confustis  Le  Conte. 

2544.  scabriceps  Le  Conte. 

2545.  cervinus  Lafert^. 

2546.  laUbram  Le  Conte. 

2547.  spretus  Le  Conte. 

2548.  pubescem  Le  Conte. 

2549.  fulHpes  Lafert6. 

2550.  haldeinani  Le  Conte, 

PYROCHROID.E. 

2551.  hchalia  coHtaUi  Le  Conte. 

2552.  I^prochroa  flnMlata  Fabricius. 

2553.  femoralw  Le  Conte. 

2554.  Dendroides  canadetufis  Latreille. 

MELOIDjE. 

2555.  Meloe  ang^i^HcoUis  Say. 

2556.  amerwanus  Leach. 

2557.  moereris  Le  Conte. 

2558.  TVicrania  miiguinipennia  Say. 

2559.  Nemognatha  nemorensia  Hentz. 

2560.  cribraria  IjG  Conte. 

2561.  Zoniii^bilirwata  ^a.y. 

2562.  Ilomia  minuiipenrm  Riley. 

2563.  Macrobasis  unicolor  Kirby. 

2564.  EpimtUa  pennsylvanica  De  Geer, 

2565.  cinerea  Forster. 

2566.  triUcUa  Fabricius. 

2567.  lemniscaia  Fabricius. 

2568.  strigom  Schrmherr. 

2569.  trichrm  Pallas. 

2570.  Pgrota  germari  Haldenum. 

2571.  limbalis  Le  Conte. 

2572.  Pumphopvea  xnea  Say. 

lUflPIPHORIDM 

2573.  PcU'cotoma  flanpes  Melsheimer. 

2574.  lihipijjhorus  pectinatm  Fabricius. 

2575.  cruentuH  (lermar. 

2576.  limbatus  Fabrit^ius. 

2577.  Myoditea  fasciatns  Say. 

2578.  var.  stylojndes  Newman. 

STYLOPIDJ!:, 

2579.  Xcnos  jK'ckii  Kirby. 
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HiiisoMA  ceridj:, 

2580.  Bhinomarer  pilosus  Le  Conte. 

2581.  elongatus  Le  Conte. 

RHYNCHITID.E, 

2582.  Aul€tes  casmndrse  Ije  Conte. 

2583.  Euffnamptus  angtistdtvs  Herljst. 
^84.  coUaris  Fabricius. 

2585.  RhynchiUs  hirtm  Fabriciup. 

2586.  3cnexu<i  Boheman. 

2587.  ivratus  Say. 

2588.  Pterocolus  ovatw*  Fabricius. 

ATTELABIDJi:. 

2589.  AUelabxiB  analis  Illiger. 

2590.  ni^pes  Le  Conte. 

2591 .  bip%i8txdatm  Fabricius. 

OTIORHYNCHID.E. 

2592.  EpicscruH  imbricaitis  Say. 

2593.  Hormorus  undulatns  Uhler. 

2594.  PanscopuserinaceusSsLy. 

2595.  Phyxeiis  Hgidus  Say. 

2596.  Otiorhynchus  ovatus  Linnaeus. 

2597.  mlcaius  Fabricius. 

2598.  Cercopeus  dirysorhcem  Say. 

2599.  Tanymtcus  confertus  Gyllenbal. 

2600.  P<nuU!eteiu9  hilarisUerhat, 

2601.  Brachiffttylus  acuhis  Say. 

2602.  Aramigxis  fxdleri  Horn. 

2603.  Aphrastus  tamiaius  Gyllenhal. 

CURCULIONID^, 

2604.  Sitmie^  ftawscens  Marsham. 

2605.  hmpidulus  Germar. 

2606.  Ithycenis  noreboracemis  Forster. 

2607.  Apion  impedilum  Fall. 

2608.  impnnciiMriatnm  Smith. 

2609.  coraeeMujn  Fall. 

2610.  atripea  Smith. 

2611.  finitimxtm  Fall. 

2612.  nielanarium  Gerstacker. 

2613.  robmtum  Smith. 

2614.  minnium  Smith. 

2615.  penrmflvanicum  Boheman. 

2616.  permintUum  Smith. 

2617.  rerhimm  Fall. 

2618.  coxak  Fall. 

2619.  tenuirosirum  Smith. 

2620.  uneipenne  Smith. 
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2621. 

Apion  ptitmele  Smith. 

2622. 

nnlshii  Smith. 

2()23. 

perforiroUe  Fall. 

2624. 

norelltim  Fall. 

2625. 

turhitlenium  Smitli. 

2626. 

g^risfnnn  Smith. 

2627. 

porcatum  Boheman. 

2628. 

rostrum  Say. 

2629. 

nigrum  Herl)St. 

2630. 

scgiiipes  Say. 

2631. 

rentricosum  Le  Contt*. 

2632. 

deroloratnm  Fall. 

26:^3. 

emaciipes  Fall. 

2634. 

carinnhun  Smith. 

2635. 

parailehwi  Smith. 

2636. 

ptiritanvm  Fall. 

2637. 

herctilwmm  Smith. 

2638. 

Podnpion  gallicoUt  Riley. 

2639. 

Phytonomus  comptus  Say. 

2640. 

punctaixLs  Schimherr. 

2641. 

Listronotuft  tuberosus  Le  Conte. 

2642. 

caUosm  Le  Conte. 

2643. 

in^qtialipennis     B  o  h  e  - 

man. 

2644. 

randatus  Say. 

2645. 

appendictilatus     B  o  h  e  - 

man. 

2646. 

mdrirostris  Le  Conte. 

2647. 

latimnUus  Boheman. 

2648. 

Macrops  minium  Boheman. 

2649. 

f^parms  Say. 

2650. 

por  re  litis  Say. 

2651. 

Pissodes  Mrobi  Peck. 

2652. 

Pachylobim  pidrortis  Germar. 

2653. 

Hylvfdus  pales  Herbst. 

2^54. 

Endodnms  mannerheimii  Boheman 

2655. 

Lixiis  terminal  in  Le  Conte. 

2656. 

redns  Ix*  Conte. 

2657. 

ronrarus  Say. 

2658. 

mtfsculus  Say. 

2659. 

scrobicollis  Boheman. 

2660. 

Sylvius  Boheman. 

2661. 

juelichi  Casey. 

2662. 

Dorytomiis  hrevicollis  Le  Conte. 

2663. 

Pachnjthom's  amxenus  Say. 

2664. 

Smicronyx  s(pinlidus  Ca^ey. 

2665. 

tesselatus  Dietz. 

2666. 

lanyuidnlus  Dietz. 

2667. 

atratus  Dietz. 

2(m8. 

congest  iu<  Ca*<ey. 

2669. 

sritlptirolliH  C^awey. 

2670. 
3 

apion  ides  C 'a'^ey . 
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2671. 

Smicronyx  nebvloms  Dietz. 

2722. 

ArUhonomus  nubilm  Le  Conte. 

2672. 

maculatus  Dietz. 

2723. 

elongatus  Jje  Conte. 

2673. 

comiculatus  Fabricius. 

2724. 

Pseudanthonomua  crata^gi  Walsh. 

2674. 

lanuginosus  Dietz. 

2725. 

incipiem  Dietz. 

2675. 

sparms  Casey. 

2726. 

seritneUmui  Diorz. 

2676. 

Promecotarmis  gibbirostrw  ('aaey. 

2727. 

hngtUm  Diet/.. 

2677. 

PhyUotrox  Jerrugineus  Le  Conte. 

2728. 

rufulus  Dii  tz. 

2678. 

Brachyhamus  electm  Germar. 

2729. 

Xanthus  pygnueus  Dietz. 

2679. 

Onychylis  nigrirofiris  Boheman. 

2730. 

Ixliputanus  Dietz. 

2680. 

Endalus  limatultis  Gyllenhal. 

2731. 

Elleschus  ephippiatus  Say. 

2681. 

cribricoUis  Le  Conte. 

2732. 

Acalyptus  carpini  Herbet. 

2682. 

ovalis  Le  Conte. 

2733. 

Orchestes  solids  Linnaeus. 

2683. 

Tanygphyrus  lemnx  Fabricius. 

2734. 

niger  Horn. 

2684. 

Anchodemm  angustus  Le  Conte. 

2735. 

paUidicarnis  Say. 

2685. 

Li89orhoptti8  simplex  Say. 

2736. 

bettdeti  Horn. 

2686. 

apieidatus  Gyllenhal. 

2737. 

I\imu)menis  calceaius  Say. 

2687. 

Bagous^  mammiUaius  Say. 

2738. 

Fiazorhimis  scutellaris  Say. 

2688. 

magister  Le  Conte. 

2739. 

])ictus  Le  Conte. 

2689. 

tranm^ersus  Le  Conte. 

2740. 

Thysanocnemis  helvolus  Le  Conte. 

2690. 

bituberosus  Le  Conte. 

2741. 

fraxini  Le  Conte. 

2691. 

OtidocephaliLs  mynnex  Ilerbst. 

2742. 

Plocetes  ulmi  Le  Conte. 

2692. 

cheirolaiii  Horn. 

2743. 

Gymnetron  teter  Fabricius.  - 

2693. 

liei'icol/is  Horn. 

2744. 

Mianis  hispidulus  Le  Conte. 

2694. 

HcrobtcollU  Boheman. 

2745. 

Ltcmosacciis  plagiatus  Fabricius. 

2695. 

MagdalU  perforata  Horn. 

2746. 

Conotrachelus  juglandis  Le  Conte. 

2696. 

olyra  Herbst. 

2747. 

aUncinctus  Le  Conte. 

2697. 

hispoides  Le  Conte. 

2748. 

nenuphar  Herbst. 

2698. 

pandura  Say. 

2749. 

senicidus  Le  Conte. 

2699. 

pallida  Say. 

2750. 

affinis  Boheman. 

2700. 

Tachypteruit  quadrigibbus  Say. 

2751. 

elegans  Say. 

2701. 

ArUhonomm  rubidm  Le  Conte. 

2752. 

cratmgi  Walsh. 

2702. 

gularis  Le  Conte. 

2753. 

naso  Le  Conte. 

2703. 

,  tirgo  Dietz. 

2754. 

posticatus  Boheman. 

2704. 

sycophanta  Walsh. 

2755. 

geminatxis  Le  Conte. 

2705. 

mturalis  Le  Conte. 

2756. 

cribricoUis  Say. 

2706. 

cortmhis  Le  Conte. 

2757. 

tnberostis  Le  Conte. 

2707. 

subguUaluB  Dietz. 

2758. 

anaglypticus  Say. 

2708. 

signatus  Say. 

2759. 

fissunguis  Le  Conte. 

2709. 

consimUisi  Dietz. 

2760. 

erinaceus  Le  Conte. 

2710. 

mtiscultis  Say. 

2761. 

hispidus  Le  Conte. 

2711. 

sulcifrom  Le  Conte. 

2762. 

RhyssemaixLS  lineaticoUis  Say. 

2712. 

iniersiitialis  Dietz. 

2763. 

icqiudix  Horn. 

2713. 

nigrinus  Boheman. 

2764. 

ChalcodermtM  coUaris  Horn. 

2714. 

sc^Uellatus  (iyllenhal. 

2765. 

Microhyus  setlger  Le  Conte. 

2715. 

juniperinus  Sanborn. 

2766. 

Acamptus  rigidus  Le  Conte. 

2716. 

orchestoides  Dietz. 

2767. 

Acalles  carlnatm  l^  Conte. 

2717. 

disjunctxis  Le  Conte. 

2768. 

sordidnn  Ix*  Conte. 

2718. 

subfa>riatus  Le  Conte. 

2769. 

clar'atm  Say. 

2719. 

rohif<tulu8  Le  Conte. 

2770. 

pecioralis  Le  Conte. 

2720. 

molecidm  Casey. 

2771. 

crassulus  Le  Conte. 

2721. 

ungnlarh  Le  Conte.           2772. 
» Two  undetermined  h 

Tyloderma  foreolaium  Say. 

pecies. 
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2773.  Tuloderma  fraguritv  Riley. 

2774.  ivren.n  Say. 

2775.  Phyrdeittis  undatn.^  Le  Conte. 

2776.  Crifplorhi/nchui*  parochvs  Herbet. 

2777.  hisif/rtatu^  Say. 

2778.  fuscattis  Le  Conte. 

2779.  obtnUus  Herbst. 

2780.  faUnx  Le  Conte. 

2781.  minutissimus    Le 

Conte. 

2782.  tristris  Le  Conte. 
278:j.                               ferratwi  Say. 

2784.  Piazuntit  ocidattis  Say. 

2785.  Cf>plurug  biiwtatiLs  Le  Conte. 

2786.  nanulus  Le  Conte. 

2787.  lcmffuln$  Le  Conte. 

2788.  querent  Say. 

2789.  miniUus  Le  Conte. 

2790.  Acoptus  suturalig  Lc  Conte. 

2791.  Tachyganus  lecontei  Gyllenhal. 

2792.  tardipes  Le  Conte. 

2793.  Mononychns  vulpectdux  FabriciutJ. 

2794.  Oraponius  insrqualv!  Say. 

2795.  AcanthoscelU  ntrttis  Say. 

2796.  acephalui*  Say. 

2797.  tachygonoides  Dietz. 

2798.  AuleiUes  neMosus  Le  Conte. 

2799.  a»per  Le  Conte. 

2800.  Felenosomus  criMatm  Dietz. 

2801 .  Acailodes  reritricomis  Le  Conte. 

2802.  C^viorhynchus  rapir  Cryllenhal. 

2803.  sufcipennw  Le  Conte. 

2804.  pmio  Le  Conte. 

2805.  atriculutt  Dietz. 

2806.  anlhanomoides  Dietz. 

2807.  squamatus  Le  Conte. 

2808.  siaxlus  Dietz. 

2809.  eryihropm  Dietz. 

2810.  septentrionalis     Gyl- 

lenhal. 

2811.  paberulus  Le  Conte. 

2812.  zimmemianni      Gyl- 

lenhal. 

2813.  CodogasUr  zimmermanni  Gyllenhal. 

2814.  Perigaster  cretura  ilerbst. 

2815.  Pelmomus  sulcicoUia  Fabricius. 

2816.  Rhinancus  pericarpiuslAanssus. 

2817.  pyrrhopiu*  Le  Conte. 

2818.  longuluH  Le  Conte. 

2819.  Bans  umbUicata  Le  Conte. 

2820.  tumescent  Le  Conte. 

2821.  sitbipnea  Le  Conte. 


2822.  Barift  dolosa  Casey. 

2823.  confinis  Le  Conte. 

2824.  discipula  Casey. 

2825.  Plrttiobaris  T-signum  Boheman. 

2826.  disjuncta  Casey. 

2827.  Olyplolmris  nigicoUh  J^e  Conte. 

2828.  (hiychoharia  peetoroaa  Le  Conte. 

2829.  Madarellus  undiUatug  Say. 

2830.  J  M/o6am  ptm//a  Le  Conte. 

2831.  scolopcw  Say. 

2832.  Ampeloglypter  aier  I^  Conte. 

2833.  longipenuis  Casey. 

2834.  Demnoglyptus  crenatus  Le  Conte. 

2835.  Pmeudoharis  pedoralis  Ije  Conte. 

2836.  mgrina  Say. 

2837.  Trichobarh  trinotata  Say. 

2838.  Centrinus  pirumniis  Herbst. 

2839.  albotedus  Casey. 

2840.  perscilluH  (Jyllenlial. 

2841.  clarescens  Casey. 

2842.  perscitus  Herbst. 

2843.  penkellus  Herbst. 

2844.  scuteUum-album  Say. 

2845.  Centrinapus  aUemaius  Casey. 

2846.  Nicenirus  lineicollis  Boheman. 

2847.  Limnobaris  bracata  Casey. 

2848.  limbifer  Casey. 

2849.  grisea  Le  Conte. 

2850.  confum  Boheman. 

2851.  confinis  Le  Conte. 

2852.  concurrem  Casey. 

2853.  calm  Le  Conte. 

2854.  Ollgolochus  convexxis  Le  Conte. 

2855.  Idiostethm  tubulatus  Say. 

2856.  St€thobari»  corpuierUa  Le  Conte. 

2857.  oxcUa  Le  Conte. 

2858.  Zaglyptus  striatus  Le  Conte. 

2859.  mlcaius  Le  Conte. 

2860.  Ooinorphidius  LTvicoUis  Le  Conte. 

2861.  Barinus  cribricoUis  Le  Conte. 

2862.  curticoUis  Casey. 

2863.  Barilepton  filifortne  Le  Conte. 

2864.  Plocamus  hispidulus  Le  Conte. 

2865.  Balaninus  caryairypes  Boheman. 

2866.  quercus  Horn. 

2867.  unifonnis  Le  Conte. 

2868.  7}micus  Say. 

2869.  rectus  Say. 


BREXTIIIIKE. 

2870.  Eiijjsalis  iniiinUi  Drury. 
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CALAXDRIIKE. 

2871.  Rhodohivntm  13-punrtatm  Illiger. 

2872.  SphenophoniM  ochrens  Le  Cont-e. 

2873.  imrqualiji  Say. 

2874.  iiertbmx  Olivier. 

2875.  cariosu^  Olivier. 

2876.  srulptUh  Uhler. 

2877.  zeic  Walsh. 

2878.  meUinocephalus  Fabri- 

cius. 

2879.  placidnn  Say. 

2880.  yx/n'M/M/f  (fyllenhal. 

2881.  (jermari  Horn. 

2882.  Calamlm  oryzir  I-innaeiLs. 

2883.  fjnniaria  ]JnnH.'U8. 

2884.  DryophlhoruH  rorticalvt  Say. 
2H85.  Jlimatium  ermnn  I>e  CVmte. 

2886.  conicam  Le  C'onte. 

2887.  (hsMonti^  impremfronH  Bohenian. 

2888.  Stenoiniwus  jkUiidug  Boheman. 

2889.  Phl(wpha^us  apiotndes  Horn. 

2890.  minor  Horn. 

2891.  Woliw<ionia  quercicoUi  Bohenian. 

2892.  Amaurorh'mu^  nitens  Horn. 

2893.  Pentarthrhuis  parncollw  Casey. 

2894.  Jfcjarthrum  ulkei  Horn. 

2895.  Rhyncolns  oregotieiwiM  Horn. 

2896.  Stetio»ceiij*  brevifi  Boheman. 

SCOLVTID.E. 

2897.  Si'olytiLH  qiMdrispinomis  Say. 

2898.  innticun  Say. 

2899.  niffulosiis  Ratzeburjif. 

2900.  Chranu'Kiis  k'orix  Ix;  Conte. 
2W1.  rhhvotribnn  limhiaris  Harris. 

2902.  frotifalia  Fabricius. 

2903.  Hyk^'nuDi  fdiicialm  ^Ai  Conte. 

2904.  anileoUus  Say. 

2905.  opacaJua  Ix?  Conte. 

2906.  (Mmmaa  Mtrlgicollis  Ije  (/onte. 

2907.  PhUromnus  derUatuK  Say. 

21K)8.  Carphobonin  bi/nrcms  Zininiermann. 

2909.  DendroctonnJi  terebrans  Olivier. 

2910.  frontalis    Zimmer- 

mann. 

2911.  Jly tastes  porcul us  Fjr\ch»on. 

2912.  cavernosus  Zimmennann. 

2913.  tennis  Zininiermann. 
2^)14.  Hylnrgops  pinifer  Fitch. 
2915.  (^ryf}tnr(jns  aintairns  Schwarz. 


2916.  Cryphalus  riffidus  lie  Conte. 

2917.  Coccotrypes  dartyliperda  Fabricius. 

2918.  IIyjK>thenemu8  erndUns  West  wood. 

2919.  dissiniilis   Ziimner- 

niann. 

2920.  PUyophilwrus  m  inutissimns  7A  m  mer- 

mann. 

2921.  piUlus  Zimmerinaun. 

2922.  pulicarius    Z  i  nn  m  e  r- 

mann. 

2923.  puberulus  Le  Conte. 

2924.  annectens  Lt»  Conte. 

2925.  conMmilis  Le  Conte. 

2926.  hviiceps  Le  Conte. 

2927.  Pityogenes  pUiyiatns  I>e  C/onte. 

2928.  Xylocleptes  deripiens  \j^  Conte. 

2929.  TomicHs  calligraphus  (xermar. 

2930.  cacogrnphus  I>e  Conte. 

2931.  pini  Say. 

2932.  amlsus  YAchhofl. 

2933.  cnUUus  Eichhoff. 

2934.  Dryoaptes  granicoUis  Le  Conte. 

2935.  Micracis  mturalis  Ije  Conte. 

2936.  opacicollis  Le  Conte. 

2937.  mdis  I^e  Conte. 

2938.  Thysanoi'S  firnbricomis  Le  Conte. 

2939.  (inathotrichus  materiarius  Fitch. 

2940.  asjMrruhis  Le  Conte. 

2941.  Xyleborus  tachygraphus  Zimmer- 

mann. 

2942.  dispar  Fabricius. 

icelms  Eichhoff,  female. 
biographus    L  e    Conte, 
male. 
(fuscatus  Eichhoff,  female. 
planiivUis  Zimmennann, 
male. 
jmbescens  Zimmennann, 

2945  .      ^^^"a^^- 

re/ j«f /coW»«  Zim  mennann , 

male. 

2946.  xylograpJms  Say. 

2947.  Xyloterus  srabricoUis  Le  Conte. 

2948.  jyolitus  Say. 

2949.  (hrthylns   punctatissimus    Zimmer- 

mann. 

2950.  Monarthrnm  fasciatum  Say. 

2951.  malt  Fitch. 

2952.  PlatypiLs  jiaricomis  Fabricius. 

2953.  quadridentaius  Olivier. 
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AXTIIRIBID.E.  2964. 

2965. 

2954.  Eiiry mycirr  fasckitus  OWxier,  2966. 

2955.  Trftpiderfs^  hhnan^aitts  Olivier.  2967. 

2956.  rectm  Le  Conte.  2968. 
2^J57.  Hormiscus  saiiator  \.e  Conte.  2969. 

2958.  TojroiropU  pusiUfis  Le  Conte.  2970. 

2959.  fasciaius  he  Conte.  2971. 

2960.  Eu9phyrus  tpahhn  Le  Conte.  2972. 

2961.  Piezoconfntis  dispar  Gyllenhal.  2973. 

2962.  m(estus  Le  Conte.  2974. 

2963.  mixius  he  Conte.  2975. 


Anthrihui*  vornutujt  Say. 
Cralorparis  luruitiis  Fabricius. 

lugubris  Olivier. 
Brat'hylarms  altemcdu*  Say. 
HmbattLs  Say. 
tomenlosus  Say. 
rariegatus  Say. 
Anthribulus  rotundatus  he  Conte. 
Choragua  ziminermanni  Jje  Conte. 
myi  he  Conte. 
nitens  he  Conte. 
Euxenus  pundatus  he  Conte. 


ECOLOGICAL  NOTES. 


CICINDELID^. 

Tetracha  rirginica,  not  common;  single 
specimens  have  been  found  at  various 
places. 

CicindeUi  rugifrons,  on  the  hills  near  Ben- 
ninge  Station,  not  rare  many  years  ago, 
but  not  found  again;  sexgutiata^  com- 
mon in  the  woods  in  early  spring;  pur- 
jmrea,  rare;  wdgaris  and  repanday  com- 
mon everywhere  on  open  sandy  places, 
e*»pecially  near  water;  hirtirollis  and 
vytrginaia,  on  sand  banks  of  the  lower 
Potomac,  where  the  water  b^ins  to  be 
brackb?h;  pundidatay  our  commonest 
species,  abumlant  in  the  streets  and 
attracted  by  electric  lights;  rufiverdrw, 
not  rare  in  the  fall,  across  the  Free 
Bridge,  also  found  at  Bladensburg 

CARABlDiE. 

Omophron  Inlnatum^  hitherto  only  found 
at  electric  lights  in  JunCy  americanum, 
common  along  the  Potomac  and  East- 
em  Branch. 

(hfchrus  8tmo8lomu8f  in  woods  at  various 
places  during  the  whole  year;  elevatus, 
Mke  stenosiiomuSj  not  common;  unicolory 
across  the  Free  Bridge,  not  rare  in 
former  years;  ridum^  found  only  once 
near  Chain  Bridge. 

C(irahfi8.  All  species  are  found  in  woods 
at  various  places;  limhaiua,  very  com- 
mon; iryirmnny  rather  rare. 

Odomma.  All  species  are  extremely 
abundant  at  electric  lights,  but  not 
commonly  found  elsewhere. 


Elaphru*  riparius  and  ruscariitSy  on  mud 
banks  along  streams. 

Noiiophilus.  The  species  are  common  in 
dry  woods  under  old  leaves. 

Nebria  pallipes^  common  along  water 
courses. 

Panmachm  depresmSj  rather  common 
under  stones  and  logs  in  dry  places; 
mbbtvisj  the  sanje,  but  rare. 

Scarites  suUerrnneus,  very  common  every- 
where under  stones  in  the  ground. 

Dyschirius  ghhuloswi,  common  under 
leaves  in  rather  wet  places;  hieniorrhoid- 
alisy  near  pools  of  stagnant  water; 
uphiericolliSf  along  the  Potomac;  pumilns 
and  pilo8uSy  the  same. 

Ciivina  pundigera,  only  a  few  specimens 
were  found  at  electric  lights;  planicollis, 
rare;  all  the  other  species  are  common 
along  the  Potoma<' and  Eastern  Branch, 
under  stones  in  moist  places. 

Aspidoglosm  suUmgulata,  along  the  Poto- 
mac, not  commcm,  but  more  abundantly 
found  at  electric  lights. 

SchizogenhiSy  abundant  along  streams. 

Ardistomu  obliqiuitny  not  common,  on  the 
Eastern  Branch,  near  Bennings;  viridWy 
very  abundant  along  the  Potomac. 

Panaganis  famatuSy  on  grassy  hills  under 
fiat  stones,  not  uncommon  at  electric 
lights. 

Bembidium  punrUUostriatum.  This  and  all 
the  other  sj)ecie,s  occur  along  the  water 
courses,  especially  on  sandy  and  j^bbly 
places. 

Anillus  fortky  our  only  blind  Carabid, 
found  under  tlet^ply  interre<l  stones. 
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Tttc/iffit.  All  t  ho  species  otreur  abumlantl y 
along  streams,  except  nanus  SLudflavl- 
cauda,  which  are  common  under  bark 
of  decaying  logs. 

Pericompm-8  ephippiahis  along  the  shore 
of  the  Potomac. 

PairohuA  longicanm^  common  with  Nebrin 
]xillipe.H. 

Myas  corachiuj*,  two  specimens  found  some 
years  ago  in  the  woods  near  Mount 
Pleasant. 

Pterostichus.  The  species  are  more  or  less 
common  in  the  w^oods.  Among  the 
less  common  species  are  ehenns,  diligtm- 
rftw, rotandatuSy  approjimntuHj and  <;ran> 
of  which  only  two  specimens  were 
found. 

ErarihmSy  like  Pterostichus,  rather  rare. 

Amara^  found  more  or  less  common 
everywhere,  in  woods,  on  hills,  along 
streams,  etc. ;  only  n-affsixpiyta  and  m- 
preolata  are  less  frequent. 

Loxandruj*,  common  on  swampy  i)laces 
across  the  Free  Bridge. 

Diplochila  Uitkollu^  not  very  common 
along  the  river. 

DicaiuA,  not  rare  under  stones  and  logs. 

Badister  notaJus  and  rejic.nu^  common  in 
moist  places  under  old  leaves  ;//ffr/;)<v, 
very  rare;  pulcheUnn  and  manUatufi 
found  only  at  electric  lights;  only  two 
sj^ecimens  of  the  latter  have  been 
found.  s 

CahtlhuHy  very  common  everywhere. 

Platynus  raudalus,  very  rare  in  moist 
places  in  spring;  puilvornh^  only  one 
specimen  found  at  electric  light;  nlnu- 
ntnSf  not  rare  under  loose  bark  of  trees; 
the  others  are  all  more  or  loss  common 
under  old  rubbish  along  the  streams. 

Olisthopus  par  mat  us,  common;  micans, 
rare. 

Pcrigona,  both  species  found  once  gre- 
gariously in  moist  places. 

Atranua  puhei<cen.%  very  common  under 
old  leaves  in  moist  grounds. 

Le})totrachelHS  domnltfij  not  common. 

U(u<nonia  pe7nifftflranica,  extremely  com- 
mon; Indovicuma,  apparently  not  rare 
in  swamps  near  Eastern  Branch. 

Oaleritajaniifi,  very  corninon,  bicolvTj  less 
common. 


Thafpius  dorxafiM,  a  single  six»t*iixit?n    at 

electric  light. 
Tetratjonodemn fa«('iains,  common   on   %\Ty 

sand  banks  along  streams. 
N^motarmtf  efeganx,  very  rare;  oiu'i*  foiinti 

at  High  Island. 
Ijebia,  more  or  less  common  on  fl<>"wers, 

under  stone**,  chips,  an<l   ol<i    leaves; 

marginicoUiH^    pfeuritica,    fiincatft^     and 

abdominalh,  rather  rare. 
Cnplodern  aerata,  c^ommon  on  stumps  and 

logs. 
Drojuiiis  picenSy  under  bark,  common. 
Apristns  }tnJ}mlcatus,   common    on     sand 

banks  near  the  river;  cordtcollitt,   one 

specimen. 
HIechrns  pimo^    amongst    the    roots    o( 
^  grasses  in  dry  meadows. 
Metableius  awericanust,  near  the  District 

in  Maryland. 
Plorhionns    timidui^j    rare,    l)eaten    from 

tre(»s. 
P'nmcodera  UmfniUi,  common;  platycoUi^, 

rather  rare. 
Ufinindis  pilona  and  neglecta,  very  com- 
mon, under  stones  in  dry   localities; 

americanay  less  common;  eleganJiy  very 

rare. 
ApencH  Uicidida,    not  common;    sinuataj 

more  frequent. 
I lellnomarpha  Mcolor  a,nd  TtigrijH'nnis^  lx)th 

rare. 
Brachf/mis.     .\  11  species  of  this  genus  are 

more  or  less  common,  and  their  six^-ific 

value  is  by  no  means  established. 
ndimlns  h'HCdftcelis  and  prasinvx  are  on 

river  banks;  niger  .sometimes  at  electric 

lights;  the  other  si)ecies  are  common 

everywhere. 
UrachiflobuH  lithnpJnhjs,  like  (Vdn^nliiK  ])ra- 

snuis. 
Ixirhnocrepi-'^    parfd/elus,    rather    rare    in 

swampy  places. 
Anatrichis    mmata^  only  a  single    speci- 
men toun<l. 
OodcsanKintidf'x,  foun<l  \n  very  wet  places, 

not   common;    anieriainn.%    tlie  same, 

very  common. 
EroU'iH'K  era  ratlin,  s«n*eml  specimens  found, 

very  rare. 
(ifopitjus  iiirrassalwtf  not  rare,  but  found 

l)y  lumdreds  at  el(H'tri<*  lights. 
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CrnUtnintkuit  duhinHj  one  of  our  inont  com- 
mon Carabids. 

Agonoderw*.  All  species  of  this  genus  are 
common,  except  indifHnrdf^y  UMaretuty 
anil  microK. 

Ihifcodent*  tmeftroswt,  very  rare. 

Gynandrojntn  hylacift^  very  common. 

Harpalus  (filiginomtn^  extremel  y  abundan  t , 
especially  at  electric  lights  in  midsum- 
mer; all  the  other  species  are  more  or 
less  comnnon  everywhere. 

Sdmophants  pedirulnrimt.  This  and  the 
other  species  are  common;  especially 
at  electric  lights. 

Simolophivt,  common  on  wet  places,  except 
aUrm<m»y  which  is  very  rare  on  mud 
banks  near  the  Potomac. 

Acupalptis^  Mke  SUnohphwt, 

BradtfrffluM  linearis j  many  specimens  of 
this  rare  species  found  near  swampy 
places  in  spring;  the  other  species  are 
common  in  moist  grounds. 

TachycfUug^  common,  like  Stenolophus. 

Anisodadylus  discoideus  ahd  haltimorerutis^ 
abundant  along  the  rivers  and  at  elec- 
tric lights;  litius  rather  rare;  the  re- 
maining species  are  common  every- 
where. 

Xfstonotus  luguhrisj  not  common,  along 
the  river. 

Amphama  int^rMiticdis^  very  common. 

AniftiAarmjLs terminatuft^  common ;  nUidipen- 
ntH,  less  common. 

Spongopu^  rerticalig,  rare. 

HALIPLIDiE. 

Halipljis  lriopsi»y  common  in  ponds  of 
stagnant  water;  punctaius^  rare;  nificof- 
lisj  one  specimen  found. 

Onemidotwt  simplex  and  l^  ptinctcUu^y  in 
pools  of  stagnant  water. 

DYTISCID.E. 

(\xnthydru»  and  Hydrociithun,  abundant  in 

stagnant  water. 
LaccophiluM,  common  in  pools  and  flowing 

water. 
Hydroraiu*  and  Defnno))a(hrla,  abumlant 

in  stagnant  water. 
BidessuM,  conunon,  except  JiaviatUtH  and 

grannrinn. 


Oliiui  angriMiita,  very  cfminion  in  ik)oIs 

on  the  Potomac  Flab*. 
CfrUtmfrtut  nubilns,  common,  diiwimiliSf  one 

specimen. 
Hydroporniij  all  the  species  are  more  or 

less  common   in   brooks   and    creeks; 

ohlUuSy  in  cold  springs. 
Ilyhius  higutftdvsy  very  common,  especially 

at  the  electric  lights. 
CoptotomtM  and  CopelatuSy  abundant. 
Maivs  bicarincUuSf  not  common. 
Agabeten  acududus,  rare. 
Agabwt  nrythroptfrus,  rare  in  springs;  the 

rest  more  or  less  common. 
lUumlm  calidus,  two  specimens  at  electric 

light. 
Ifydaiiant  hitnnrginaUm,  few  specimens  at 

electric  light. 
Dytiscus  hybridiiSy  rare. 
AcHitis  mediatuj*,  not  rare. 
ThermotierteH    hasilari^y    very    abundant, 

especially  at  electric  lights;  omaticolliSf 

rare. 
Oraphodenis  lilterusy  rare. 
CybiMer  fimhrioUthui,  common  in  ponds. 

GYRINlDiE. 

tHneuleSy  more  or  less  abundant  in  schools 
in  stagnant  and  running  waters. 

Gyrinua,  like  Dlneutes. 

IlelophiJTUH  lineatuSy  in  pools,  common; 
inrpiinatusy  less  common. 

Hydrochvs  mlxmprais^  very  abundant  in 
pools;  scahratmAVid  imvqualin,  not  com- 
mon. 

Hydrpma  pennsylranica,  extremely  abun- 
dant. 

Hydrophilm  triaitytdarii*,  very  abundant 
at  electric  lights;  also  omtus^  but  less 
abundant. 

Tropifttemus  and  Hydrocharisy  common  at 
electric  lights. 

BeroftuK  jyeregrimis  and  sIriatuSj  very  com- 
mon; eA'ifliiuSy  rare. 

Jxiccohius  ayilis,  extremely  abundant 
everywhere. 

PhilhydniSy  all  common,  except  perjiiejnis, 

Ifeiochares  mantlicollisy  common. 

JTelocombvs  l/ifiduSj  rare. 

Cymbiodyin  Jimhriata,  not  rare;  Nanchardiy 
rare. 
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Hf/drohiuit  tesHeUittu*^  very  rare;  the  others 
common. 

CreniphilttH  mhcupram,  very  abundant  in 
running  water. 

Phinionotum  exstriatum,  in  8wamp8. 

Cernjan  miipunctatuSy  in  horse  dung;  prir- 
te.rtatus,  in  dung  and  decaying  plants; 
indistinrtusj  one  specimen;  hvnnorrhoid' 
alh,  in  fungi;  also  vavimhrii^  and  pu- 
hi'nceux;  the  rej^t  are  more  or  les<  com- 
mon in  rotten  vegetable  matter. 

Cryptopleurum  mhiulumy  common;  ameri- 
canum,  very  rare. 

Pemelus  coftUUHa^  very  rare  in  rotten  fungi. 

LEPTINID.E. 

Leplinus  testacttuty  in  the  nests  of  wood 
mice  (Arvicola),  in  different  localities. 

SILPHID.^.. 

Nfcrophonist  tnnericanus,  on  dead  snakes; 
also  at  electric  lights;  the  others  are 
fojmd  on  various  deaci  animals. 

Sflpha  snrimn)ienxitt,  very  abundant,  espe- 
cially at  electric  lights;  this  and  the 
others  are  found  on  i>utrid  matters; 
common. 

Plnodtfifs  cniptopha(joide»y  blind,  under 
decayeil  leaves  in  rather  moist  places. 
This  species,  in  company  with  Euliiphlus 
HI  in  II  is  and  AhHIhh  fortls^  both  blind,  is 
frecjuently  found  in  the  mountains  of 
Virginia. 

tlioU'ra.  All  the  species  are  found  under 
old  leaves,  in  fungi,  and  on  dead 
animals. 

lMo)ioch:vt(i  opacd,  like  Cholera. 

Plomapliarfus^  uikri,  only  two  specimens 
were  found  under  decayed  leaves, 
across  the  Free  Bridge;  parasitusy  in 
the  nests  of  Formica  Integra. 

Colon.  Of  paradoj'uni,  huhhardi^  thorac- 
icnm,  and  asperalunt,  only  single  sj)eci- 
mens  have  Innm  found. 

Anlsotoma  obmletny  not  rare;  of  aUernnlu 
and  (is.^{inilis  only  single  specimens; 
species  <»f  this  genus  are  to  be  found 
either  under  oM  leaves  or  in  beating 
meadows  at  sunset  in  early  summer. 

Ctfh'TiiA  inipnnrtala,  very  common  in  fungi 
and  under  old  leaves. 


Liodes.  All  live  in  rotten  wooci,  per- 
meated with  fungus  growth. 

()irlnm,  lieaten  fromgraa-*  on  warm  Hiini- 
mer  evenings,  common. 

fso]d(iMi(sfoH8or^  like  Cyrtusa^  but  rare. 

Agathidium^  in  rotten  wood  and  under 
old  bark. 

Aglyptus  LtiuSj  like  Agathidium. 

Clamhus  gibbuhu,  under  flood  debris: 
puberulu*^  less  common. 

SCYDM^NIDiE. 

Cheirolatia  ammmy  sifted  from  old  leaves, 
very  rare. 

Brachycrepix,  not  rare,  under  old  leaves. 

Scydm,mnif  rnmis,  under  bark  of  old 
stumps,  always  in  company  with  I^xius 
(dienuit;  all  the  other  species  occur 
under  old  leaves  in  damj)  i)laci^s. 

EumirruH  uiotschnhkii,  very  abundant; 
gros^ius,  rather  rare. 

(^holeni»  zimmermanm,  rather  rare. 

Cephennhim  corporosuni^  not  rare  under 
old  leaves. 

PSELAPHIDiE. 

Adranes  leamteiy  very  rare,   with  IaiMus 

claviger. 
Ceophyllui^  monilis,  rare,   un<ler  bark   of 

rotten  trees. 
Cedius  ziegk'riy  common   in  the  hills  of 

Formica    inlegra    and    ex^evtoidcH;   spi- 

nosns,  under  loose  bark  of  old  trees. 
Tnu'sipIwruSy  like  Ceophyhis. 
Chenninm    monilicome,    very    rare,    with 

P»enolepi»  parrula. 
(tenistcSf   all   the   species  are  abundant 

under  old  leaves. 
Tyrus  humeraliSy  rare,  under  bark  of  old 

trees. 
Pseiaphus  erichmnily  one  s[)ecimen  under 

a  stone  near  Woodley  Park. 
TychuH  longipalpus  and  mi  nor  ^  both  fre- 
quently found  underold  leaves  in  rather 

dry  i)laces. 
Eutrichitrs  zinunermaniiif  rare. 
Xisaxis  fonifntosa,  rare. 
Ihrarthron  digmonnm  with  Aphaenogaater 

(rrati;   rxscrtujn,  one  specimen   found; 

the  rc^t  by  sifting  old  leaves  and  sweei>- 

ing  mea<low  graas  at  sunset. 
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fi^yaxM,  most  all  of  the  species  are  found 
by  beating  graaey  places  toward  sunset 
in  the  early  part  of  June;  uo/tcto,  two 
spei'imenti,  near  Free  Bridge;  belfrageij 
two  specimens;  gemmij'ery  one  specimen. 

Arihmittjt glohicoUiSf  exceedingly  abundant 
under  old  leaves  in  moist  places.  * 

Bahimi9  ionar^  rare^  with  Lasitts  alienus; 
nionstronu  and  ferox  occur  with  Lasius 
daviger  and  irUerjedtts;  nigncans  and 
triangulifer,  only  single  specimens; 
gMKmi»,  very  common. 

TWmium,  sifted  from  decayed  roots  in  the 
grounds,  also  beaten  from  grasses  at 
sunset. 

Rheridins  canaHculatuSj  one  specimen. 

Rhexius  insculptwi,  taken  abundantly  by 
sweeping. 

Tkmum  catnjronny  two  specimens. 

Trimiaplectu9  arcuatus^  one  specimen. 

EupUduSy  generally  found  in  rotten  wood. 

EutypMus  ffimilUf  very  common  with 
Phwdytes  crtfptophagoides. 

STAPHYLINID^. 

AUochara  lata,  common  under  carcasses; 

the  others  very  common  under  dung. 
Ojctfpoda  sagulataj  excessively  common; 

most  of  the  species  are  common  under 

dung;  several  undescribed  species. 
Xenodtim    cava,  found   in   the   nests  of 

Camponotus  pennsylvanicus. 
MyrmecUmia  rudis,  very  rare;  schwarzi,  in 

the  nests  of  Ixmus  alienus. 
PhUothennespennsylvanieuSjUmong  Termer, 

not  rare. 
Hoplandria  lateroUUf  very  common  under 

old  leaves  and  carcasses. 
-A(/»eto,  most  of  the  species  remain  unde- 
termined. 
Tacltytua,  like  Atheta. 
Falagria  bUobata,    this   and    the    other 

species  are  more  or  less  abundant  under 

old  leaves. 
Euryusa  obiusa,  not  rare  in  the  nests  of 

Formica  iiUegra  and  exsedaides. 
I^urn,  the  species  are  common  under 

moist  bark. 
Pktcumj  like  LeptuM, 
GyropfumOf  all  species  live  in  toadstools. 
MyUsnia    and     Dinopgig^   in    old    moist 

leaves  and  flood  debris.    Several  genera 


ami  a  great  numl)er  of  ppecies  of  the 
Aleocharimc  remain  a*<  yet  unrecognized 
and  undescribed. 

AcylophoruaftavlcoViA  an<l  pronuM,  c.oininon 
under  debris  near  water;  denamt^  very 
rare. 

Heterothops  pusiOf  not  rare. 

Qtiedius  feroXf  rather  rare;  the  others  are 
abundant  under  old  leaves,  stones,  eU\ 

Listotrophus  cinguhifus,  very  coniiaon  un- 
der decaying  vejretable  and  animal 
matter. 

Creophilus  vHIosuh,  like  the  preceding. 

Staphyliniis  vulpimis,  under  old  leaves, 
common;  maadomis,  in  decaying  fungi, 
dung;  fosnator,  dec^aying  fungi;  viola- 
ceus,  very  abundant  in  old  fungi;  coitwit, 
exiUana^  both  rare  under  dung;  prtelon- 
gu8  and  viridans,  each  one  specimen. 

Ocypiis  ater,  rare  under  stonen. 

Belonuchus  farnnmuH,  very  abundant  on 
sap  exuding  fn)m  wounded  trees. 

Tympanophortift  pnncticollis,  very  rare. 

Philonihu8politiuif  rare;  umbratilis,  lutuluny 
inquietuSy  each  one  Hpe<nnien;  aspcr, 
not  rare  in  the  stems  of  toadstools; 
hepaiicus,  very  abundant  under  dry 
leaves;  umbrimis,  under  old  leaves  near 
the  river;  most  of  the  other  species  are 
more  or  less  abundant  under  old  dung 
or  decaying  ftmgi. 

Actobius  cinerascnis^  under  <lebris  along 
the  river,  common;  also  sohrinu.^  and 
pxderoides,  very  abundant;  of  pronr- 
uluSy  parciiSy  terminaiis  and  h^pidtt/fis^ 
single  specimens. 

XcmlholimiH  fulgidug  and  tfrnfmniUs^  rare; 
cephalttM,  under  bark  of  trees;  i'mmestia^ 
abundant  under  bark  and  old  leaves; 
hnmatiiH,  common  under  decaying 
weeds. 

LeptoUnuA  rxdtripennin,  not  rare  in  debris 
along  the  river. 

Ijeptacimm,  all  very  com n ion  under  old 
leaves. 

Diorhu^  schaymiiy  conunon  everywhere. 

Stenus.  Most  species  of  this  genus  live 
on  sand   banks  near  streams,  some  of 

•  them  gregariously  in  gre^it  nnndx^rs ; 
of  delannrerum  only  found  two  s|)eci- 
mens  under  d^'bris  on  the  Potonim* 
Flats,  and  (Uspar,  on  the  hills  arross 
the  Free  Bridge. 
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Etiivtttlu'ttiii  anieru'atinj<y  under  inoiHt  leaves. 
Edaphns  nitidis,  under  moldy  leaves. 
Stidocraniuft  punctieeps,  under  ol<i  leaves, 

but  not  common. 
Cnjptohiuin     bicolory   pdUipeM^    rarolinumj 

common  in  swampy  places   near  the 

river;  badium  And  eriliraiumy  rather  rare; 

»erf)eniinum  and  flavicomey  very  rare. 
Lathrobinmy  all  very  common  under  old 

leaves,  except  armatum,  simile  and  am- 

fdfpinm. 
Scop:ruSy  like  lAUhrobiuniy  common. 
Stiliats  tristis  And  biarmatiiSy  rare;  denia- 

hiSy  common  in  fungi. 
LUhocharis  ochraceay  rather  common. 
Aderochnrin cortidna^  very  common  umler 

moist  old  leaves. 
TrarhyseHus  confluenSy  under  moist  bark 

of  old  trees,  abundant. 
PardeniA  littorarius,  ver>'  abundant  every- 
where. 
Suni^uiy  like  Pwderus. 
Eehuutir    (Leptogeniti8)y    an    apparently 

undescribed  species,  not  rare  under  old 

leaves. 
Stilicopsis  monatraMiy  <*ommon;  paradoxtty 

very  rare. 
Pinophilm  latipeSy  not  rare  under  stones; 

picipejty  one  specimen. 
Palaminuj^  tetiaceun,   common;    contortuSy 

rare. 
Microcyptiin  tetftareii^y  one  specimen  among 

termites. 
Tachinus  memnoniuSy  luriduSy  fiariduSy  Jim- 

briatu^y  jHiflipeSy  in   fungi;  fiimipennisy 

common   in  dung;  repandu^y  limbaltniy 

and  nitiduloideji  under  old  leaves. 
Tachyporusy    all   under    old  leaves  and 

stones;  rnaculipeiiniSy  rare. 
Cilea  silphoidesy  very  abundant  in  horse 

manure. 
Erchoinwi    verUrinduSy    abundant    under 

moist  old  bark ;  Ltvis,  under  old  leaves. 
Omottomn.     All  the  species  of  this  genus 

live  under  old  leaves  or  on  fungi  grow- 
ing on  dead  trees. 
BolUobivjf,    more    or    lea^    common    in 

fungi. 
Rryojmrtin  rnfe^renAy  very  abundant  un<ler 

old  leaves;  Jfavipe.**,  two  s[)ecinieiis. 
MycetoporuHy  all  s|HM*i(»s  <M'cur  under  oM 

leaves. 


Meyaioiis  crlatuny  very  rare,  on  fungi  grow- 
ing under  logs. 

Oj7//>onw,  all  the  spectiew  live  exclusively 
in  toadstools. 

(Psoritis  lafipeSy  not  rare,  burrowing  in  the 
ground  under  stones. 

Holotr(X'huJ<  lirncaudiiy  rather  rare. 

Bledim.  These  species  live  on  mud  or 
sand  banks  near  the  river. 

PlaiyMethtis  americammy  exceedingly  com- 
mon in  dung. 

Orytelm.  These  species,  with  the  excep- 
tion of  plfieuMnuHy  whicli  is  myrme- 
cophilous,liveeitherindungordecaying 
vegetation. 

Tnygophlcm^y  all  live  on  mud  banks  or  in 
decaying  leaves  in  muddy  swamps. 

Aporellus  sphsricoUiSy  very  common  under 
stones,  everywhere. 

AnqirophomSy  found  on  stones  in  a  small 
creek  near  Cabin  John  Bridge. 

Thinobiu»  fimbriatnsy  on  gravel  banks  near 
the  Eastern  Branch. 

Geodromirun  armis  an<i  Lesfem  paUipeSy 
common  along  water  courses. 

Aridota  Htdtcarirmfay  not  rare  under  leaves 
in  the  fall. 

Arpedium  sehu^trziy  very  abundant  under 
old  leaves. 

Olophrum,  like  Arjyedium. 

Homalium  humerosum  and  repanduMy 
common  under  old  leaves;  diffuminky  in 
fungi;  frartnmy  under  moist  bark; 
hamatnniy  on  dry  leaves  of  felled  trees. 

Anthobium  ronrexxiniy  very  abundant  on 
flowers  in  early  spring. 

Ephelis  notfttay  very  commim;  guttatay 
rare. 

Protinu^  alomari^ufy  very  common  under 
old  leaves. 

Megarthrus  americontiAy  in  fungi,  not  com- 
mon. V 

Lispinus  ejiynu*y  one  specimen  under 
bark. 

(ibjptoma  roxtalfy  in  de<»ying  woo<i,  very 
common. 

TYiga  piripeiniisy  under  l>ark  of  various 
trt»es. 

Kleusis  paUidnHy  foun<l  cmct*  in  great  num- 
lK»rs  under  the  bark  of  an  ol<l  stump. 

Siagtmium  ameriainnmy  one  8{)ecimen. 

MiviopepluH  (Tibratufty  onesi)ecimen. 
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TRI('H(>PTKRY(;iI)J!:. 

Somdium  atneriranum^  foun<l  once  very 

abamlantly    in    a    much   de<*aye<l  old 

stamp. 
Iliiium  and  Ptetudium.     Species  of  these 

genera  wcur  under  old  leaves  in  moipt 

places. 
Li»ntiodexparado.vuitj  strictly  mymiecoph- 

iloiM»v  among  LKUtitut  clariger. 
Pteryx  batteata,  in  decaying  wood. 
PtiiteUodea  lecoidei,  under  old  leaves. 
Trichopleryx.   -  These  spetdes  are  more  or 

lees  abundant  in  all  sorts  of  decayeci 

vegetable  matters;  several  undescril>e<l 

sped&«. 
^mcTUJiJUicorniSj  under  debris  near  water. 
Ftinflla   quercutt   and  pini,  under   moist 

bark. 
Xephanea  hetiwwuln*,  under  old  leaves. 

BC.APHIDIIDiE. 

!<taphid\um  obliUratum,  on  the  mold-like 
fungus  growing  on  the  underside  of 
logs,  rather  rare;  qtuidriguiiaium^  with 
the  pre<?eding,  abundant. 

OjfMirium.  and  Bivorera  on  moldy  old 
leaves. 

Tojridiumgammarf}id€itf  lives  like  the  next. 

Scaphinonta^  live  in  fungi  and  old  leaves. 

PHALACRIDiE. 

l^^MiUicrvAy  OlUyruHf  LUochrux.  All  our 
Phalacridje  occur  on  various  plants,  as 
well  as  under  defraying  leaves. 

CX)RYIX)PHIDiE. 

«Snduin,  our  species  live  under  bark  of 
various  trees;  can  also  be  beaten  from 
tlead  branches. 

AiihroHpg,  SericoderuHy  under  old  leaves. 

Ortltopenitt  glaber^  very  abundant  on  grow- 
ing vegetation. 

COCCINELLIDiE. 

AnmAicia  neriata,  one  specimen;    more 

abundant  near  salt-water  regions. 
^tgiUa  mneulaUt,  a  very  abundant  species, 

gregariously  under  liark  an<l  stones  in 

ooH  weather, 
ffippodamia    J3-puvrtaUi,  one  specimen; 

the  other  spcH-ies  are  common. 


CfH'rinellii  a(lhiln,  on  pint»  trees  in  early 
spring,  on  willows  in  summer;  the  other 
8j>ecies  are  common. 

Adfdia  bijmndaUi,  a))undant  in  our  {larks 
and  gardens. 

HaTmonui  picta^  rare,  on  pine  trees. 

Mysia  pulUtUt^  exclusively  on  j)ine  trees. 

Anatis  ocellata^  very  abundant  every- 
where. ^ 

Pgyllobora  20-macalatay  very  common  on 
low  vegetation. 

Chilocorwt  hittdnervAf  exceedingly  abun- 
dant. 

Exochomus  S-pusttdatuSy  on  oaks,  not  com- 
mon. 

Cryptognaiha  pusiWiy  on  shrubbery,  very 
abundant. 

Smilia  margiruita  &th\  mif<eiia,  on  trees  and 
shrubs,  common. 

Brachyacaniha.  The  various  Kj)ecie8  are 
beaten  from  low  plants  in  meadows. 

Hyperaspis.  All  the  species  are  l>eaten 
from  trees  and  shrubs. 

Seymnus.  All  sj^ecies live  on  trees,  shrubs, 
and  low  plants. 

Cephalo6q/mnui(  zimmermanni^  on 
branches,  very  rare. 

EpUackna  horealis,  very  common,  feeds  on 
cucurbitaceous  plants. 

ENDOMYCHID^. 

Alexia  lobatOy  a  single  specimen. 

Anamorphus  spec.?  known  in  our  collec- 
tions as  A.  pimllua  Zimmermann  Mss. 

Symbioles  ulkei  and  minor,  live  on  mold 
growing  within  red  rotten  logs. 

Miicetiva  hirta,  on  molds  in  dark  places. 

Rhanh  unicolor,  very  abundant  under 
old  bark. 

Liestes  spec?  very  rare,  at  the  base  of 
trees. 

Phymaphora  pnlchella,  under  old  bark. 

Lycoperdiim  ferruffinea,  in  a  small  species" 
of  Lycoperdon. 

Aphorigla  mtttjia^  on  molds  on  logs,  com- 
mon. 

MycHina  tcstacfd^  on  fungi  growing  on 
roots  and  logs;  perpvlrhra,  rare,  on 
mold  under  bark. 

StenotarHim  hispithis,  on  dead  ])ranchefl  of 
various  trees. 
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Fjndomychas  bigvUaiu^^  sometimes  in  ^reat 
numbers  under  loose  bark. 

EROTYLIDiE. 

Jji-nxfrma.  Our  species  are  most  fre- 
quently found  on  swampy  meadows; 
mozardiy  the  most  common  species. 

Evjcestus  punctatuSy  under  old  bark  in- 
fested with  fungi. 

Daaie  4-fnaculatay  on  white  fungi,  grow- 
ing on  old  logs. 

MegalodncnCj  like  Euxeslu^. 

hchynui  4-pun(ialuAy  in  company  with 
Dacne. 

Mycotretwi  aanguinipennis  and  pulcher,  in 
a  certain  kind  of  toadstool. 

Tritoma.  All  species  live  usually  in  large 
numbers  in  toadstools  and  various 
fungi. 

COLYDIIDiE. 

Synchita  otacura,  found  exclusively  on  red 
oak;  the  other  species  occur  under 
bark  of  dead  branches  of  various  decid- 
uous trees. 

Cicones  marginaliSf  one  specimen. 

DUoina.  The  species  are  found  under 
bark  of  all  sorts  of  trees. 

Coj-elus  guttul<Uu8y  not  rare  on  dead 
branches. 

Lasconotus  referendarim^  under  pine  bark 
in  the  galleries  of  Scolytids. 

Aulonium  and  Colydmniy  the  species  of 
both  genera  are  found  under  bark  and 
in  twigs  of  coniferous  and  deciduous 
trees. 

AglentisbrunneuSj  introduced  from  Europe; 
one  specimen  found  by  Mr.  Pergande. 

Oxylsemus  americanuSy  rare. 

Pentltelispa  and  Pycnomerus,  under  moist 
bark  of  dead  pines. 

Bothrideres  geminatuSy  very  common  under 
dry  oak  bark. 

Erotylathria  exarattis^  very  rare. 

Cerylon  eastaneumy  under  all  sorts  of  bark, 
very  abundant. 

Philothenmis  glaftrindm^,  very  common  in 
decayed  wood. 

MITRMIDIID^. 

}funnidiui^oraJiSy  introduced,  inold8tore<l 

rice. 
Myehoreriuf  depre8inu<,  under  moldy  bark. 


RHY8S0DIDJC. 

Rhyssodes  and  CUnidiuviy  lK)th  genera 
found  under  bark  of  de<'ayed  w<>o<l. 

CUCl^JID^.. 

SUvanus  surinamensi^  and  advena,  cosmo- 
politan, common;  the  others  under  all 
sorts  of  bark. 

Nmmbius  davicomiBy  under  bark,  rare; 
rejHindnSy  very  rare. 

(kUogenus  rufnSy  very  common  under  bark 
of  various  trees. 

Pediacua  depressusy  under  bark,  rare. 

Cnctijus  clatipeSy  very  common  under  bark 
of  deciduous  trees^  especially  LirHxien- 
dron. 

Iju)  redusay  under  bark  of  black  locust. 

Ijsemophlcpus,  species  more  or  less  common 
under  bark  of  various  deciduous  trees; 
achuxxTziy  very  rare;  angufttvlus,  in  gal- 
leries of  Scolytids. 

Lathropus  vemniisy  very  common  on  old 
twigs. 

Dymnerus  bascUiSy  in  branches  of  Rhiui 
toxicodendroriy  common  at  Bladensburg. 

Brontes  dubiusy  under  bark,  abundant; 
debUiSy  one  specimen. 

Telephanus  veloxy  under  old  leaves,  one  of 
our  commonest  insects. 

CRYPTOPHAGIDiE. 

TelmaiopMlus  and  Ijohenm,   by  sweeping 

humid  meadows. 
Tomarus  pulcheUtuty    under    old    leaves, 

chips,  etc.,  very  common. 
Antherophagiis  ochracensy  rare,  on  flowers, 

inquilinous  in  nests  of  Botnhns. 
Henotiaui  serralmy  the  specimens  found 

here  may  belong  to  a  distinct  specie^s, 

rare. 
Oryptophagus.     Six  species  occur  in  the 

District,    which    have    not    yet    been 

studied. 
CsmmcAis.    There  are  seven  species  found 

here,  which  can  not  be  nainetl  at  pres- 
ent; they  occur  under  old  leaves. 
Atomarla  ejyhippiataydiJit'mda,  and  ophnirea. 

Eight  species  have  l>een  found,  among 

which  only  thesis  chree  arc*  nameil  at 

present. 
Ephisleinus  apical i»y  very  common  under 

old  leaves  and  chips. 
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M  YCETOPH  AGID^. 

Myretophafftis  punctattis  and  flextwsuSy 
very  t*oinnion  in  various  fungi;  obso- 
Mns,  once  found  in  abundance  in  a 
whiU'  fungus;  pluripuiietatusy  in  fungi 
under  moldy  bark;  bipuMuUittxSy  in  old 
flour  l)arrels,  also  on  moldy  bark;  pini, 
under  old  pine  bark;  inehheimeri,  one 
!*j>ei*imen. 

Uiar^j*.  All  our  species  are  common 
under  decomposing  vegetable  matter, 
also  under  bark. 

Ttjphim  fumafay  like  Litargus,  very  com- 
mon. 

1tergimt»  pumiluH^  one  specimen. 

M'jnnechirenus  laihridioideSy  in  old  horse 
manure,  in  autumn. 

I  ftplocti'ltiM  branneu»  and  rudiSy  old 
l^ranches  infested  with  fungi. 

DERMESTIDvE. 

Huiarus    nnicoloTy    commonly  found  by 

l>eating. 
Ih'rmeMfes   caninus,   common    under  car- 

i-asses;  lardariu^y  common  in  houses; 

mlpinusy  under  old   bones;    eUmgaivSj 

one  specimen  found  under  bark. 
AitageiiftA  picetis^  abundant,  e8i>ecially  in 

h<»ut*es;  peUiOy  one    specimen;  Iwmii, 

intrcKluced  from  Mexico. 
Tr^tgoderma  and  ArithrenuSy  our  common 

house  and  cabinet  j>e8ts,  also  common 

outdfx>rs  on  flowers,  especially  Spirsea. 
Cnfptorhopaluin  hivmorrhoidale  and  tristt^ 

very  abundant  on  flowers. 
ApHevtwt  hi^jriduSy  one  specimen. 
Orphilus  nigcTf  on  flowers,  ii"   rare. 

HISTERID^. 

UrMepta.  The  two  species  are  not  rare 
under  freshly  loosened  bark  of  trees. 

Water.  All  our  species  of  the  genus  Hvnter 
occur  in  vegetable  debris,  except  the 
subgenera  Platysoma  and  Cylistix,  the 
species  of  which  live  under  bark  of 
deciduous  or  coniferous  trees;  Phelister 
ictieomirans  is  very  rare  and  seems  to 
have  not  l>et»n  found  elsewhere. 

TrihtUiMcr  marginellux,  very  rare;  only  a 
few  si>eci mens  have  Ixjen  caught,  flying 
about  in  early  spring. 


THbcUus  americanuSf  not  rare,  under  bark 

and  in  decaying  wood. 
Epierus,  like  Trihalus. 
Hetseriu^brunnipenniSy  in  nests  of  Formica 

fusca. 
Echinodes  setigery  only  onesj>ecimen  found. 
OnthophUus  aUemaiuSy  under  fungus  or 

vegetable  debris. 
Dendrophilus  punctuUUuSy  not  rare  under 

bark  of  old  trees. 
Paromalu*.    Our  species  are  more  or  less 

abundant  under  old  bark  of  trees. 
Anaplms  marginatuSy  under  old   boards 

and  sticks  on  the  banks  of  the  river. 
Saprinus,  Of  these  8pecie8/ra(emiw,^te/iu*, 

and  patruelia  are  found  in  sand  near  the 

river;  all  the  others  occur  in  various 

kinds  of  dung. 
Plegaderus  traasvermsy  in  galleries  of  Tomi- 

CU8  under  pine  bark. 
TeretriuSy  Bacaniu8y  and  Acritxis.    All  spe- 
cies of  these  genera  live  under  bark  of 

trees. 

NITIDULID.E. 

Brachypterus  urticxy  on  nettles. 

Cercus  abdominalisy  on  flowers  of  S(irnbucti8 
niger. 

CarpophUus  hemipterusy  found  in  grocery 
stores;  the  others  live  on  blossoms  and 
sap  of  trees. 

Colastvs.    All  on  exuding  sap  of  trees. 

Conoteluh  obscurusy  on  flowers  of  Convolvu- 
lus; mexicanus  is  introduced  into  green- 
houses. 

Epurxa  peitoidesy  rare,  on  sap  of  trees;  all 
the  others  are  found  under  old  leaves. 

NUiduUiy  common  under  dry  carcass. 

SUHdoUiy  under  dry  leaves. 

Prometopia  6-maculaiay  on  sap  of  trees, 
common. 

Phenolia  graasay  in  fungi,  common. 

Omofsita  colony  under  dry  animal  matter, 
abundant. 

Amphoiis  ulkeiy  in  ants*  nests. 

Soronia  undulata  and  mbslriatay  on  sap  of 
trees,  common. 

Thalycra  concoloTy  one  specimen. 

PncadiuA  helrolwfy  in  Lycoperdoriy  very 
common. 

OxyniewuHy  in  fungi. 

Amphicrosinis  ciliatusy  on  sap  of  trees. 
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PaUodex  paUidxui^  in  toadntools,  abundant. 
Cijrhrnmus  adiistrnt,  in  funguj*. 
Cybocephalus  ni^iiuhiSy  on  twigs  of  trees. 
Crifpinrclui  and  Tps.     The  species  of  both 

genera  found  on  sap. 
PUyophagus  cephaloti%  one  specimen  on  a 

fence,  south  of  the  Treasury. 
Rhizophagm^  on  mold  under  bark. 

LATHRlDIIDiE. 

Iloloparnmectui     kuuzeiy     one     specimen 

found  under  bark  of  an  old   hickory 

tree. 
Ijithriduis  Uratus,   very   common  under 

debris. 
Enicmus  and  ConinomuSf  found  on  molds. 
Corticaria  and  Melanophihalmmy  found  by 

sifting  and  beating. 

TROGOSITIDi*:. 

Nemosoma   paraUelinn    an<l    ctflindricaiu^ 

parasitic  on  Scolytids. 
AUiidria     cyUndrica    and    teren^    on    ol<l 

branches. 
Trogosita   rireHcem,  very  common  under 

various  trees. 
Tenebrioidi'fi  manriUinica,  in  flour  and  feed 

stores;  the  other  species  found  under 

bark  of  trees. 
Grynocharu  quadrilineata,    rare,  on  tree 

fungi. 
LijcopluH  vUlonua,  in  decaying  wood. 
Thymalm  fulgxdm,  on  tree  fungi.. 

MONOTOMIDiE. 

Monotomay  under  decaying  weeds. 
HesperohamuSy    Enropa^  and    Bactridium^ 
under  bark  of  trees. 

BYRRHID^. 

Nosodendron  unicolor^  sap  of  trees. 
Byrrhus  mur\nu,%  in  moss. 
Synralypla  slrigosHy  sifted  from  moss. 
LinmichuSy  along  the  edge  of  the  river. 

PARNID.^^.. 

Psqyhenus  leconlei,  under  stones  in  run- 
ning water, 

LutmcliKx  hiteusy  two  specimens  swept 
along  the  river. 


DryofMf,  under  stones  and  debris  in  run- 
ning water. 

Elmin,  under  stones  and  moss  in  ranning 
creeks. 

StenelmiSy  Macronychuny  and  A^ticyronyx^ 
like  Elmh. 

HETEROCERlDiE. 

HelerfjceTtu.  All  the  ai)ecie8  oc-cur  in 
mud  and  sand  banks. 

DASCYLLID^. 

Eurypogon    niger    and    califomicus^     on 

bushes. 
Odonionyx  and  AnchyUirm»,  in  swampy 

places. 
Ptilodactyla  aerricoUiSy  on  bushes  and  low 

plants. 
Eudrxetiuty  sifted  from  moldy  leaves. 
Ectopria  nerromy  on  plants. 
Priouocyphon,  Helodes,  Scyrtea,  SLndCyphon. 

All  the  species  of  these  genera  live  on 

plants  in  swampy  places. 

RIIIPICERIDiE. 

Zenoa  jnceciy  under  bark  of  trees. 
SandaluSy  occasionally  found. 

ELATERIDiE.       - 

MeloMs  peclmicomi%  found  boring  in  dead 

oak. 
Tharops  mficomisy  boring  in  felled  trees. 
Ih'IiometopuSy  on  bushes,  common. 
DwnixoluHf  beating  from  dead  branches. 
PhmaXf  like  DromscolaSy  but  rare. 
Adelolhyreu^  dejeaniiy  one  specimen. 
MicrorhaguSf  all  on  dead  branches. 
Hypocceluny  like  Microrhagus. 
AdehcerOy  all  under  loose  bark. 
Meristlnis  scohinuloj   one  specimen   in  a 

sandy  place  near  Rock  Creek. 
Chalrolepidius  riridipiliSj  on   fences  and 

trees. 
Alans  oculatiLs,  under  bark  of  various  trees; 

myopi*,  under  bark  of  pine  trees.  - 

Hemirhipiui  fasciailarisy   on    fences   and 

trees. 
Cardiophorui^  ro)ivej:us  and  gagateSf  beat- 
ing from  trees  and  bushes;  cardiscey  on 

sandy  places. 
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HoriMonoiuJt  niriotus^  on  bushes  and  trees, 
coDimon. 

Etthempus  Hariroilutf  one  specimen. 

Cryp(ohypntu  choru,  on  dry  sand  banks; 
mebtheimert  and  prrplexu.%  on  gravel 
banks;  the  others  swept  in  meadows. 

Anch€tMu9  ru/fts,  very  rare. 

Monorrepidhiify  on  meadows  anci  bushes; 
wiritvs  and  beUm  very  common  under 
atones  in  early  spring. 

Dirrqfndinn  and  Ischiodonim,  lx>th  very 
rare,  on  bushes. 

E later.  All  the  species  are  found  under 
liark  and  by  beating  dead  branches. 

DraMeriujt  elegans  and  «mafti7i>,  !n<)>t]y 
under  stones,  very  abundant. 

MegapaUhes,  on  bushes. 

Lndiu»,  under  bark. 

Agriotes  and  Dolopius^  on  bushes. 

Glypkonyx,  on  bushes,  very  common. 

Mdanolus,  LimonitiSt  Athoiis^  SericosomuSf 
Cjorymbitfs^  Hemicrepidius,  and  Mela- 
nactes  are  all  more  or  less  frequent  in 
old  stumps,  under  bark  and  stones,  or 
beaten  from  various  bushes;  Lepto- 
schema  bicolor  is  very  rare;  Sericosomus 
viridanus,  under  chips  and  stones  in 
early  spring;  Melanades  reic?ieif  only 
two  specimens. 

Perothopa  muciday  from  old  Ijeech  trees. 

Cerophtjtum  puUatar^  three  specimens 
found  under  chips  and  stones  in  early 
spring. 

THROSClDiE. 

Thrapetes  geminatuSj  under  rotten  l)ark  and 

on  dead  branches. 
Aulonolhroscus  and   Throscus^  under  old 

leaves  and  plants. 

BUPRESTIDiE. 

Chalcophora  virgimensiny   in  pines;  cam- 

pettri»y  on  sycamore. 
Dicerca^  on  various  deciduous  trees. 
PcecUonola  debility  very  rare. 
Buprestis  rufipeitj  on  oak;  the  other  species 

on  pines. 
fSnxfra  gracilipes,  on  oak. 
Mfhnophila,  all  on  pines. 
Authaxia,  all  on  various  deciduous  trees. 
Chrtftobothrisfemoratay  pufdllOy  ozurea,  and 

mtula,  on  various  deciduous  trees  ;/ori- 

cola,  dentipeSf  C-signatay  harrisity  on  [)ines. 


Aclenodeji  acomiSy  rare. 

Acmacodera  ornata  and  cidia  on  flowers. 

IHosima  gibbicollisy  on  black  locust. 

MastogeniuSy  on  oaks. 

EupriMocerus  cogilanSy  on  elder  bushes. 

Agrilus  ruficolliSj  on  different  kinds  of 
Rubu»;  otiomsj  on  oak  and  hickory; 
aramluSy  on  hazel ;  bUineatnSy  on  chest- 
nut and  honey  locust;  polittiSy  on  oak; 
egenusy  on  black  locust;  obmktus  and 
gramdalwf  are  rare. 

Rhsebo»ceJi8  tenuitiy  on  oaks. 

Taphrocerns  gracilis^  very  common  on 
plants  in  swampy  meadows. 

BrachijSf  all  on  oak  bushes. 

Pachy8celu»  purpurem.  The  larva  mines 
the  leaves  of  I^espedeza. 

LAMPYRID.E. 

Calopteron  ierminale  and  retiaUatumy  both 

common. 
Celetes  basallSy  not  common. 
Csenia  dimidiaiay  rare. 
EroSy  PkUerosy  and  CalochromnSy  on  flow- 
ers and  bushes. 
Lucidotay  like  the  preceding. 
Ellychnia  corruscay  very  common  about 

trees  and  bushes. 
Pyropyga  and  Ptjroctommay  like  Ellijch- 

nia. 
Photinus  pyralis,  our  commonest  firefly. 
Photvris  pennsyhanicOy  very  abundant. 
Phengodes  spec.fy  a  single  female  specimen 

has  been  found. 
Tytthonyx    eryihrocephalay    common     on 

bushes. 
Omethes   jnarginaltiSy   rare,   beaten    from 

bushes. 
ChaxdiognalhuSy  very  common  on  blossoms 

and  flowers. 
Podabnis  tricostatns  and  basilar isy  rare;  the 

others  common. 
Silis  percomhf   and    sjxUhulaln   are    both 

rare. 
DUenmuH    bidentatiL%    very    common    on 

clover. 
Telephonic.     All  s|)ecies  are  on  low  plants 

and  bushes. 
Polemhis  laticomis,  on  meadows. 
Trypherus  latipeiinisy  common  on  bushes. 
Mahhimis  and  MalthodeSy  on  bushes  and 

grasses  in  meadows.  j 
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MALACHIIDit:. 

CoUopHy  more  or  less  common  in  mead- 
ows, i'hietiy  on  clover. 

Ch,rtoc(e/u^  setottuSy  on  branches  of  oak. 

Aiithoeomus  PseudehicuSy  and  Attalus.  All 
the  species  of  these  genera  are  found 
on  grasses,  flowers,  and  bushes. 

MELYRIDiE. 

Alt/ineris  cribrata,  chiefly  found  on  chest- 
nut blossoms. 

(^LERlDiE. 

Elastmprerus  ierminatuSf  found  on  trees  in- 
festtnl  with  Scolytids  and  Bostry chide. 

CtfinatdderUy  on  dead  branches. 

Trirhodcft  upivortm^  on  flowers  of  Spiraea. 

Clerus  <inadri(juUatuSy  on  pine;  rosmaruSy 
on  flowers;  icluienmoneus  And  ihoracicuSt 
on  branches  of  deciduous  trees. 

TJidinishrmn  dfihiuHy  on  pine. 

Thanerocleras  miiguineuSj  under  bark  of 
deciduous  trees;  tarUilluSy  one  single 
specimen  found. 

Ilydnoceray  all  species  occur  in  meadows 
and  on  bushes. 

PhyUoharnm  disloccUuSj  on  dead  branches. 

Tchnea  UUicomiSj  lives  parasitic  on  Pfdceo- 
sinus  dentaius. 

Chariessa  pilosay  on  dead  branches  of  de- 
ciduous trees. 

Cregyity  like  Chariessa. 

Orthopleura  damiconm,,  on  branches  of 
oak. 

Necrohkiy  all  on  drieil  animal  matter. 

DERODONTID^. 

Derodontu»    niaculdtm,    on    mold    under 

loose  bark  of  trees. 
Laricohius  erichson  i,  found  many  years  ago 

on  pine  in  the  Smithsonian  grounds. 

PTINIDiE. 

Gihhium  ]>mfU()idi%  one  specimen  found 
at  the  wall  of  the  United  States  Treas- 
ury building. 

t*fint(Hfur  and  hntnneuH^  in  houses;  quad- 
riindcnlattfs  and  intfrniptui*,  one  speci- 
men of  each  in  white  rotten  oak. 


Eucrada  humeraliSj  on  bushes. 

Emobius  moUiSy  on  old  woodwork;    the 

others  beaten  from  pine  branches. 
Ozognathm  floridanusy    two    specimen?*, 

beaten  from  bushes. 
OligomeruSy  all  on  dead  branches. 
SUodrepa  pantceay  everywhere,  in  houses. 
HadrobregmxUy     beaten    from     dead 

branches. 
TricJiodesma  gibbosay  in  old  branches. 
Anobium  noiaiumy  on  old  oak  branches. 
Trypopitys  sericeus,  on  old  branches. 
Pdalium  bistriatumy  very  common  on  dead 

branches. 
Thecay  Eupactusy  and  XyletinuSy  all  on  old 

twigs. 
Lasioderma  serricomCy  in  drugs  and   to- 
bacco. 
HemiptychuSy  all  species  on  dead  branches. 
Protheca   hispida  and   puheruUiy   in    old 

rotten  wood,  common. 
DorccUomay  all  in  dead  branches. 
Ccenocara  ocuUntOy  in  Lycoperdon, 
PtUimis  ruficomisy  boring  in  old  wood. 
Endecatomvs  rugosuSy  in  old  timber. 

BOSTRlCHIDiE. 

Most  of  the  Bostrichidx:  SlephanopachySy 
lAcfienophaneSy  XylobiopSy  etc.,  bore  in 
dead  twigs  or  are  found  under  loose 
bark.  Dinoderus  and  Rhizoperiha  are 
importations. 

LYCTIDiE. 
Lyctus  and  Trogoxyloriy  both  in  old  woods. 

CUPESIDiE. 
Oupes  concoloTy  on  old  wood. 

LYMEXILIDiE. 

LymexvUm  sericeuniy   boring  in  old  oak 

wood. 
Micromalihus  debiliSy  one  specimen  found 

in  the  city. 

CIOIDiE. 

Ow.  All  species  live  in  fungi  growing  on 
logs  and  stumps;  quite  a  number  of 
species  are  not  determined  yet. 
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EKMorihTon  tharacicome,  like  ('is;  several 

nndetemiined  speciei*. 
Ceracu  mllei^  like  Eiiueaiihron. 
Rkrpidandru* paradoxus,  in  a  white  fungus 

at  the  baae  of  trees. 

SPHINDIDiE. 

Spkmdatf  nniericanv»y  in  fungi  growing  un 
timber. 

LUCANID.E. 

Lucanus  elaphns,  one  specimen  said  to  be 
found  in  Washington;  dama,  not  rare 
at  electric  lights. 

Dorcut  paraUeluSf  in  white  rotten  wood. 

PtatyceruM  and  CmichtiHy  like  Dorcas. 

Xicaffus  ohscurus,  on  sand  banks  along  the 
Eastern  Branch. 

PASSALIDiE. 

pQsscUxis  comulus,  boring  galleries  in  old 
stumps  and  logs. 

SCARABiElDi:. 

Oanihon  Ucris  and   vigUuns,  common   in 

dung;  viridis,  under  old  leaves. 
(li<mdiutn  histeroideSj  in  de<'aying  fungi. 
Cbprif,  all  in  dung. 

Phanseus  ramifex,  in  human  excrements. 
Onthophagus   hecatf^    iuhercullfrons,    and 
pennxyltnnicuSf  in  dung;  jarms  and  vari- 
eties, in  decaying  toadstools  and  fungi. 
Aphodius.     All  species  of  this  genus  live 
in  various  kinds  of  dung;  only  tiervol 
is  found  under  old  leaves,  and  oblxmgus 
in  hollow  trees. 
DialyUs  truncaius  and  stridlulus,  in  horse 

manure. 
Atsenius^  all  species  found  in  rich  grounds; 

figuratOTy  found  at  electric  light. 
Khyssemxis  scaber,  under  stones   in   wet 

sandy  places. 
Pleurophortts  c^stts,  in  rich  soil;  rmtralitt, 

one  specimen. 
Psnmmoditis  irderruplxis,  in  sandy  places 
along  the  river;  wgialioides,  one  spei'i- 
meu. 
.fjginha,  one  undescribed  specimen. 
Orhodxtts  musculuSf  one  specimen. 
BoUbocfnis,  found  occasionally  in  roads. 
Odontxus  cornigernHj  like  Bolbocerus. 

Proc.  N.  M.  vol.  XXV— oj  — 


GeotrupeSy  all  in  rotten  fungi  and  dung; 
homiiy  under  the  stem  of  a  toadstool, 
also  at  electric  lights. 

Ckeotus  aphodioideSy  in  rotten  wood. 

TVoXf  all  the  species  are  found  in  dried 
carcasses  of  mammals  and  birds,  also  at 
electric  lights. 

Hoplia,  found  flying  on  san<ly  soil. 

Dichelonycfiay  on  bushes. 

Senca  vesperlimiy  very  common  under 
stones  and  logs  in  spring;  tricolor  and 
sericea  on  bushes;  trociformiSf  rare. 

Macrodadylussubspinosusy  the  well-known 
rose  chafer. 

Diplotaxisy  the  species  are  all  found  under 
stones  and  on  bushes. 

Lachnoslema.  There  are  26  species  in  the 
District.  All  are  found  on  trees  at 
night,  or  attracted  by  lights. 

Anomala  marginaUiy  on  grapevine;  the 
others  all  on  pine. 

Strigoderma,  the  two  species  are  on  blos- 
soms of  rubus. 

Pelidnota  jmiicUUay  common  on  grape- 
vine. 

(hUdpu  lanigeray  on  cottonwood  trees. 

CtjclocephaUty  flying  after  dusk. 

Chalepus  trachypyguHy  on  muddy  grounds 
along  the  river,  and  abundant  at  elec- 
tric lights. 

LigyruSy  in  moist  sandy  places. 

AphonuSy  in  old  decaye<l  stump  of  trees. 

Xyloryctes  satyntSy  larva  very  abundant 
under  stones  in  pastures. 

Straiegiis  antpeuSy  in  rotten  wood. 

Dynastes  tityvLs  in  rotten  wood,  not  com- 
mon. 

PhiUurus  valguSy  one  specimen  dug  out 
from  the  ground. 

AUorhina  nitiday  extremely  abundant  in 
spring. 

Euphoria  indoy  very  abundant  iu  early 
spring;  areata  in  sandy  roads;  herbacea 
on  bushes;  fulgida  and  se/mlchralis  on 
blossoms. 

Cremastochilus  leucoslictuSy  one  specimen 
occurred  at  Odenton,  Maryland.  All 
the  others  are  found  in  nests  of  various 
ants,  also  flying  on  roads. 

Osmoderwa  eremicola  a'nd  scabroy  iu  rotten 
trees. 
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GnorimiLs  macuUmui^  on   l)lot!soiii&i,  very 

rare. 
TrichiiiHf  all  species  are  found  on  flowers 

and  blossoms. 
Valgtuif  in  decaying  chestnut  trees. 

SPONDYLlDiE. 

Parandra  brunnea,  under  bark  of  old  de- 
ciduous trees. 

CERAMBYCID.E. 
Orthoaoma  hrunneunif  under  loose  l)ark. 
PrlonuSf  like  Orlhosoma. 
SphenoMethns  tadei,  not  common  on  bushes. 
Asemum  mcestum^  on  pine. 
Criocephalus,  frequently  met  with  in  lum- 
ber yards. 
Smodicum   cacujiforme^  abundant    under 

bark. 
Hylotrupes  bajuluSy  on  posts,  lumber,  etc. ; 

ligneuSf  on  juniper. 
Phymaioden  varius,  in  oaks;  tuncmusy  in 

grapevine. 
CaUidmnit  all  common  on  pine. 
(Etne  rigida,  on  juniper. 
Gracilia  minuta,  on  twigs  of  trees. 
Chion  cinctus,  in  hickory  and  oak. 
Ehuria  quadrigemiiiataj  in  lumber  yanls 

and  attracted  by  light. 
Romaletim  aiomar'mm  and  ntfulum^  both 

not  common. 
Elaphidion  viliosumf  extremely  abundant; 

inucranatunij    conmion;    unirohr,    leps 

common;  8ub])ube«cerut  and  c'meraHcenSy 

rare. 
Tylonol(i«  bimaailatui^,   rare,  a  specimen 

found  at  electric  light. 
Ileterachthes  quadrimaculotns  and  eltenv^^ 

both  rare. 
Cnriuitf    Phyton,    Obrinm^    l)eaten     from 

branches  and  twigs. 
Callimoji/8  mnguinicoHiSy  on  flowers. 
Molorchvs  bimnculatttSf  on  blossoms. 
RhopalophoniSy  on  flowers. 
Tragidion  coqiins,  rare. 
Purpurieertwt  humeraliSy  on  hickory  and 

oak;  arillariSy  rare. 
Batyle  mturaliSf  very  common  on  flowers. 
Stenosphenus  notatns,  on  various  trees. 
Oyilene  pichiSf  on  hickory  in  spring;  robi- 

nivpj    very    common    on    jM)lidago    in 

autumn. 


GaUoides  nobility  rare. 

Arhopaltm fulminans,  rare. 

C.ytns  marginicoUiSy  not  common. 

Xylotrechus  colonuSf  very  common;  gdgit' 
tcUus,  in  pine;  qtiadrimacuialxMy  rare. 

NeoclytuSy  on  flowers  and  running  <m 
trees. 

Ciyianihus  ruricola  and  dibofnsciatua,  lx)th 
rare. 

Microdyttis  gazelluUt^  one  specimen. 

Cyrtophorus  vermcosusy  common  on  flow- 
ers. 

TiUomorpha  geininaia^  bred  from  sumac. 

Etuierces  picipesj  very  common  on  flow- 
ers; piniy  in  lumber  yards. 

Atimia  confusa^  not  common  on  juniper. 

Distenia  undata^  in  grapevine. 

Desmocerus  jxiHiatuH^  on  sambucus. 

Neq/dalis  meUituHj  one  specimen. 

Encyclops  ecenileus^  on  flowers. 

Rhagium  lineatum,  very  common  under 
pine  bark. 

Ventrodera  decoloraUi  and  picia,  of  both 
single  specimens. 

Toj'otus  trivittatiiSf  one  specimen. 

A (7n srops  directa J  not  common;  diMcoidea^ 
one  specimen. 

Gaurotes  cyanipetiniji,  on  blossoms. 

Sfrangalia  and  T\fpocerus,  all  on  blossoms. 

fjeptura,  all  on  blossoms  and  flowers; 
marginata^  very  rare;  hiviaaliUH,  circum- 
daia^  pubem,  are  rare;  lineola^  uilerv*, 
viUahiy  vaganSy  cordiferaf  proximay  are 
common;  of  subJtamata  and  tutUabHis, 
single  specimens. 

Eurypiera  Inleralhy  rare. 

Cyrtimut  pymsctiSy  common  on  trees  and 
bushes. 

Ps€noceru«  »upemotatn»y  common  on  vari- 
ous deciduous  trees. 

MonohammiMy  on  pine;  also  in  our  lum- 
ber yards. 

Dorcaschema  wildiiy  on  osage  orange; 
altemcUuTriy  on  mulberry  and  osage 
o  ange;  nigrum  ^  rare. 

Hetaenm  cinereay  on  mull)erry  and  hickory. 

Cacoplia  puUcUOy  one  specimen. 

Goes  tigriiia,  pulverulentOy  oculatOj  and  Mh- 
mllata,  on  bushes;  pukhra,  on  hickory; 
debiliSy  on  white  oak. 

Piecirodera  Hcalatory  on  willow;  two  speci- 
mens near  the  Free  Bridge. 
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.Unnthitderrn  ipiadrigibbu^t^  rather  rare; 
(ffcipimSy  \ery  comnmn;  morrisii^  ver>' 
rare. 

fjepiostyiwf  and  Lioptut,  all  on  ohl  twigs 
and  dead  branches. 

DeHfs  ^nosfu^y  common  on  various  weeils. 

Lq)htrge9,  like  LeptostiflvH. 

Hyperpitthftt^  like  the  prece<iing. 

Vroffrfrphisfasciaia,  on  deciduous  trees. 

Crmtographis  pumUiu^^  in  pine  trees. 

Aamihocimt^  obsoUtu*  and  nodtmis^  in  pine. 

Pogonocheru*  miaiu^,  in  pine,  rare. 

Ecifrus  doffycerufiy  very  common  on  deci<lu- 
OU8  trees. 

Kitpogtmius  tomefUosus^  not  rare  on  pine; 
reftitwt^  on  bushes;  suharmatufy  rare  on 
beech. 

(Mcidere*  clngulattiy  on  persimmon. 

Ataxia  rryptOy  on  old  branches. 

Ilippopsin  lemniscatOy  on  weeds. 

Saperda  oUiqaa,  on  alniis;  mndiday  on  ap- 
ple trees;  tridtniaia  and  jrMita,  on  elm; 
latercUiSy  on  willows;  puncticollisy  on 
Rhtis  toxicodendron. 

(ffterfft  himacidniay  on  rubus;  S-punctnta^ 
on  solidago;  ocellnta,  and  gracUi»y  rare; 
rufiroll\i(y  on  sumai*  and  sassafras. 
Tetropn  monotiigma  Rmijucundat  on  mead- 
ows. 
THraopes  tdraophthalimiAy  on  Asdepias  ror- 
iititi;  ranteriatofy  on  an  orange-col oretl 
asclepias;  S-mamUitm,  on  specimen. 

A  mphionycha  flammata J  on  bushes. 
Ihjnphaga  tenuipe»y  in  hickory;  /«tw,  one 
si)ecimen. 

CHRYSOMELID^. 

Dfmacia  cincticomifj  jnUmatay  and  pincatrixy 
on  aquatic  plants;  the  otherson  swampy 
meadows;  the  only  specimens  of  hyjHi- 
leftra  were  foimd  at  electric  light. 

Hiemonia  nigriconmy  in  swamps  on  water 
plants. 

Onodacna  o/m,  on  willow  blossoms  in 
early  spring. 

7.e\ig*rphora  pxtbenUa,  on  poplar. 

Stpieta  ferrugineay  rare. 

Lema  sayiy  on  Commelyna  rirginicOy  along 
the  Potoma<*  Flats;  trUineaiay  on  pota- 
toes; 6-punctata  and  brunuicoUi^y  in 
meadows. 


Crioceris  ojtparagi  and  J:^-punrt<Uay  on  as- 
paragus, imported. 

Anomcea  loAidaviOy  common  on  robinia. 

Coscinoptera  dominicanay  on  bushes  and 
herbs. 

Babia  and  a^utiww,  on  meatlows. 

ChlamyMy  larva  on  sycamore. 

Exema  gibber  and  conspermy  in  meadows 
and  on  shrubs. 

BamiretinAn^  Oryptocephalus.  All  species 
of  these  genera  live  on  various  flowers 
and  bushes;  only  schreiftersii  on  pine. 

Griburius  e(juestrisy  on  wild  roses. 

PachybrachySy  like  Oryptocephalus;  tridenny 
on  Rhus  toxicodendrons;  there  are  some 
unrecognized  forms. 

MonachuSy  DiachuSy  Triachuny  all  on  bushes 
and  plants  in  meadows;  IHachus  leiis 
and  TViachus  menus  are  rare. 

Fidia  Htirida  and  longipesy  common  on 
grapevine. 

XanthoniOy  very  common  on  various 
bushes. 

Myochrous  denticoUiSy  by  sweeping  mead- 
ows. 

(Hi/ptoscelis]mbewrnsArn\  barbainy  conmion 
on  pine. 

GraphopSy  in  meailows,  es{)ecially  on 
clover. 

Tyjtophortis  mnellux  and  varieties,  very 
common  in  meadows;  riridicyaneuSy 
rare. 

MetachromOy  on  buHhet*,  es{)ecially  oak. 

Chrysochujt  anraluSy  conmion  on  apocy- 
num. 

Tymnes  tricoloTy  common  on  bushes. 

ColaspiSy  common  on  meadows  and 
bushes. 

Rhabdopterus  picipeSy  like  Colaspis. 

X*xfonotay  on  flowers  and  bushes. 

ChrysodinOy  like  Colaspisy  very  common. 

Prasocuris  raripeSy  on  swampy  grounds. 

Labidomera  climcollisy  on  Asclepias  incar- 
nata. 

I^ptinotarsa  deremlinealOy  the  well-known 
potato  beetle;  junctUy  has  disappeared 
from  our  fauna  since  the  arrival  of 
decemlineata: 

Zygogramma  &ni\("aUigrapha,  all  on  mead- 
ows and  weeds. 

Plagiodera  riridisy  very  common  on  (!ru- 
cifen)ua  plants. 
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Gaslroidea  cyaneay  on  rumex. 

Una  lapponica  and  ^criptay  on  willows. 

Monocesta  coryliy  on  elm,  rare. 

Trirhabda  tomentosa^  rare;  virgaia,  one 
specimen. 

GalervuxUa  americanay  on  solidago;  nifo- 
sanguineOy  on  Azalea  nndiftora;  n\fm- 
phsesty  on  nyraphsea  and  other  aquatic 
plants;  decora^  on  willows;  itotata,  on 
eupatorium;  xanthomelfFna^  on  elm. 

Diabroticat  IS-punclala  and  rittata,  com- 
mon everywhere;  atripenmn,  rare. 

PhyUobrotica  discoidea  and  limhata^  on 
swampy  grounds. 

Luperodes  meraca  an<l  cifaneiluSy  on  mead- 
ows. 

Phyllechihnut  dorsalis  and  gentilh^  on  les- 
pedeza. 

Ceroloma  trifurcatay  common  on  bushes 
and  meadows. 

Blepharida  rhoiSy  on  rhus. 

Pachyonychus  paradorus,  on  smilax. 

Ilypolampsis  pilomy  not  rare. 

(EdionychiSf  more  or  less  common  by 
beating  meadows;  riarw,  very  common; 
indigopteray  one  specimen. 

Disonycha,  like  (Edionyrhis;  ,5-vittalaf  one 
specimen. 

Sphaeroderma  opima^  several  specimens 
by  sweeping. 

Flaltica  chalyf}€a,  on  grapevine; /»xrort7ie</, 
on  (pnothera;  igniiay  everywhere  in 
bushes;  amamay  rare;  mareragansj  one 
specimen. 

Laclica  iris  and  tibialis^  both  rare. 

Diphaulaca  bicolorata,  rare. 

Orihaltica  copaUnOj  very  common  on 
sumac. 

Crejridodera  rtifipes,  on  black  locust;  //W- 
j^*w<'/«,  very  abundant  on  willows;  r/fn- 
ventrisy  abundant  on  meadows. 

Epilrlvy  very  abundant  on  various  low 
plants;  parxmla,  on  solanum. 

Mantura  floridana,  swampy  meadows. 

Chwtocnema,  all  on  meadows;  mbaflin- 
drica  and  protensa  are  rare. 

Sysiena,  all  on  bushes  and  lower  plants. 

Glyptina,  by  sweeping  meadows. 

Aphthona  insolHay  very  rare. 

Phyllotreta,  all  on  cruciferous  plants,  ex- 
cept pi  eta. 

LongitarsiiSy  all  by  sweeping  meadows. 


IMbolia  borealiSf  on  plantago. 

Pxylliodes  convexior^  on  low  plants. 

Mirrorliojmla  viUata  and  xerene^  live  on 
solidago;  the  others  are  rare;  meUhei- 
meriy  very  rare. 

(Pdontofa  ncapularis  and  bicohr  on  mead- 
ows; dorsnh\  on  black  locust;  j«rnYMa, 
everywhere  (m  bushes;  /iorn»,  very  rare. 

Vharistena  ariadne^  one  specimen. 

Octotoma  plica  tula  y  on  Tecoma  radicans. 

Steniitpa  nieUdlica,  on  swampy  meadows. 

fojisida  nigripes  on  convolvulus,  biriUatay 
on  potatoes. 

Coptocyrla  clavatay  on  oak;  the  others 
mostly  on  convolvulus. 

Chelymarpha  argnSy  common  on  convol- 
vulacea?. 

BRUCHIDiE. 

Spermophagus  robiniti'y  on  Gleditschia  tria- 
canthos. 

UruehuH  pi»orumy  in  peas,  imported;  cJii- 
?ienj??>*and  4'n'orul<iiuSy  both  imported^ 
bitmheratuHy  in  seeds  of  Cassia  marih 
landica;  diftinguenduSy  on  Lvdnigia  al- 
teniifolia;  obsoleiuSy  in  seeds  of  Tephrofda 
virginiana;  obtectus  in  beans;  hibisciy  in 
seeds  of  Hibiscus  mosdieutos;  exignuSy  in 
seeds  of  A  morpha  fruiicosa;  of  cairns  and 
perforaliiSy  single  specimens. 

Zabroles  obliteralus  and  subnilenSy  rare, 
habits  unknown. 

TENEBRIONID^. 

Epitragus  ariindiniSy  on  bushes. 
Phellopm  olK'ordaiay  under  old  bark,  one 

specimen. 
Blaps  similisy  said  to  l)e  found  in  Alexan- 
dria, Virginia. 
Polyplevrus  gnninatits^  under  stones  and 

chips. 
Nydobates  pcnnsylranica,  abundant  under 

loose  bark. 
Merimis  IseviSy  like  NyctolKtles. 
Haplandrus  femoral  us  and  aier^  under  loose 

bark. 
Scotobates  calcaratus,  common  under  bark. 
XylopinuSy  under  bark;   ivue^cenSy  rather 

rare. 
Tenebrio  obscurt(s  and  molHory  introduced 

species;  rasfauensfLndleuebrioideSy  under 

loose  bark. 
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Opatrinuit    notuM,    very    common    under 

^itonee. 
Biapstinus,   under  stones  and    chips   in 

sandy  places. 
TriboHumferrugineum  and  confusum,  under 

liark,  introduced. 
lAfphia  ficicolay  rare. 
Ihopdus  pundcUtuty   very  common  under 

bark. 
Echocrrus  majrHlotms  and  denligety  both  im- 
ported. 
Alpiiitobiwi     (fiaptrinii^f     common,     im- 
ported. 
Vloma,  all  in  rotten  wood. 
EtUorhia  picea,  under  stones  and  in  moss. 
Aivtdwi  hfrunneufy   exceedingly  common 

under  old  leaves. 
I\tratenetv8j  very  common  on  dry  leaves. 
Pratsewf  fu^culuSf  in  rotten  wood,  rare. 
Diaperis  hydni,  in  fungi,  abundant. 
ArrhfnoplUa  hicomis  and  viridipennisy  on 

various  fungi. 
FUUpdema.     The  species   of    this  genua 
live  all  under  bark  infested  with  fungi; 
ruficolUy  rare. 
PhyUthus  bi/asciatus,  in  fungus. 
Palorus    ralzeburgi  and    mbdepresgiiSy   in 

seeds,  imported. 
Hypophiceuft,  parasiticonScoljrtids;  pUigeVy 

rare. 
Pentaphyllwt  palliduSy  in  fungus. 
BoUiotherus  bifurcusy  in  hard  fungi  grow- 
ing on  trees. 
Bfjietophagtia  roiiicotay  under  old  bark. 
Ifflops  micamty  aniericanusy  and  ureutty  at 
the  base  of  trees;    reiiustu»y  on  deial 
branches  of  oak. 
MeracarUha  coniractay  on  old  trees. 
StrcngyHum  ienuicolle  and  termincUumy  in 
rotten  wood. 


LAGRIIDvE. 

Arthromncra  <meay  common  on  bushes. 
StfUiray  like  Arlhromacrn. 

MONOMMIDiK. 

IlyporhaguspiindulatitJty  <'omnion  <m  chest- 
nut logs. 

MELANDRYIDvE. 

Telratoma  iemellaiay  on  rotten  twigs;  <r»m- 

corumy  rare. 
I^senus  humercdiSy  in  fungi,  not  coiTunon. 
PenthCy   in  fungi    growing  on    logs  and 

stumps. 
Synchron  pimctalay  very  common   under 

bark. 
Eustrophus  and  IlolostrophuSy  in  fungi. 
Orchesitty  in  hard  fungi  growing  on  trees, 
IlallomentiAy  on  fungi. 
Microscapha  clavicornisy  common  on  dead 

twigs. 
Melandrya,  under  old  bark. 
Carebara    longuluy   on    pine    twigs;    one 

specimen. 
Spilotus  4'P^isttd(muiy  common  on  twigs. 
Enchodes  sericeOy  from  a  felled  old  tree; 

one  specimen. 
MyMaxia  simidatory  under  liark. 
Hypulus  IHuratuSy  common  on  moss  grow- 
ing on  trees;  concolor,  rare;  vaudoueriy 

one  specimen. 
Symphora  fiavicoUh    and     migosay    both 

common  everywhere. 
Animxya  glaucuUty  on  dead  twigs. 
ScrapHastriceOy  very  common  on  blossoms. 
Alhpodii  luleay  on  flowers. 
CanifOy  very  common  on  bushes. 
NothuH  variansy  on  Crattrgu^, 
Mycterus  scabeVy  on  flowers. 


CISTELIDiE. 

AUernla  aira  and  puncitdcUay  on  dry  twigs. 
llymenoruSy  on  bushes  and  dead  branches. 
ViMela  brevis  and  marginatay  on  flowering 

trees. 
Inomiray  on  flowers  and  bushes. 
Mycetodiares^  on  old  wood,  but  rare. 
Chromatia  amamay  rare. 
Capnochron  and  AndrochintSy  on  bushes 

and  old  twigs. 


PYTHIDiE. 

Bftroif  nnicolory  under  pine  bark,  once 
found  across  the  Free  Bridge. 

Pytho  americamiSy  under  bark  of  stumps, 
rare. 

Salpingus  tnrescenSy  rare,  two  sj)ecimen8. 

Rhinoaimus  viridiseneuSy  one  specimen. 

(EDEMERID^. 

Microtonus  sericanSy  very  common  on 
bushes. 


Digitized  by 


Google 


54 


PROCEEDINGS  OF  THE  NATIONAL  MUSEUM. 


ECOLOGICAL  NOTES— Continue<l. 


Nacerdea    melanxiraf   everywhere  in  the 

fity. 
OxaciSj    Proboscaj    and    Asdera^    all    on 

flowers. 

MORDELLID.E. 

Pentaria  trifasdatay  on  flowers,  common. 
Anaspis  flavipennin  and  inifay  on  flowers. 
Tomoxia  lineeUa  on  old  twigs;  incltisa^  one 

specimen. 
MordelUif  all  the  species  live  on  bushes 

and  flowers. 
Mordellistena.    The  very  numerous  species 

of  this  genus  live  partly  on  flowers, 

partly  on  dead  twigs. 

ANTHIClDiE. 

StereopcUpus  melh/ij  on  bushes  near  water. 
Corphxfra^  on  flowers  in  swampy  localities. 
Xylophilm  melsheimeri,  bcmaliSf  nefjtUoms, 

and  fascialus,  on  bushes;  subfasciaius^ 

under  old  leaves  and  bushes;  bntnni- 

penniSf  under  bark  of  sycamore;  notahWj 

rare;  impressus^  on  pine. 
Mncratria  confusa  and  murina^  on  bushes 

near  water,  very  common. 
Notoxus  anchoruy  monodon^  on  flowers  and 

bushes,  very  common ;  birolory  under  old 

leaves,  very  abundant. 
Mecynotarsus  candidrmty  on  sand  l)anks  near 

Eastern  Branch. 
Anthicus.     The    numerous    species    live 

either  on  flowers  or  on  the  banks  of  the 

river. 

PYROCHROIDiE. 

Ischalia  cx)SiaUi,  in  white  rotten  wood,  rare 
Pyrochroa  flabellaia  and  femoralis,  under 

chips  of  wood. 
Dendroides  canadenmy  under  bark  of  tree^. 

MELOIDiE. 

Melo€y  all  species  are  crawling  around  in 
early  spring. 

Tricrania  sangninipenniSf  found  in  Rock 
Creek  Valley  on  gravelly  grounds. 

Xemognatha  nemorensis  and  cribrarioy  on 
flowers  of  solidago. 

Zonitis  bilineatOy  on  flowers. 

Honiia  minntipennhy  in  clay  banks  inhab- 
ited by  Anthophora  abrupta. 


Macrobagis  unicohry  on  solidagf>  and  pota- 
toes. 

EpiccnUa  j)ennmflmniea  and  cinereOy  on 
solidago  and  solanum;  viUata  and  ifw- 
niscalay  on  ix>tatoes;  strigoany  on  flowers; 
trichnis,  on  convolvulus. 

Pyrota  germari  and  llmbalisj  on  solidago. 

Pomphopfea  venen^  on  willows. 

RHIPIPHORIDiE. 

Pelecotoma  flavtpeSy  rare. 
RhipiphoruSy  all  on  flowers. 
Myodites  fasciattts  and  varieties,  on  soli- 
dago and  Humac. 

STYLOPIDiE. 

Xenon  peckii,  parasitic  on  polistes. 

RHINOMACKRID^. 

Rhinomacer  pUontm  and  ehngatusy  very 
common  on  dying  pine  trees. 

RHYNCHITIDiE. 

AtUeles  casmndrscy  on  bushes. 
Eugnamptus  anguslatu^   and   collar iSy  on 

sycamore  and  other  trees. 
RhynchiteSy  on  various  bushes,  mostly  oak. 
Pterocolnji  nratxiRy  on  oak  bushes. 

ATTELABlDiE. 
AUelafntSy  mostly  on  oak  bushes. 

OTIORHYNCHIDiE. 

Epicwrus  imbricatw*,  ct)mmon  on  dry 
meadows. 

Ilormonis  nndnlaiiWy  rare. 

Pnnscopus  erinaceu»y  wild  grapevines, 
June,  July. 

Phyxelis  rigidus,  under  stones. 

Otiorhynchun  mlcat^i^y  one  specimen  in 
Oak  Hill  Cemetery;  orntiis,  two  speci- 
mens. 

Cercopetis  chnjBorhcevusy  in  early  spring, 
under  chips  and  stones. 

Tanymecus  ronfertun^  on  dry  meadows; 
common. 

Pandektejus  hiUiris,  extremely  abundant 
on  branches  and  bushes. 

Brarhyi<tylnii  acxUuSy  exclusively  on  per- 
simmon. 
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Apknutu9  tmmatxLs^  on  hazel  aiul  other 
bashes. 

CURCULIONID.E. 

Sitone*  flav^^cens  and  higpidulu*^  very  com- 
mon on  clover. 

Ithifcmis  novehoracetim^  on  hickory. 

Apion.  All  species  occur  on  dry  or  moist 
meadows,  on  shrubs  and  bushes;  only 
a  few  of  them  have  been  bred,  and 
the  food  plants  of  these  have  been 
repeatedly  recorded. 

Podapimi  gallicohj  bred  from  its  gall  on 
Pirtus  rigida, 

Fhytonomus  comptuSf  on  meadows;  punc- 
tatugj  is  the  well-known  imported  clover- 
leaf  beetle. 

Littronoiuji,  all  the  species  are  found  on 
sandy  and  muddy  grounds  near  water. 

Macrops,  like  LiKtronotnit. 

Piggodes  Hrobif  common  on  pine. 

Fadiylobius  and  Hylobiua^  like  Pi^mdr*. 

Eudocimu»  mannerheimi,  rare. 

Lixu^,  all  occur  on  rather  low  meadows. 

Dcryt^mfot  hrtmcoUUf  on  poplar. 

Pachyfihnnes  amfenuftj  on  Cuscnta. 

SmicTonyx,  All  the  species  are  found  by 
sweeping  on  meadows. 

PromecoUtrmut  gibbiro«tri»^  like  Smicronyx. 

Phylloirox  ftrrugivmHf  on  bushes. 

Brachyhamus^  Onychylis^  Endalus,  Tony- 
gpkyrus,  LissorhophiH,  and  BagouSj  all 
these  genera  are  found  on  palustral 
plants. 

OHdocephaluf.  Our  species  are  inquili- 
nous  in  Cynipid  galls. 

Magdalis  olyra^  on  hickory;  perforata  and 
h\gpoide»^  on  pine;  pandura  and  pallida y 
on  elm. 
Tarhypterui  quadrigihbus,  on  Crataegus  and 
apple. 

Anthonomus  gtUariSf  in  pods  of  cassia; 
suturalis  in  wild  plum;  lycophantay  in- 
quilinous  in  willow  galls;  juniperinuti, 
in  the  juniper  fungus;  violeeultis^  on 
solidago;  unguUiriSy  in  Cassia  marylan- 
dica;  signatus  in  Fragaria  and  rosaceous 
plants. 

PiKudanthonomus  cralregiy  on  Crataegus. 

Xanthus  pygmanis,  on  juniper. 

EUeBchwi  ephippiatuSy  on  willow. 

Acalyptus  carpiniy  on  willow  blossoms. 


Orcheates  mlicisy  niger^  paUidiconmy  on 
willows;  hetvleti,  on  Betula  nigra. 

Prionomerus  ccdceatuSf  on  sassafras. 

Piazorhinus  scutellarisy  very  common  on 
bushes;  piduSt  rare. 

Thysanocnemis  helvolus  and  fraxini^  in 
seeds  of  Fraxxnus, 

Plocetes  ulmif  on  Cephalanthus  accidenlalig. 

Gymnetron  teter,  on  verbascum. 

Miarus  hispidultiSy  on  Ijobelia  syphilitica. 

Lsemosaccus  plagiatus^  on  oak  bushes. 

Conotrachelus  juglandis  and  elegans^  on 
hickory;  craisegi,  on  Crataegus;  nenu- 
phar, on  plum;  tuberosus^  on  urtica; 
JissunguiSy  on  hibiscus;  anaglypticus, 
under  moist  bark  and  various  bushes, 
very  common;  hispidus,  rare. 

Rhyssemains  lineaticoUiSy  in  the  pods  of 
asclepias. 

Chalcodermus  coUariSj  rare. 

Microhyus  setigerj  on  dead  branches. 

Acampius  rigidus,  in  red-rotten  wood. 

AcaUeSy  all  under  decaying  leaves. 

TSfloderma  foreolatum,  in  stems  of  (Eno- 
Ihera  biennis;  fragariiVf  on  fragaria; 
lereuniy  on  plants  growing  in  bogs. 

Phyrdenus  undatuSy  on  Solanum  nigrum. 

Crjfptorhynchus.  All  species  are  on  dead 
twigs. 

Piazurus  orulatusy  on  bushes,  very  com- 
mon. 

Coptums  binotalusy  on  (Heditschia  trlacan- 
thos;  quercuSy  on  oak;  longulus^  in  poda- 
pion  gall^;  minuivs^  on  oak. 

Acoptus  suturalisy  crommon  on  dead 
branches. 

Tachygonus  lecontei,  <m  oak ;  tardljMfs^  rare. 

Mononychus  vulpeculusy  on  iris. 

Craponius  imequalis,  on  (rrapes. 

Acanthoscelis  curtus  and  acephalus^  com- 
mon on  polygonum. 

AideuteSy  all  on  swampy  meadows;  nebu- 
losus  and  asjyer,  rare. 

Pelenosomus  cristatnSy  one  specimen. 

Acallodes  ventricosus,  rare. 

Ckutorhynchus  rapn;  on  lepidium  and 
other  cniciferous  plants;  the  other 
species  all  live  on  plants  in  marshy 
ground. 

Ckrlogaster  zimmermanniy  on  swampy 
places. 

Perigasier  cretura,  like  Coelogaster. 
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Peleriomus  sulcicolHn^  on  jKilygonum. 
Rhmoncus  pericarpiuSj  pffrrhopuH,  and  /o/*- 

guJuH^  all  on  i>olygonaceoufl  plants. 
Bans,  the  species  are  obtained  by  sweep- 
ing meadows. 
Plesioharis     T-signum    an<l    dwjuncUi,   in 

swampy  meadows. 
GlypiohfirUy   Onychobarh,  and  AvJoharw, 

all  are  obtained  by  sweeping  marshy 

meadows. 
AmpetoglyjAer    alfr    and    MadareUtm^   on 

ampelopsis. 
Detimoglyplns  rrenatuft^  on  wild  grape. 
PsendofKirw    peHoralis    and    nigr'ma    on 

meadows. 
Trirhobftriii  trinotala,  on  potatoes. 
Centrinus.     All  live  on  flowers,  espivially 

in  the  fall. 
Centrinoptutf  Nicenlnia^  LimnolHiris,  Oligo- 

lochuSf  IdiostefJius,  and  StelhobariH,  all 

these  genera  live  on  various  herl)s  and 

weeds  in  meadows. 
Z'lglyptus  striatus  and   snUcalus,  in  dead 

twigs. 
OomorphidiuH  LrtncoUis,  one  specimen. 
Barinus  cribricolfia  and  curticoffiSy  rare. 
BarUepton  fdiforme,  in  swampy  meadows. 
Plocamus  hispidulaSy  bree<ls  in  dead  twigs 

of  Robinia  pseudacacia. 
Balanintis,     The  habits  of  these  species 

have  repeatedly  been  placed  on  record. 

BRENTHID^. 

Eupsalis  mirmiaj  under  loose  bark  of  vari- 
ous trees. 

CALANDRID^. 

Rhodobsenus  IS-jmndatua,  very  common 
on  meadows. 

ASphenophorm.  The  species  live  on  the 
rootsof  grasses  in  sandy  places;  ochreus, 
melanocephalus,  mndpHlh,  and  panndxis 
are  very  abundant. 

Calandra  oryzic  and  granaruiy  in  stored 
rice,  wheat,  corn,  ete. 

DryopWioms  corliadisy  very  common  un- 
der bark  of  rotten  trees. 

Himatium  erram,  under  bark;  coniciim,  in 
bark  of  Liriodendron  lulipifera. 

Co8sonuf<  impressifrons,  under  bark  of  vari- 
ous trees. 


Sienomirnm  pallidum,  under  bark,  rare. 
Phl(rophagn8  apionides  and  minora  on  dead 

twigs. 
Wollastonia  quer cicala j  like  Phkeopliagus. 
Amaurorhinns  niiens,  on  dead  branches  of 

grapevine. 
Hexarthrum  ulkei,  rare,  seems  to  be  im- 

I)orted. 
Rhyncolm  oregonensis,  rare. 
Stenoscelis  brevis,  common  in  rotten  wood. 

There  are  several  underacribed  Ckdan- 

drida\ 

SCOLYTIDiE. 

SctdytiM  quadrispinosuSf  on  hickory;  mtUi- 
r*w,  on  celtis;  rnguloms,  on  fmit  trees. 

Chramems  icor'm\  in  branches  of  hickory. 

PldxpotribuJi  liminariSf  on  fruit  trees;  fron- 
ttdlsy  on  Morus  rubra. 

Ifylesiniis  aculeaius,  under  bark  of  ash; 
opaculus,  under  elm  bark;  fascialus, 
rare,  infests  twigs  of  Fraxinus. 

Ctiesinus  slrigicolliSy  on  liquidambar. 

Phlfeosinm  dentatus,  under  bark  of  juniper. 

Carphoborus  bifurctiSy  under  pine  bark. 

Dmdroetonus  (erebraiiSf  under  pine  bark; 
froidaluy  one  specimen. 

Hylast^Sy  all  on  pine;  also  Hylurgopa  pint- 
fex. 

Crypturgm  alutaceus,  on  pine. 

Cryphxtlus  rigidusy  on  beech,  one  speci- 
men. 

VoccolrypeH  dactyliperda,  found  occasion- 
ally in  dates  in  our  fruit  stores. 

Hypofhenenuis  ernditus  and  dissimiliSj 
found  abundantly  in  dry  twigs  of  vari- 
ous trees  in  early  spring. 

Pityophthorwi  mmutimmuSf  under  oak 
bark;  ptUicarimy  pvdluSy  puberuluSy  an- 
necteiis  and  hirticepSy  on  pine;  comimUis, 
on  rhus. 

Htyogenen  plagiaiuSy  on  pines. 

Xyloc.'eptes  decipienSy  rare. 

Tomkus.     All  under  bark  of  pines. 

Dryocoetes  granicollisy  rare. 

Micracis  suluralis  and  opacicoUis  boring 
in  old  twigs;  rudiSy  in  willow,  rare. 

ThymnocH  JimhricorniSy  in  dead  hickory 
twigs. 

Gnathotrichu»  materiarius  and  asperulus, 
in  pme. 
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ECOLOGICAL  NOTES— Continued. 


Xi^eborus  taehygraphitgy  boree  in  Acer 
doM^earpumand  other  trees,  on  the  shore 
of  the  river;  ditpar^  in  apple;  cdms, 
in  hickory;  hiographus^  male  of  celsus; 
fiutxdfu^  very  common  in  oak;  pUmi- 
coUis,  probably  male  of  fiMcalw;  re- 
tuficoUtSf  probably  male  of  pubettcewt; 
xyiographuMf  abundant  on  oak. 
'  Xyio(eru$  gcabricoUis,  rare;  pditiay  com- 
mon, bores  in  Acer  dasycarpum. 

Corihylus  punctaiimmu*,  common  in  the 
roots  of  Vaccinium  corymbosum. 

Monarthrum  Jasciatum    and  mali^    very 
abundant  in  deciduous  trees. 

Platypus  flavicomU   and   qnadridenialus^ 
mostly  boring  in  pine. 

ANTHRIBID.E. 
Eurymyder  fascialws,  on  old  branches. 


Tropideres  bimacuUitus  and  rectus,  on  dead 

twigs. 
HormiscuSy  Toxotropia  and  Ensphitrus,  all 

common  on  old  twigs. 
Piezocorynus  dispar,  mctstussnd  mixluf,  mi 

old  logs  and  under  loose  hark;  tm  :ius 

rather  rare. 
Anthrilms    comuhtSf    not    rare    on  dead 

branches. 
(\xitoparh  lunatus  and  lugubriSy  in  fungi 

growing  on  old  logs;  lunaiu9,  exceed- 
ingly common;  lugubris^  rare. 
Braehytarsus  cUtematus  sind  variegalus  very 

common  on  meadows;  lomentomis^  very 

common  on  ambrosia. 
AnthriMus  rolundcdwa,  on  swampy  mea<l- 

ows,  common. 
ChoraffuSy  not  rare  on  dead  twigs. 
Euxenui  punciatu»y  on  twigs,  rare. 
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SOME  NEW  SOUTH  AMERICAN  BIRDS. 


By  Harry  C.  Oberhoi>»kr, 

AnsiManl  fhmiihoUHfiM,  I)e}Mirtment  of  AffrieuUure. 


During^  the  course  of  various  recent  systematic  researches  in  the 
bird  collection  of  the  United  States  National  Museum,  the  following 
South  American  species  and  subspecies,  apparently  new,  were  inci- 
dental h^  brought  to  light.  They  for  the  most  part  belong  to  the 
Tyrannida;  and  other  mesomyodian  families.  In  seveml  instances  the 
specimens  had  been  for  a  long  time  in  the  United  States  National 
Museum  collection,  but  either  undetermined  or  misidentified. 

For  privileges  of  investigation  and  publiciition,  as  well  as  for  many 
accessor^'  courtesies,  the  thanks  of  the  author  are  due  Mr.  Ridgway, 
the  curator  of  the  division.  In  three  cases  where  material  from  other 
museums  forms  the  basis  of  description,  indebtedness  to  the  proper 
source  is  acknowledged. 

Family  FORMICARIID^. 

THAMNOPHILUS  TEPHROGASTER,  new  species. 

Chars,  >f/>. — Similar  to  Thamnophilus  caendeMcens  in  form  and  gen- 
eral color,  but  differs  in  having  the  abdomen  and  crissum  pale  slate 
graj^  instead  of  white,  the  lower  tail-coverts  barred  with  blackish. 

Desenpti(m.—Ty\}^,  adult  male,  No.  32846,  U.S.N.M.;  Bahia, 
Brazil.  Pileum,  nape,  and  middle  of  back  black,  the  latter  with  large 
concealed  spots  of  pure  white;  remainder  of  upper  surface,  the  super- 
ciliary stripe,  sides  of  head  and  neck  slate  color,  the  lore3  and  auric- 
ulars  mixed  with  blackish;  tail  black,  broadly  tipped  with  white,  and 
with  a  bar,  or  lengthened  spot,  on  the  middle  of  the  exterior  web  of 
each  of  the  outer  rectrices;  wings  fuscous,  the  secondaries  margined 
externally  with  slate  color,  the  primaries  narrowly  with  white,  the 
superior  wing-coverts  all  black  with  broad  white  tips;  lower  surface 
slate  gray,  paler  posteriorly,  where  obsoletely  barred  with  gmyish; 
crissum  light  slate  gray,  barred  rather  indistinctly  with  slaty  blackish; 
lining  of  wing  grayish  white.  Length  of  wing,  71  mm. ;  tail,  ^^  mm. ; 
exposed  culmen,  13.5  mm.;  tarsus,  23  mm.;  middle  toe,  14  mm. 

This  new  Thamnophilus  has  apparently  hitherto  been  confounded 
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with  Thamnophihis  caenth'sceiis^  from  which,  however,  it  is  at  least 
subspecifically  distinct.  All  the  specimens  we  have  seen  are  from 
Brazil,  and  are  quite  uniform  in  chai*acters,  though  some  of  them  are 
more  plainly  barred  on  the  lower  tail-coverts  than  is  the  tv|x*:  and 
while  the  pi-esent  form  may  ultimately  prove  to  be  but  the  geo- 
graphical representative  of  71  cw^ulsscen^  in  Brazil,  there  is  at  4>res- 
ent  no  evidence  of  intergradation.  From  Tharmiophllns  naeriu^^  with 
which  it  agrees  in  general  appearance,  it  diflFers  in  decidedly  shorter, 
weaker  bill,  somewhat  paler  abdomen,  and  broader  bar  on  the  median 
portion  of  the  outermost  rectrix.  A  female,  apparently  belonging  to 
this  new  species,  has  a  shorter  bill  than  the  same  sex  of  T,  naei^his^  is 
appreciably  less  rufescent  above,  with  the  tail,  particularly^  on  the 
middle  feathers,  more  blackish;  and  in  place  of  the  dull,  grayish 
ochraceous  of  nmnmm^  is  conspi(*uously  rufous  }>elow,  anteriorly  shaded 
with  olive. 

This  form  seems  never  to  have  received  a  name,  sinc«  Thcimnophilus 
caeridf'sct^H  Vieillot,*  and  ThaiDrwphihis  anraUi^  of  the  same  author,* 
both  based  on  Paraguay  specimens,  as  well  as  ThaminqthllnH  veuiralh 
Sclater,*  all  refer  undoubtedly  to  the  white-ventt^d  bird.  It  is  barely 
possible  that  7%a?>2n<>/?A/7?/,v^/7/'f/^w^  Swainson*  is  the  immature  male 
of  the  bird  here  described,  but  unless  considerable  allowance  is  to  bo 
made  for  error  of  description  this  seems  not  to  be  the  case. 

Family  FURNARIID^. 

SYNALLAXIS  SPIXI  NOTIUS.  new  subspecies. 

Chars,  siibsp, — Similar  to  Si/nullaxis  spiel  MpiXi\  but  much  more 
grayish  above;  sides,  flanks,  and  crissum  grayish,  or  but  very  slightly 
rufescent. 

Descnptifm. — Type,  adult  male.  No.  55783,  U.S.N.M.;  Conchitas, 
Buenos  Ayres,  Argentine  Republic,  Noveml>er,  1868;  William  H. 
Hudson.  Crown  and  forehead  bright  chestnut;  rest  of  upper  parts 
dark  grayish  brown,  somewhat  rufescent  on  the  back;  tail  similar,  but 
slightly  darker;  wings  fuscous,  margined  externally  with  olive,  the 
median  and  lesser  coverts  chestnut,  the  greater  series  edged  with  the 
same;  sides  of  head  and  neck,  including  supraorbital  region,  deep 
brownish  gray;  center  of  chin  and  throat  black  with  silvery  gray  tips 
to  many  of  the  feathers;  remainder  of  lower  surface  down  to  the 
breast  brownish  gray;  abdomen  pale  brownish  gray,  the  sides  and 
crissum  much  darker  and  with  a  Very  slight  tinge  of  rufous;  lining  of 
wing  buff.  Length  of  wing,  49  mm.;  tail,  71  mm.;^  exposed  culmen, 
14  mm.;  tarsus,  19  mm.;  middle  toe,  13  mm. 


»Nouv.  Diet.  (I'Hist  Nat,  III,  1816,  p.  311. 

Mdeni,  i>.  ;n2. 

'Edinburgh  New  Philos.  Journ.,  new  ?er.,  I,  1855,  p.  244. 

♦Zool.  Journ.,  11,  1825,  p.  91. 

''Tail  imperfect. 
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The  type  of  Syn4illaxis  sjrixi  came  from  Brazil,  and  it  is  on  the 
strength  of  comparison  with  birds  from  that  country  that  the  present 
separation  is  made.  A  specimen  from  Paraguay  seems  to  be  some- 
what intermediate,  though  agreeing  substantially  with  Brazilian  birds. 

«  XENICOPSIS  PERCNOPTERUS,  new  species. 

Charn,  sp. — Allied  to  Xenicojms  oleagineua^  but  more  rufescent 
throughout;  upper  sui-face  somewhat  darker,  superciliary  more  deeply 
oohraceous;  breast  more  strongly  tinged  with  ocbraceous;  lining  of 
wing  darker. 

I}exrnj)tiaf ».—Ty^,  adult  male,  No.  177706,  U.S.N.M.;  Alto  da 
Serra,  Brazil,  August  8, 1899;  J.  Lima.  Upper  parts  uniform  reddish 
olive  brown,  a  little  paler  on  the  rump  and  upper  tail-coverts,  the 
feathers  with  slightly  darker  margins,  producing  an  obsolete  squamate 
effect;  wings  like  the  back  but  more  rufescent;  tail  plain  chestnut; 
superciliary  stripe  deep  ochrac«ous;  lores  ochraceous,  mixed  with 
olive  brown;  cheeks,  sides  of  head  and  neck  olive  brown,  inclining  to 
blackish,  with  broad  shaft  streaks  of  buffy  and  white;  chin  and  upper 
throat  pale  buff,  the  feathers  all  tipped  with  olive;  remainder  of  lower 
surface  olive  brown,  rather  lighter  than  that  of  the  upper  parts, 
streaked  broadly  and  sharply  with  buffy  white  and  ochraceous,  these 
markings  narrow  on  flanks,  sides,  and  crissum;  lining  of  wing  deep 
fulvous ;  inner  margins  of  remiges  dull  ochraceous.  Length  of  wing, 
79  mm.;  tail,  73  mm.;'  exposed  culmen,  18  mm.;  tarsus,  22  mm.; 
middle  toe,  18.5  mm. 

In  the  chai-acter  of  the  streaking  below  this  new  species  agrees  with 
both  Xenlc4}pH!>i  oUaghiewi  and  Xenicopsis  acr It m ^^  ditlQvm^  further 
from  the  latter  in  its  decidedly  more  mfescent  color  both  above  and 
lielow,  and  in  the  strongly  buffy  instead  of  yellowish  shade  of  the 
light  areas  on  the  breast  and  lower  throat.  There  is  no  difficulty  in 
distinguishing  the. present  species  from  Xenicopsis  rufmupei'c'diatus^ 
since  the  much  more  distinctly  streaked,  less  rufescent  lower  surface, 
the  paler  superciliary  stripe,  with  the  much  darker,  more  olive  upper 
p  irts,  serve  to  separate  it  almost  at  a  glance.  There  seems  to  be  little 
if  any  difference  in  size  between  any  of  the  five  closely  allied  species, 
X'-uiappHiH  rnfosuperciUatHs^  X.  tthagineu^^  X,^cabanlsi^  X,  aerltus^ 
and  X.  pei'cfuyptems. 

Family  TYRANNlD.l^:. 

OCHTHOECA  RUFIMARGINATA  ACROPHILA,  new  subspecies. 

Chats,  sitbsp, — Similar  to  Ochtltoeca  vufimarginata  rufimarginata,, 
hut  entire  upper  surface  rufescent  instead  of  sooty  brown. 

Descripti(/n.—"lyi^^  adult  male,  No.  32915,  U.S.N. M.;  Rio  Napo, 

^Tail  not  fully  grown. 
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Ecuador.  Pileum  bister  brown;  rest  of  upper  parts  mummy  brown; 
tail  plain  fuscous,  edged  externally  with  the  color  of  the  back;  wings 
fuscous,  the  lesser  and  median  coverts  mummy  brown,  the  latter 
broadly  tipped  with  dull  rufous;  the  greater  series  bister,  tipped  as 
the  median  series;  outer  webs  of  the  secondaries  with  narrow  dull 
rufous  margins,  those  of  the  innermost  more  extensive  and  somewhat 
paler;  superciliary  stripe  brownish  white;  lores  and  auriculars  like  the 
pileum;  cheeks  brownish  white;  chin  and  upper  throat  dull  white; 
sides  of  breast  mummy  brown,  the  breast  pale  brownish;  remainder 
of  lower  surface  pale  dusky  brownish  yellow,  the  sides  rather  duller; 
lining  of  wing  light  yellowish.  Length  of  wing,  64  mm.;  tail,  66 
mm. ;  exposed  culmen,  10  mm. ;  tarsus,  20.5  mm. ;  middle  toe,  10.5  mm. 

The  differences  characterizing  this  new  form  are  not  such  as  may 
be  graphically  described,  but  they  are  nevertheless  quite  apparent  on 
comparison  of  specimens.  The  rufescent  hue  pervading  the  upper 
parts  is  prevalent  also  on  the  sides  of  the  breast  and  adjacent  portion 
of  the  neck,  invading  as  well  to  an  appreciable  extent  the  brownish  suf- 
fusion of  the  breast.     The  two  races  appear  to  be  alike  in  size. 

The  type  of  Ochthoeca  rujinvarginuta^vfhxoh  has  been  examined  in 
the  American  Museum  of  Natural  History,  c^me  from  Quito  Valley, 
and  represents  apparently  the  bird  found  on  the  central  and  western 
Andes,  while  this  new  form,  evidently  but  a  subspecies,  is  it«  repre- 
sentative on  the  eastern  slope  of  these  mountains. 

MECOCERCULUS  ALUTUS,  new  species. 

Cham,  Hj). — Similar  to  Mecocn'cidus  stlctoptenju%  but  considei'abjy 
paler,  more  brow^nish  above,  as  well  as  on  sides  of  head  and  neck. 

Description. — Type,  No.  42422,  American  Museum  of  Natural  His- 
tor}%  collection  of  George  N.  Lawrence;  Ecuador.  Pileum  dull 
brownish  gmy;  remaining  upper  parts  a  medium  shade  of  olive 
brown,  the  upper  tail-coverts  noticeably  paler  and  more  brownish; 
wings  and  tail  fuscous,  margined  with  the  color  of  the  back,  the 
greater  and  median  wing-coverts  broadly  tipped  with  yellowish  white, 
producing  two  wing- bars;  a  broad  superciliary  stripe  white;  lores  and 
a  small  postocular  streak  dark  brown;  cheeks  and  sides  of  neck  dull 
brownish  white;  under  surface  white,  anteriorly  washed  with  brownish, 
the  sides,  flanks,  and  crissum  tinged  with  yellowish;  lining  of  wing 
yellowish  white.  Length  of  wing,  59  mm.;  tail,  52  mm.;  exposed 
culmen,  7  mm.;  tarsus,  17.5  mm.;  middle  toe,  9  mm. 

The  single  specimen  of  this  bird  differs  so  greatly  from  examples 
of  Meeoeereiil us  stlctopterus  that  its  distinctness  seems  to  be  certain. 
It  may,  however,  ultimately  prove  to  be  but  a  subspecies,  although 
evidently  a  very  well-marked  one. 

The  type  is  the  only  specimen  examined,  and  for  permission  to 
describe  it  the  writer  is  indebted  to  the  authorities  of  the  American 
Museum  of  Natural  Historv,  throu*rh  Dr.  J.  A.  Allen.    .     .^.^,^..^ 
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MECOCERCULUS  STICTOPTERUS  EUPLASTUS,  new  subspecies. 

Charfi.  sfcbsp. — Similar  to  Mecocercuhis  atictopteru^  sticUypterus^  but 
plumbeous  of  pileum  less  tinged  with  brownish;  upper  surface  of  body 
olive  green  instead  of  olive  brown;  sides  of  head  somewhat  paler. 

Dtacrlptlon, — ^Type,  adult  male,  No.  159818,  U.S.N.M.;  Maraynioc, 
Peru,  September  1, 1892;  J.  Kalinowski.  Crown  plumbeous;  remain- 
der of  upper  parts  olive  green;  tail  fuscous,  margined  with  the  color 
of  the  back;  wings  sepia  brown,  the  lesser  coverts  and  innermost  sec- 
ondaries edpfed  with  dull  olive  green,  the  greater  and  median  wing- 
coverts  and  innermost  secondaries  broadly  tipped  with  bufFy  white,- the 
remaining  wing-quills  with  external  margins  of  pale  olive  brown;  sides 
of  bead  dull  slate  gray,  the  cheeks  mixed  with  whitish;  superciliary 
stripe  white;  sides  of  neck  anteriorly  grayish  above,  whitish  below, 
posteriorly  dull  olive  green;  lower  parts  white,  the  throat  and  breast 
shaded  with  grayish,  the  sides,  flanks,  and  crissum  washed  with 
yellowish;  lining  of  wing  pale  sulphur  yellow.  Length  of  wing, 
65  mm.;  tail,  59  mm.;  exposed  culmen,  8  mm.;  tarsus,  18  mm.; 
middle  toe,  10  mm. 

While  possibly  a  distinct  species,  this  new  form  so  resembles  true 
MecocerculnH  HtU'toptents  from  Ecuador  as  to  appear  the  subspecific 
representative  of  that  species  in  Peru.  It  is,  however,  determinable 
at  sight  by  the  very  different  color  of  the  back.  The  size  of  both 
forms  appears  to  be  nearly  or  quite  the  same. 

RHYNCHOCYCLUS  SCOTIUS,  new  species. 

ChfivH,  xp, — Similar  to  RhynclntcycUix  sidphurescena^  but  bill  broader; 
upper  parts  rather  duller  olive  green;  edgings  of  wings  and  tail  less 
yellowish,  this  most  apparent  on  the  wing-coverts;  entire  lower  sur- 
face darker,  more  dingA%  even  the  median  portion  of  abdomen  con- 
siderably shaded  with  olivaceous;  lining  of  wing  of  a  deeper,  more 
olive  yellow. 

De^ctiptiati, — Type  (sex  unknown).  No.  59181,  U.S.N.M.;  Brazil 
(exact  locality  unknown).  Above  olive  green,  the  head  and  nape 
noticeably  shaded  with  slate  color;  wings  and  tail  fuscous,  margined 
exteriorly  with  olive  green,  this  on  the  remiges  and  greater  wing- 
covei'ts  more  yellowish;  lores  dusky;  supraloml  stripe  dull  white; 
chin  and  cheeks  dull  grayish,  mixed  with  olive  green  and  slaty; 
auriculars  anteriorly  olive  green,  posteriorly  blackish;  sides  of  neck 
olive  green;  rest  of  under  surface  dull  grayish  olive  yellow,  brighter 
on  the  central  abdomen,  the  crissum  tinged  with  ochraceous;  lining  of 
wing  olivaceous  yellow,  the  axillars  clear  sulphur  yellow.  Length  of 
wing,  66.5  mm.;  tail,  60  mm.;  exposed  culmen,  11  mm.;  tarsus, 
18  mm.;  middle  toe,  10  mm. 

The  single  specimen  on  which  is  based  the  al>ove  description  is 
unfortunately  without  further  locality  than  ''  Bmzil,''  but  it  is  c(jrtj^i|il^^ 
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different  from  RhynelvoeyeluH  mlplmresceriii^  with  which  it  alone  needs 
comparison.  From  all  of  a  good  series  of  nidphurescens  it  differs  as 
we  have  noted. 

PERISSOTRICCUS,   new  genus. 

Charn,  gen. — Similar  to  OrchUus  Cabanis,  but  tail  very  much 
shorter — less  than  half  of  wing,  and  not  decidedly  longer  than  tarsus. 
Type,  TodtTostnun  eeaudatum  d'Orbigny  and  I^af I'esnaye. 

The  species  commonly  known  as  Orchilus  ecmvdal/us  differs  ^:0  much 
from  the  type  of  the  genus  in  which  it  has  been  plax^ed  that  its  formal 
separation  seems  advisable.  In  addition  to  the  structural  characters 
above  given  may  be  added  the  very  different  pattern  of  coloration — 
unstreaked  below,  lacking  the  blackish  auricular  spot,  and  with  a 
cinereous  or  blackish  crown.     The  species  are: 

Perlsmtrlcaiii  ecaudatus  (d'Orbigny  and  Lafresnaye). 

Perissotriccus  atricapillns  (Lawrence). 

HEMITRICCUS  PAMMICTUS,  new  species. 

Chars,  sp. — Similar  to  Jletmtriccm  diops^  but  upper  parts  more 
greenish  olive;  throat,  cheeks,  sides,  flanks,  and  crissum  much  tinged 
with  yellowish  olive;  edgings  of  wing-quills  more  yellowish;  wings 
with  two  pale  yellow  bars;  bill  more  compressed. 

Description, — Type,  adult  (sex  unknown).  No.  23967,  U.S.N.M., 
South  America  [probably  some  part  of  southeastern  Brazil],  cruise  of 
the  Ddawar.f'  Dr.  G.  R.  Horner.  Upper  surface  olive  green,  rather 
paler  on  the  rump;  tail  fuscous,  margined  with  the  color  of  the  back; 
wings  fuscous,  edged  externally  with  olive  green — this  on  the  quills 
more  yellowish — the  innermost  secondaries  tipped  with  yellowish 
white;  the  greater  and  median  coverts  broadly  tipped  with  light 
3'ellow,  forming  two  wing-bars;  lores,  eye  ring,  and  ill-defined  super- 
ciliary stripe  dull  yellowish  white;  cheeks  pale  olive  yellow;  sides  of 
neck  dull  light  olive  green;  chin  and  throat  pale  dingy  olive  yellow; 
remainder  of  lower  surface  dull  white,  the  breast  tinged  with  brown- 
ish buff,  the  sides,  flanks,  and  crissum  shaded  with  olive  yellow;  lining 
of  wing  sulphur  yellow.  Length  of  wing,  50  mm.;  tail,  48  mm.; 
exposed  culmen,  9  mm.;  tarsus,  17.5  mm.;  middle  toe,  9  mm. 

The  single  specimen  of  this  new  species  has  been  for  a  long  time  in 
the  National  Museum,  and  has  been  labeled  Phylloscartes  ventralk,^  but 
apparently  is  not  even  generically  identical,  as  a  comparison  of  speci- 
mens readily  proves.  In  fact,  it  is  much  nearer  Ilewitricciis  diops 
than  to  any  other  species,  though  having  leather  a  more  narrow  bill, 
in  this  respect  being  somewhat  intermediate  between  Ileinitriccus  and 
Phylloscartes,  In  coloration  it  differs  conspicuously  from  Phylloscartes 
ver^tralfs  in  having  the  abdomen  white  instead  of  yellow,  and  in  being 
generally  paler  throughout. 
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POGONOTRICCUS  ALLENI.  new  species. 

Chars,  sp, — Similar  tx)  Pogonotrlcciis  plumheiceps^  but  smaller,  the 
yellow  of  lower  parts  deeper  and  more  greenish,  the  chin  yellowish 
instead  of  whitish,  the  auriculars  with  a  black  posterior  band,  the 
plumbeous  of  head  somewhat  darker,  the  green  of  upper  surface 
brighter. 

IhinnptHm, — Type,  No.  71758,  American  Museum  of  Natural  His- 
tory; Rio  Cauca,  United  States  of  Colombia,  June,  1898;  J.  H.  Batty. 
Crown  and  occiput  deep  plumbeous  with  a  slight  brownish  tinge;  rest 
of  upper  surface  bright  olive  green;  tail  fuscous,  edged  with  olive 
green;  wings  fuscous,  the  lesser  coverts  margined  with  olive  green,  the 
median  and  greater  coverts  with  greenish  yellow,  forming  two  wing 
bars,  the  secondaries  similarly  edged,  the  primaries  more  narrowly 
with  the  same  color;  lores  and  ill-defined  superciliary  stripe  grayish 
white,  mixed  with  slaty  plumbeous;  eye  ring  grayish  white;  subocular 
area  mixed  plumbeous  and  whitish;  anterior  auriculars  dull  sulphur 
yellow,  this  succeeded  posteriorly  b}^  a  black  band;  supra-auricular 
region  with  a  dull  white  spot,  contiguous  to  the  end  of  superciliary 
stripe;  sides  of  neck  olive  green  like  the  back;  entire  lower  surface 
deep  greenish  3'ellow,  clearest  posteriorly,  much  overlaid  with  olive 
green  on  the  breast,  duller  and  paler  on  the  chin  and  upper  throat; 
axillars  and  under  wing-coverts  pale  yellow;  inner  margins  of  wing- 
quills  yellowish  white.  Wing,  57  mm. ;  tail,  52  mm. ;  exposed  culmen, 
8mm.;  tarsus,  14.5  mm.;  middle  toe,  7.5  mm. 

The  single  specimen  on  which  this  new  species  is  based  was  origi- 
nally identified  as  Pogonotr teens  phunheteepx^  but  it  so  greatly  differs 
from  that  species,  with  the  type  of  which  it  has  been  compared,  that 
there  is  not  the  slightest  doubt  of  its  distinctness;  and  furthermore 
it  seems  not  to  agree  with  an}^  described  form.  In  general  appearance 
it  is  a  much  brighter  colored  bird  than  P,  plnniheleeps^  this  particu- 
larly conspicuous  on  the  upper  parts  and  about  the  head.  There  is 
much  more  blackish  and  slaty  on  the  sides  of  the  head;  the  more 
deeply  yellowish  wing  margins  are  broader;  the  anterior  ear-coverts 
are  deep  yellow;  the  crissum  is  darker  3  ellow;  the  breast  much  more 
strongly  shaded  with  olive.  From  Pogonotrlecus  zdedoiii  it  differs  in 
much  the  same  respects,  yet  even  more  decidedly;  and  it  may  be  dis- 
tinguished from  P,  eximkis  by  its  larger  size,  slat}^  plumbeous  crown 
and  occiput,  more  yellowish  edgings  of  the  wings,  slightly  ashy  chin 
and  slaty  mixture  in  the  white  of  lores  and  superciliary  stripe. 

This  fine  new  species  is  with  great  pleasure  dedicated  to  Dr.  J.  A. 
Allen,  through  whose  kindness  the  privilege  of  publishing  this  descrip- 
tion is  accorded,  and  to  whom  further  the  writer  owes  much  for  favors 
past  and  present. 

Proc.  N.  M.  .vol.  XXV— 02 5 
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SIRYSTES  SIBILATOR  ATIMASTUS,  new  subspecies. 

Chars,  svhsp, — Similar  to  Sirystes  siJnlator  sibilato7\  but  slightly 
smaller;  the  upper  parts  lighter  and  more  grayish;  the  lower  surface 
somewhat  paler;  the  rump  distinctly  whitish. 

Description. — ^Type,  adult  male,  No.  129412,  U.S.N.M.;  Chapada, 
Matto  Grosso,  Brazil,  March  13, 1885;  H.  H.  Smith.  Crown  and  occi- 
put dull  black;  upper  tail-coverts  dark  sepia  brown,  edged  withgmy- 
ish;  remainder  of  upper  surface  olive  gray,  the  feathers  with  median 
streaks  of  dark  brown,  broadest  on  the  back  and  scapulars,  the  rump 
white,  washed  with  yellowish  gray;  tail  blackish  brown,  margined  with 
buffy ;  wings  blackish  brown,  the  lesser  and  median  coverts  edged  with 
dark  olive  gmy,  rather  paler  on  the  latter,  the  greater  series,  with  the 
secondaries,  margined  with  grayish  white;  lores,  cheeks,  and  auriculars 
brownish  slate  color;  sides  of  neck  medium  gmy,  with  a  wash  of  green- 
ish; chin,  breast,  and  throat  pale  dull  gray;  rest  of  lower  surface  white, 
the  sides  washed  with  yellowish;  under  wing-coverts  light  gray  with 
brownish  centers;  axillars  pale  yellow.  Length  of  wing,  91  mm. ;  tail, 
79  mm.;  exposed  culmen,  16  mm.;  tarsus,  20  mm.;  middle  toe  and 
claw,  12  mm. 

The  most  conspicuous  character  distinguishing  the  present  form  from 
true  sibilator  is  the  distinctly  whitish  rump.  In  this  respect  S.  s. 
atimasttis  approaches  Sirystes  alhocinereus^  but  diflfei's  in  the  conspicu- 
ously streaked  upper  surface,  though  suggesting  that  alhocinereus  may 
ultimately  prove  to  be  only  subspecifically  separable. 

Family  TROGLODYTID^. 

THRYOPHILUS  ALBIPECTUS  BOGOTENSIS  HeUmayr. 

Thryophilus  albipectus  hogotensis  Hellmayr,  Verhandl.  k.  k.  Zool.-bot.  Gesellsch. 
Wien,  1901,  pp.  770,  774. 

Chars,  sp. — Similar  to  Thryophilus  alhipectiis  Cabanis,  but  bill  mther 
longer;  entire  upper  parts,  including  wings  and  tail,  verj'^  much  darker; 
streaking  on  cheeks  more  conspicuous;  sides  of  head  and  neck  more 
grayish;  throat  and  breast  more  tinged  with  brownish;  flanks  and 
crissum  more  deeply  rufous. 

Description. — Adult  female.  No.  — ,*  collection  of  Carnegie  Mu- 
seum; Don  Diego,  Santa  Marta,  Colombia,  May  12,  1901;  Mrs.  H.  H. 
Smith.  Above  deep  reddish  brown,  rather  paler  on  rump  and  upper 
tail-coverts;  tail  chestnut,  barred  with  blackish;  wings  fuscous,  the 
lesser  and  median  coverts  like  the  back,  the  greater  series,  tertials,  and 
external  webs  of  other  wing-quills  finely  barred  with-the  same  color; 
superciliary^  stripe  dull  white,  lores  and  postocular  stripe  dull  brown, 
the  former  mixed  with  whitish;  cheeks,  auriculars,  and  post-auricular 

*Not  numbered. 
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region  grayish  white,  conspicuously  streaked  by  feather  margins  of 
dark  brown;  throat  and  breast  dull  brownish  white,  the  breast  laterally 
much  tinged  with  ochraceous;  sides  of  body,  flanks,  lower  abdomen, 
andcrissum  rufous,  brighter  posteriorly;  lining  of  wing  dull  brownish 
white.  Length  of  wing,  60  ram.;  tail,  42  mm.;  exposed  culmen,  15.5 
mm.;  tarsus,  23  mm.;  middle  toe,  15.5  mm. 

The  above-described  species  differs  from  Thryophilus  longirostris 
of  Brazil  in  its  much  shorter  bill  and  tail,  darker  upper  surface,  more 
rufescent  crown,  conspicuous  streaking  of  cheeks  and  auriculars, 
whitii^h  breast  and  center  of  abdomen.  It  is  only  subspecifically  dis- 
tinct from  Tkryaphilus  aVbipectus^  although  our  material  does  not 
indicate  intergradation.  Thryophilus  alMpectus  hogotensis  is  evidently 
the  bird  identified  as  Thryophilus  leucotis  by  Dr.  Sharpe,^  but  is  cer- 
certainly  not  the  Thriothorus  leucotis  of  Lafresnaye.  In  the  original 
description  of  hucotis^  the  cheeks  are  given  as  pure  white,  unmarked, 
which  character,  as  well  as  the  color  of  the  upper  parts,  clearly  is 
inapplicable  to  Dr.  Sharpe's  bird  from  Venezuela  or  to  the  present 
one  from  Colombia;  but  leucotis  is  apparently  the  bird  now  known  as 
Thryophilus  gaJhraithii  Lawrence.^  Dr.  Shai^pe  synonymizes  Th^yo- 
thfprus  aJJbipectus  Cabanis  *  with  his  T.  leucotis^  but  that  they  are  not 
identical  is  proved  by  a  typical  specimen  in  the  National  Museum 
collection. 

By  the  arrailgement  above  indicated  the  South  American  species  of 
the  T  leucotis  group  would  stand  as  follows: 

Thryophilus  leucotis  (Lafresnaye)  (=71  galhraithii  Auct.). — Panama. 

Thryophilus  superciZiaris  (Lawrence). — Western  Ecuador. 

Thryophilus  longirostris  longirostris  (Vieillot). — Southeastern  Brazil. 

Thryophilus  longirostris  striohxtus  (Spix). — Eastern  Brazil  (Bahia). 

Thryophilus  albipectus  alMpectus  (Cabanis). — Guiana  and  lower 
Amazonia. 

Thryophilus  dihipectus  hogotensis  Hellmayr. — Venezuela  to  Bolivia. 

Thryophilus  dihipectus  hypoleucus  Berlepsch  and  Hartert. — Orinoco 
region. 

Thryophilus  alhipectus  rufiventris  (Sclater). — Central  and  South- 
western Brazil. 

Thryophilus  minor  (Pelzeln). — Southwestern  Brazil  and  Paraguay. 

Thryophilus  tceniopterus  Ridgway. — Lower  Amazonia. 

For  the  privilege  of  describing  the  above  specimen  the  writer  is 
indebted  to  the  Carnegie  Museum  of  Pittsburg,  Pennsylvania,  and  to 
the  kindness  of  Mr.  W.  E.  Clyde  Todd,  its  curator  of  ornithology. 

1  Cat.  Birds  Brit.  Mus.,  VI,  1881,  p.  207. 
»Rev.  Zool.,  1846,  p.  338. 
» Ann.  N.  Y.  Lye.  Nat.  Hist.,  VII,  1860,  p.  320. 
*Schomburgk'8  Reis.  Guian.,  Ill,  1848,  p.  673. 
•Cat  Birds  Brit.  Mus.,  VII,  1881,  p.  207. 
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Family  ICTERlDiE. 

ICTERUS  PYRRHOPTERUS  COMPSUS,  new  subspecies. 

CharH.   Af?/J^y;.- -Similar  to  Icterus  pyi'^'hojyterus  pyrrhoptcruj/i^   t>iit 
humeral  paUh  ferrugineous  instead  of  chestnut. 

Descriptioiu — ^TyP^?  adult  male,  No.  60595,  U.S.N.M.;  Cuyaba, 
Matto  Grosso,  Brazil;  J.  Natterer. — Entire  plumage  glossy  black, 
with  the  exception  of  a  bright  ferrugineous  wing  patch  involving  all 
the  superior  coverts  excepting  the  greater  series.  Length  of  wing- 
(average  of  4  specimens),  94.3  mm.;  tail.  94.6  mm.;  exposed  culmen, 
17  mm.;  tarsus,  23.1  mm. 

The  character  upon  which  this  new  form  rests — that  is,  the  much 
paler  color  of  the  reddish  brown  humeral  area — is,  notwithstanding- 
some  individual  variation,  quite  constant  in  all  of  the  considerable 
number  of  specimens  examined.  Birds  from  the  neighborhood  of 
Chapada,  Matto  Grosso,  Brazil,  are  of  the  same  form,  but  those  from 
Corumba,  farther  to  the  southward,  are  true  ptjrrhopterus,  Bona- 
parte's name  PenduUniis peripoi'j^hyrm^  was  based  on  the  bird  from 
Bolivia,  which,  as  proved  by  specimens  examined,  is  the  same  as  that 
of  Paraguay,  the  type  locality  of  pyri^hopto^us,^  The  present  race  is 
therefore  undescribed. 

ICTERUS  PYRRHOPTERUS  ARGOPTILUS,  new  tubspecies. 

CJiars.  auhsp. — Like  Icterm  pyrrhopterus  pyrrliopterii^  in  color,  but 
decidedly  larger,  this  particularly  evident  in  the  bill  and  tail. 

Description, — Type,  adult  male.  No.  55749,  U.S.N.M.;  Conchitas, 
Buenos  Ayres,  Argentine  Republic,  September,  1868;  William  H. 
Hudson. — Above  and  below^  glossy  black,  this  including  both  wings 
and  tail,  with  the  exception  of  a  chestnut  humeral  patch. 

Although  in  color  not  different  f !om  typical  /.  pyrrJiopterus^  the 
birds  from  Buenos  Ayres  are  so  much  larger  that  their  subspecific 
separation  seems  desirable.  The  sulijoined  table  of  millimeter  meas- 
urements exhibits  the  difference  betw  een  the  two  i*aces. 


Name. 


Locality. 


Jcicruj!  p.  argo2)tili(n^ '  Male  .    Buenos  Ayres  . 

Do *. ' do do 


Average . 


Ictrrm  p.  pj/rrhoptrnm Male  .  i  Brazil 

Do ' do  .    Yiingas.  Bolivia 

Do ' do  . I  Sapiicay ,  Pani»ruay . 

Do ' do  .'  Corumba.  Brazil 

Average ' ' 


I  Ex- 

Wing.     Tail.       posiHi 
I  eulmen. 


%      I    105      I      19 
%      I    105      I       19 


96 


ia5 


19 


Tarsus. 


S9 

92.5 
S9 


89 
97 
91 
90 


17 
18 
17 
17 


91.4  1      91.8  17.2 


•Consp.  Avium,  I,  1S50,  p.  432. 

'  Vieillot,  Nouv.  Diet.  d'Hist.  Nat,  XXXIV,  1819,  p.  543. 

«Type. 


24 
24 


24 


28.5 
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THE  CASAS  GRANDES  METEORITE. 


By  Wirt  Tassin, 

Assistant  Curatory  Division  of  Mineralogn. 


HISTORY. 


One  hundred  and  forty  miles  southwest  of  Juarez,  or  El  Paso  del 
Norte,  in  the  State  of  Chihuahua,  Mexico,  are  the  ancient  Mexican 
ruins  variously  known  as  Casa  (xi'ande,  Casas  Grandes,  Montezuma 
Casa-s  Gi'andes,  and  Casas  Grandes  de  Malintzin,  relics  of  a  civilization 
that  l)eforc  the  Spanish  invasion  occupied  the  country  as  far  north  as 
Santa  Fe.  In  this  ruin  certjiin  inhabitants  of  a  small  Mexican  town, 
near  to  and  which  takes  its  name  from  the  Casas  Grandes  ruins,  dis- 
covered a  roundish  mass  of  meteoric  iron. 

The  news  of  the  discover}^  was  published  by  Tarayre,^  who  reported 
that  Muller,  the  director  of  the  mint  of  Chihuahua,  during  the  course 
of  an  exploration  of  the  great  temple  of  the  Casas  Grandes,  brought 
to  light  a  lenticular  mass  of  meteoric  iron  50  centimeters  in  diameter, 
carefully  wrapped  in  cloths  similar  to  those  enshrouding  the  mummies 
in  the  ancient  tombs  of  the  same  locality.  Later,  Mr.  William  M. 
Pierson,  I'nitcd  States  vice-consul  at  El  Paso  del  Norte,  gave  a  more 
circumstantial  account  of  the  find  in  a  letter*  to  the  State  Departnvent, 
from  which  the  following  is  taken : 

A  party  of  these  Mexican  mountaineers,  as  a  matter  of  curious  speculation,  com- 
menced excavating  in  the  old  ruins  of  the  Montezuma  Casas  Grandes,  each  man 
drifting  into  the  old  ruins  at  separate  and  several  points.  One,  Teodoro  Alverado, 
more  fortunate  than  the  others,  drifted  into  a  large  room,  in  the  middle  of  which 
there  appeare<l  a  kind  of  tomb  made  of  brick.  Curiosity  led  this  bold  knight  of  the 
crowbar  to  renew  his  excavations,  and  when  he  had  reached  the  middle  of  this  tomb, 
he  there  found  this  curious  mass  of  meteoric  iron  *  *  *  carefully  and  curiously 
wrapped  in  a  kind  of  coarse  linen  *  *  *  Angerstein,  Leroy,  and  myself  have 
macie  up  the  necessary  funds  to  purchase  this  rare  and  novel  specimen,  making  it  a 
mutual  adventure,  and  have  started  a  large  mercantile  wagon,  capable  of  carrying 
10,000  pounds,  to  transport  it  to  this  city.  Our  intention  is  to  secure  it  for  the  admi- 
ration of  the  curious  and  the  lovers  of  science.  We  shall  have  it  safely  lodged  in  the 
consulate  within  fifteen  days  from  this  date. 

'Archives  de  la  Commission  Scientifique  du  Mexique,  Paris,  111,  1867,  p.  348. 
'Smithsonian  Report,  1873,  p.  419. 
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The  letter  here  cited  was  referred  by  the  Assistant  Secretary  of 
State  to  the  then  Secretary  of  the  Smithsonian  Institution,  Professor 
Henry,  who  took  measures  to  secure  the  mass  as  indicated  by  the  fol- 
lowing extract  from  his  reply: 

It  would  give  us  great  pleasure  to  subject  a  portion  of  the  meteorite  in  question  to 
an  investigation  in  regard  to  its  gaseous  contents;  and  if  the  gentlemen  who  own  it 
will  present  it  to  the  Institution,  we  will  cheerfully  pay  the  expense  of  transportation. 

Nothing  further  was  heard  from  the  mass  until  the  centennial  year, 
1876,  when  the  Institution  became  the  possessor  by  gift  of  an  uncut 
block  of  meteoric  iron,  pui*porting  to  be  the  Casas  Grandes  mass, 
exhibited  among  the  Mexican  minerals  at  the  exposition. 

I  DESCRIPTION. 

This  is  a  lenticular  mass  of  iron  measuring  97  by  74  by  46  centi- 
meters (38  by  29  by  18  inches)  and  weighing  before  cutting  1,544.788 
kilos  (3,407  pounds).  The  outer  surface  of  the  mass  is  almost  entirely 
covered  with  broad,  shallow  pittings,  some  of  which,  as  shown  in  the 
plates,  are  quite  large.  This  outer  surface  is  more  or  less  oxidized  and 
in  no  way  differs  from  the  so-called  "  crust  surface  "  of  other  meteoric 
irons  containing  little  or  no  ferrous  chloride. 

A  portion  of  the  mass  was  cut  for  exchange  and  study  pui*poses  by 
means  of  a  slotter.  The  iron  machined  readily  and  was  no  harder 
than  ordinary  mild  steel,  with  about  the  same  toughness  as  a  low-grade 
nickel  steel.  The  surface  left  by  the  tool  measured  55  and  38  centi- 
meters in  the  two  longest  diameters  and  was  readily  worked  down  with 
shop  files  of  increasing  fineness,  and  lastly  polished  with  emery  flour. 
The  face  thus  obtained  showed  a  few  small  scattered  nodules  and 
grains  of  troilite,  the  largest  not  over  2  centimeters  in  diameter  and 
the  smaller,  and  more  numerous,  not  larger  than  a  pin  head.  No 
schreibersite,  carbonaceous  nodules,  or  stony  matter  is  visible  on  the 
polished  surface.  After  exposure  to  the  action  of  dilute  nitric  acid, 
the  polished  surface  develops  the  beautiful  crystalline  structure  shown 
in  Plate  III.  Seen  by  reflected  light,  the  etched  surface  shows  numer- 
ous fine  lines  of  a  yellowish  to  tin  white  color  which  was  found  to  be 
schreibersite.  The  schreibersite  is  in  general  lineally  arranged  and  is 
usually  only  to  be  observed  by  reflected  light,  though  occasionally  it 
is  so  prominent  as  to  stand  in  relief,  as  shown  on  the  face  of  the  cube 
here  figured. 

THE  CHEMICAL  COMPOSITION. 

The  turnings  made  by  the  "slotter"  were  cut  into  small  pieces  by 
means  of  snips  and  carefully  washed  in  alcohol  and  ether  to  remove 
any  grease  or  dirt  that  may  have  been  present,  and  after  thorough 
drying  were  bottled  and  sealed  to  prevent  possible  oxidation.  A 
weighed  amount  (7.02  grams)  of  these  washed  clippings  was  dissolved 
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in  a*iua  regia  and  evai)oi-ated  to  dryness  on  the  water  l>ath;  concen- 
trated hydrochloric  acid  was  then  added  and  the  whole  carefully  heated 
until  all  the  ferric  oxide  was  dissolved  and  again  brought  to  dryness. 
This  operation  was  repeated  until  all  the  nitric  acid  was  expelled. 
The  residue  was  then  dissolved  in  15  cubic  centimeters  of  hydrochlo- 
ric acid,  evaporated  till  the  solution  was  almost  sirupy,  and  then 
diluteil  to  about  100  cubic  centimeters  with  cold  water  and  filtered, 
using  the  ''double  filter"  method  of  J.  Lawrence  Smith.*  This  resi- 
due was  examined  and  found  to  consist  entirely  of  carbon.  The  filtrate 
and  washings  from  the  above  were  collected  and  made  up  to  1,000 
cubic  centimeters,  and  all  the  determinations  were  made  in  the  same 
solution.     The  analysis  gave: 

Iron .-...    95.13 

Nickel '. 4.38 

Oobelt 27 

Copper trace. 

Carbon trace. 

Phosphorus 24 

This  corresponds  to — 

Nickeliferous  iron 98.65 

Schreibersite 1.35 


100.00 


It  will  be  observed  that  the  analysis  shows  no  sulphur  and  that  the 
amoudt  of  carbon  present  was  practically  negligible.  While  it  is  evi- 
dent that  the  carbon  and  sulphur  contents  would  naturally  vary,  it  was 
thought  worth  while  to  determine  whether  or  not  the  nickel-cobalt  con- 
tents were  a  constant  or  not.  Accordingly  successive  samples,  weigh- 
ing as  nearly  as  possible  to  5  gi'ams  each,  were  put  in  solution  and  made 
up  to  a  definite  amount  and  portions  containing  the  equivalent  of  1 
gram  of  substance  taken  and  the  nickel-cobalt  contents  determined  by 
the  acetate  method.  Each  sample  was  treated  as  nearly  alike  as  possi- 
ble and  the  precipitation  being  repeated  six  times  with  each.  It  was 
found  that  while  in  certain  cases  the  nickel-cobalt  contents  did  not  var}^ 
appreciably  from  the  figures  given  above,  in  others  the  variation  was 
considerable,  and  in  one  instance  the  cobalt  was  wanting  entirely. 
Thus: 


Constituents. 

a 

b 

c 

Nickel 

4.38 
.27 

6.02 
.30 

4.50 
.00 

Cobalt 

These  figures  show  a  wide  variation  in  composition  in  different  parts 
of  a  mass,  the  character  of  whose  etch  figures  is  such  that  it  would  be 


^  Original  Researches,  p.  312. 
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supposed  that  the  iron  was  fairly  uniform.  It  is  true  that  the  mass 
itself  is  large,  yet  these  samples  were  taken  from  portions  whose  dis- 
tances from  each  other  were  so  small  that  they  could  not  be  over  30 
centuneters  apart. 

The  conclusion  seems  to  be  obvious  that  a  bulk  analysis  is  of  little 
value  unless  made  on  the  entire  mass,  or  upon  a  very  large  sample, 
conditions  which  in  either  case  are  pi*actically  impossible  to  compl}^ 
with.  Second,  that  mineralogical  separations  of  as  large  amounts  as 
possible,  together  with  the  study  of  sections,  are  the  safest  guide  to  the 
composition  of  a  meteoric  mass. 

!  THE  MINERALOGICAL  COMPOSITION. 

In  order  to  arrive  at  the  chemical  and  physical  char  cters  of  the 
mineral  constituents,  as  troilite,  schreibersite,  etc.,  sepamtions  look- 
ing to  the  isolation  of  these  minerals  were  made. 

TROILITE. 

A  nodule  of  troilite  weighing  1.529  grams  wa?  c^irefully  picked 
from  the  mass.  This  had  a  specific  gravity  of  4.789,  a  brass  yellow 
to  bronze  color,  hardness  about  that  of  fluorite  (4  in  the  scale),  slightly 
magnetic,  and  gave  on  analysis: 

Per  cent. 

Iron 63.40 

Nickel 0.20 

Sulphur 36.21 

99.81 

The  mineml  occurs  somewhat  sparingly  through  the  mass,  usually 
in  nodules  varying  considembly  in  size  and  shape,  the  one  mnging 
from  1  or  2  centimeters  to  a  millimeter,  the  other  from  nearly 
spherical  to  lenticular  masses,  and  occasionally  filling  veins,  as  shown 
in  the  plate.  So  far  as  observed  the  segregation  of  the  sulphide  is 
usually  accompanied  by  the  segregation  of  graphite,  commonly  as  a 
very  thin  layer  between  the  troilite  and  the  iron  ground  mass.  In  no 
instance  was  there  noticed  a  segregation  of  the  phosphide  immediately 
adjacent  to  the  troilite,  similar  to  conditions  which  may  be  observed 
in  certain  sections  of  the  Canyon  Diablo  and  other  irons. 

8CHREIBERSITE. 

Successive  portions  of  the  iron,  amounting  in  all  to  150  gmms,  were 
treated  with  a  large  excess  of  hydrochloric  acid  (1  IICl,  sp.  g.  1.1  +  15 
HjO).  The  sev^eral  solutions  were  filtered,  and  the  residues  collected 
and  dried.  The  phosphide  was  then  scpamted  by  a  magnet,  and  1.21 
grams  of  small,  brilliant  steel-gray  folia  were  thus  collected.  These 
were,  without  further  examination,  treated  with  nitric  acid  for 
analysis.     It  was  noticed  that  while  a  portion  of  the  material  went 
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alnii>st  imiiUHlitttoly  into  solution,  the  remjiindor  wits  exceedingly 
refractory.  The  ref mctory  material  was  washed  f lee  from  acid,  dried, 
and  examined  under  the  lens.  It  was  found  that  the  grains  were  all 
coated  with  a  colorless,  transparent  silicate.  This  was  saved  and 
other  portions  of  the  iron,  amounting  in  all  to  5(X)  grams,  were  treated 
vith  dilute  hydrochloric  acid  to  secure  more  phosphide,  and,  if 
possible,  more  of  the  siliceous  mineral  for  identification. 

The  phosphide  thas  secured  when  examined  under  the  glass  showed 
no  evidences  of  crystalline  form,  and  consisted  entirely  of  small  folia 
and  grains,  strongly  magnetic,  and  very  brittle,  having  a  specific 
gravity  of  7.123  at  20^  C,  and  gave  on  analysis: 

Per  cent. 

Phosphorus 15. 00 

Iron 64.69 

Nickel 20.11 


99.80 


The  schreibersite  occurs  fairly  evenl}^  distributed  over  the  mass  in 
fine,  hair-like  lines  and  thin  plates.  It  frequently  parallels  the  taenite 
lamellae,  and  not  uncommonly  mx'ursas  minute  l)lebs  and  filaments  on, 
and  probabl}'  grading  into,  the  taenite.  The  more  common  occur- 
rence is  as  fine,  hair-like  lines  and  thin  plates  occurring  in  the  nickel- 
poor  iron  and  between  the  nic'kel-poor  and  nickel-rich  iron.  The 
arrangement  agrees  with  the  general  structure  of  the  iron,  and  is  so 
similar  to  the  taenite  bands  that  it  may  readily  be  mistaken  for  them. 
No  nodules  of  schreibersite  are  known  to  occur,  and  only  occasionally 
are  the  bands  suflBciently  distinct  to  show  in  a  photograph  of  an  etched 
surface  as  they  do  in  the  print  of  the  cube.     (Plate  IV.) 

TAENITE. 

With  considerable  difficulty  1.56  grams  of  thin  taenite  lamellro  were 
collected  and  submitted  to  an  analysis,  with  the  following  results: 

I*er  cent. 

Iron 82.90 

Nickel-Cobalt 16.64 

Ck)pp€r 0.04 

Phosphorus 0. 09 

99.77 

This  gives  the  following  ratio  for  Fe  and  (NiCo): 

Fe  :  (Ni,  Co)  =14.80  :  2.82=7  :  l=Fe,  (Ni,  Co). 

The  accepted  formula  for  taenite  being  Fe^Ni. 

CARBON. 

All  the  carbonaceous  residues  were  collected  and  examined  under 
the  glass  for  cliftonite  without  success.     The  carbon  was  found  to  be 
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entirely  in  the  graphitic  condition.     After  weighinjr  it  was  burned  in 
a  current  of  oxygen. 

SILICATES  AND  OTHER  MINERALS. 

The  only  siliceous  mineral  observed  was  found  coating  a  small 
portion  of  some  schreibersite,  and  though  large  amounts  of  iron  were 
treated  for  the  purpose  of  securing  more,  none  was  found.  The 
mineral  was  clear,  colorless,  and  entirely  without  effect  on  polarized 
light,  and  not  enough  of  it  could  be  secured  for  analysis.  No  other 
minerals,  such  as  rhabdite,  cohenite,  chromite,  diamond,  etc.,  were 
observed. 
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The  Casas  Granges  Meteorite. 
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Portion  of  Casas  Granges  Mass,  etched. 
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Cube,  etched,  of  Casas  Grandes  Iron. 
The  fine  lines  in  relief  are  Schreibersite. 
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A  REVIEW  OF  THE  OPLEGNATHOID  FISHES  OF  JAPAN. 


By  DA^^D  Starr  Jordan  and  Henry  W.  Fowler, 

0/  the  Leland  Stanford  Junior  University » 

In  the  present  paper  is  given  a  review  of  the  OplegnathidcB  found  in 
the  waters  of  Jap^n. 

Family  OPLEGNATHID^. 

Body  rather  short  and  deep,  moderately  compressed,  covered  with 
very  small  ctenoid  scales;  lateral  line  continuous;  mouth  small,  the 
teeth  continuous  with  the  substance  of  the  bones  forming  a  shai*p 
trenchant  edge  to  the  jaws;  no  teeth  on  palate;  lower  pharyngeal 
bones  separated;  gills  4;  6  or  7  branch iostegals;  gill-rakers  20  or 
21;  gill-membmnes  free  from  the  isthmus;  pseudobranchise  large. 
Dorsal  fin  with  about  12  spines,  the  spinous  portion  longer  than  the 
soft,  the  soft  fins  scaly  at  base;  anal  similar  to  soft  dorsal,  with  3 
spines;  ventrals  thoracic,  I,  5;  post-temporal  forked,  not  fused  with 
the  epiotic. 

A  single  genus  with  few  species  inhabiting  the  Pacific  Ocean,  one  on 
the  coast  of  Peru,  two  in  Austmlia,  and  two  in  Japan.  The  nearest 
relationships  of  the  family  are  apparently  with  the  Ilsemvlidse  and 
other  Perciform  fishes,  but  it  shows  some  traits  of  affinity  with  the 
Chsetodont  forms.  The  family  diffei's  from  all  allied  forms  in  the 
united  teeth,  which  resemble  those  of  the  Parrot  fishes,  although 
without  doubt  independentl}'  developed.  It  has  no  relation  to  any 
other  group  having  fused  teeth. 

The  following  notes  on  the  skeleton  of  Oplegnathiis  are  given  us  by 
Mr.  Edwin  Chapin  Starks: 

The  genus  in  certain  characters  resemble  the  Ilarchidve  (Ephippidm),  though  it 
is  much  more  typically  percoid.  It  is  certainly  not  related  to  the  Chietodontidse 
except  aa  through  the  Harchidse.  Post-temporal  forked,  its  lower  limb  short  as  in 
ChsHodiplerus,  its  upper  limb  rather  loosely  overlying  the  epiotic  and  not  attached 
to  it  by  a  suture  by  its  anterior  edge. 

The  skull  is  very  much  like  that  of  CfueiodipteruSf  though  the  supraoccipital  crest 
is  not  so  high  nor  does  it  extend  so  far  forward.  The  temporal  crest  extends  farther 
forward.  It  does  not  meet  the  occipital  crest,  but  stops  with  it  at  the  frontals. 
There  is  a  well-developed  process  descending  from  the  basisphenoid  which  is  absent 
in  the  Chaetodipterus.    Both  have  a  process  from  the  basisphenoid  to  which  the 
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pharynjfO-braiK'liials  are  atta<'hed.  The  fatMal  iMmoj*  are  in  no  way  |)ei*uliar.  Tlie 
angular  F)one  on  the  lower  jaw  is  pret«ent.  The  maxillarieH  are  widely  separat^l  by 
preniaxillarieH.  The  Hul)orbital  ring  ha«  a  well-develoi)e<l  under  shelf.  The  hyoi<l 
arch  and  shoulder  girdle  do  not  differ  from  the  percoid  type.  Branch ioi^tegals  seven. 
Three  pairs  of  tooth-bearing  pliarjngo-branchials  of  about  equal  size.  Lower 
pharyngeals  separate.  Vertebne  10  -h  1**  +  hypural  =  25.  Vertebne  not  crowded  as 
in  llarchidx.  Parapophyses  developed  on  all  the  alxiominal  vertebne  except  the  first 
three.    They  begin  abruptly  and  are  low  on  the  centra. 

OPLEGNATHUS   Richardson. 

Oplegnathus  Richardson,  Proc.  Zool.  Soc.  I»nd.,  1840,  p.  27  (commi/i). 
IToplegnathxu^  Richardson,  Ichth.  China,  1846,  p.  247  (corrected  spelling). 
tScarodon  Sch  leg  el,  Fauna  Ja|)onica  Poiss.,  1844,  p.  89  {/asciaius). 
Ichthyorhamphos  CASTELNAr,  Poiss.  Afrique  Austr.,  p.  35  (pappei). 
Scarostoma  Kner,  Sitzg.  Ak.  Wise.  Wien,  1867,  p.  715  (insigjie). 

Characters  of  the  genus  included  above. 
{ottXov^  armature;  yvd6og,  jaw.) 

a.  Body  with  seven  black  cross-bands;  D.  XII,  17;  A.  Ill,  13;  scales,  9^...fascialiiR. 

aa.  Body  everywhere  coarsely  8i)otted  with  blackish;  D.  XII,  15;  A.  Ill,  13;  ecala**, 

110 punctatna, 

OPLEGNATHUS  FASCIATUS  (Schlegcl). 

ISHIDAI*   (STONE  TAI,   OR  PERCH),   SHIMAYOKODAI    (CROaS-BANDED 
PERCH),  YOKOSIIIMADAI. 

Pomon  Perroquet  Noir  Tilesius,  Krusenstem's  Reise,  1809,  pi.  lii,  fig.  2;  near 

Nagasaki. 
Scarodon  fasciatm  Schlegel,  Fauna  Japonica,  Poiss.,  1844,*  p.  89,  pi.  xlvi,  figs. 

1,  2;  Nagasaki. 
Ifoplegnathus  fasciatm    Richardson,   Ichth.   China,    1846,   p.   247;    Canton. — 

Bleeker,  Ichth.  Fauna  Japonica,  1853,  p.  6;  Kaminoseki.— GUnther,  Cat. 

Fish.,  Ill,  1861,  p.  357;  Japan.— Waite,  Reconls  Austral.  Mus.,  Ill,  1900, 

p.  214  (discussion  of  synonymy). 
Iloplegnaihiuf  fascialus  Steindachner  and  Doderlein,  Fische  Japans,  11,  1883,  p. 

24;  Tokyo,  Kochi.— Nystrom,  Svensk.  Vet.  Handl.,  1887,  p.  38;  N^asaki.— 

IsHiKAWA,  Prel.  Cat.,   1897,   p.  33;    Nugata,   Kigo.— Steindachner,  Reise 

H.  M.  iS.  Aurora,  1898,  p.  214;  Kobe. 
Oplegnathns  famaium  Jordan  and  Snyder,  Check  List,  1901,  p.  82;  Yokohama; 

Hakodate. 
Hoplognathm  krunensterui  GCnther,  Zool.  Record,  V,  1869,  p.  146,  substitute  for 

//.  fasciatm,  supposed  to  be  preoccupie<l  l)y  //.  famiatm  Kniyer  (Nat.  Tyds. 

N.  R.,  1, 1845,  p.  213),  a  synonym  of  the  Peruvian  si>ecies  Oplegnathm  imi<piis. 

Head,  3;  depth,  If  to  2;  D.  XI  or  XII,  17  to  IS;  A.  Ill,  12  to  13; 
P.  I,  16;  V.  I,  5;  scales  17-95-50.  Body  deep,  strongly  compressed 
and  covered  with  very  small  ctenoid  scales.     Head  moderately  deep, 

^The  name  Tai  (written  dai  in  compound  words)  in  Japan  is  applied  to  Pagrns 
major  primarily,  a  most  valuable  and  cbaracteristic  Japanese  fish,  sacred  to  the  fish 
god  Ebisu.  The  particle  enters  into  the  name  of  most  perch-like  fishes  and  cor- 
responds to  our  word  perch  or  more  exactly  to  porgy  (Pargo,  Pagrus,  ndypoi;), 
Uwo  in  Japanese  means  fish. 

*  According  to  Waite,  the  date  of  the  fascicle  of  Fauna  Japonica  containing  the 
account  of  Scarodon  was  published  in  1844. 
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the  upper  profile  oblique  with  the  snout  projecting;  eye  rather  high, 
4|  in  head  and  1|  in  snout;  mouth  moderate,  the  maxillary  reaching 
below  the  second  nostril;  teeth  with  sharp  cutting  edge;  lips  moderately 
thick;  interorbital  space  convex;  gill-opening  moderately  long,  the 
membrane  folding  over  and  free  from  the  isthmus;  gill-rakers  moder- 
ately long  and  in  moderate  numbers;  base  of  dorsal  and  anal  scaled; 
first  dorsal  spine  short,  before  the  pectoral,  the  other  dorsal  spines 
highest  in  the  middle  and  sloping  behind;  soft  doi*sal  high  and  rounded 
in.  front,  sloping  downward  behind;  first  anal  spine  the  shortest;  anal 
hifphest  in  front  and  sloping  behind;  pectoral  deep  and  rounded,  1\  in 
head;  ventrals  longer  than  the  pectorals,  their  spines  2i  in  head; 
caudal  deep,  the  lobes  pointed  and  the  edge  emarginate;  lateral  line 
arched,  high,  and  concurrent  with  the  back;  caudal  peduncle  2|  in  the 
head,  compressed. 

Color  in  spirits  brown,  dark  above,  with  seven  dark,  distinct,  black, 
vertical  bands,  the  first  through  the  eye;  ventrals  black;  caudal  broadly 
edged  with  black;  lower  margin  of  the  anal  blackish.  Length,  6f 
inches.     Here  described  from  Tokyo  examples. 

This  species  is  common  in  the  bays  of  southern  Japan,  occurring 
frequently  in  the  markets  and  valued  as  food,  ranking  with  percoid 
fishes  generally.  Our  specimens  are  from  Aomori,  Tokyo,  Misaki, 
Wakanoura,  Kobe,  Onomichi,  Hiroshima,  Tsuruga,  and  Hakata. 

(fasciatus^  cross- banded.) 

OPLEQNATHUS  PUNCTATUS  Schlcgcl. 

ISHIGAKIDAI  (STONEWALL  PERCH,  FROM  THE  COLORATION);  KIKO- 
BISHA  (MOVE  OF  THE  KNIGHT  IN  CHESS). 

Scarodon  pundatu»  ^jiijBGmj,  Fauna  Japonica,  Poiss.,  1846,  p.  91;  Nagasaki. 
HopUgnaihus  punctatus  Richardsoii,  Ichth.  China,  1846,  p.  247;  Canton.— GtJN- 

THER,  Cat.  Fish.,  Ill,  1861,  p.  358;  China. 
Hoplognathus  punctatus  Steindachnbr  and  D<5dbrlein,  Fische  Japans,  II,  1883, 

p.  24;  Tokyo,  Kobe,  Kanagawa,  Hakodate.— Nystbom,  Svensk,  Vet.  Handl., 

1887,  p.  38;  Nagasaki.— Iskikawa,  Prel.  Cat.,  1897,  p.  34;  Boshu,  Tokyo, 

Kagoshima. 
OpUgnaihus  pundcUum  Jordan  and  Snydkr,  Check  List,  1901,  p.  82;  Yokohama. 
HoplegncUhus  maculosus  Richardson,  Ichth.  China,  1846,  p.  247;  Canton. 

Head  3^;  depth  If;  D.  XU,  15;  A.  Ill,  13;  P.  I,  16;  V.  1,  5; 
scales  about  25-110-60.  Body  deep,  strongly  compressed  and  covered 
with  very  small  ctenoid  scafles.  Head  modemtely  deep,  the  upper 
profile  oblique  and  with  the  snout  projecting;  eye  high,  4^  in  head, 
1|  in  snout;  mouth  moderate,  the  maxillary  reaching  below  the  second 
nostril;  teeth  with  sharp  cutting  edge;  lips  moderately  thick  and 
broad;  interorbital  space  strongly  convex;  gill -opening  moderately 
long,  the  membrane  free  over  the  isthmus;  gill-rakers  moderately 
long  and  in  moderate  number;  base  of  dorsal  and  anal  scaled;  first 
dorsal  spine  short,  before  the  base  of  the  pectoral,  the  others  highest 
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in  the  middle;  soft  dorsal  high  and  rounded  in  front;  spinous  anal 
low,  the  first  spine  the  shortest;  soft  anal  highest  in  front,  and  with 
rounded  edge;  pectoral  short  and  rounded,  li  in  head;  ventrals  a  lit- 
tle longer  than  the  pectomls;  not  reaching  the  origin  of  the  anal,  and 
the  spine  2^  in  the  head;  caudal  deep,  the  lobes  not  pointed  much,  and 
its  edge  eraarginate;  lateral  line  arched  and  nearly  concurrent  with  the 
back;  caudal  peduncle  compressed,  rather  deep,  and  about  2^  in  head. 

Color  in  spirits  brown,  coarsely  spotted  and  mottled  all  over  with 
blackish-brown;  on  the  caudal,  soft  dorsal,  and  anal  the  spots  are 
smaller;  nostrils  blackish.  Length  6i  inches.  Here  described  from 
a  specimen  from  Nagasaki.  Our  largest  example  is  from  Wakanoura 
and  measures  8j|  inches. 

Color  in  life,  light  olive  gray  with  black  spots. 

This  species  occurs  with  the  preceding  in  the  bays  of  southern 
Japan,  but  in  rather  less  abundance.  Our  specimens  are  from  Tokyo, 
Misaki,  Wakanoura,  Kobe,  and  Nagasaki. 

{punctatuSy  spotted.) 
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DESCRIPTIONS  OF  TWO  NEW  SPECIES  OF  SQUALOID 
SHARKS  FROM  JAPAN. 


By  David  Starr  Jordan  *  and  John  Otterbein  Snyder, 

Of  the  Leland  Stanford  Junior  VniverHity. 


In  the  present  paper  is  given  a  description  of  two  new  species  of 
sharks  from  the  deeper  waters  of  the  east  coast  of  Hondo,  the  main 
island  of  Japan.     Both  species  belong  to  the  family  of  Squalidce. 

I.  ETMOPTERUS  LUCIFER  Jordan  and  Snyder,  new  species. 

Head  about  4^  in  length;  depth  about  7;  snout  about  2f  in  head; 
eye  5|  in  head;  2  in  snout,  2-f\  in  the  width  of  snout,  and  2j\  in  the 
space  from  the  tip  of  the  snout  to  mouth;  space  between  spiracles  2^ 
in  the  width  of  snout. 


I 


Pig.  1.— Etmoptebus  LuaFEB.    o,  upper  jaw;  b,  lower  jaw. 


Body  moderately  elongate,  rather  robust,  and  with  slender  caudal 
peduncle;  scales  rough,  small,  forming  longitudinal  striee  above, 
abruptly  and  shaiply  separated  on  the  sides  from  the  lower  surface, 
which  is  evenly  rough  with  fine  shagreen. 

Head  large,  thick,  rather  short;  snout  rather  short,  thick,  more 
convex  below  than  above,  and  also  with  many  pores;  eyes  moderate, 
lateral,  and  with  anterior  margin  midway  between  the  tip  of  the  snout 
and  the  spiracle;  skin  about  the  eyes  more  or  less  loose  and  free,  and 
the  upper  eyelid  overlapping  and  forming  a  pit  in  front;  nostrils  very 
large  and  lateral;  mouth  opening  below  the  posterior  portion  of  the 

^Assisted  by  Henry  W.  Fowler. 
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eye  and  broad;  lips  i-ather  thin;  teeth  snialU  compressed,  and  each  of 
those  in  the  upper  jaw  with  two  sharp  basal  cups;  spiracles  larg'e, 
nearer  the  eye  than  the  first  gill  opening,  and  the  space  l)etween 
li^  in  the  snout,  (fill-opening  in  front  of  the  base  of  the  pectoral, 
and  rather  short.  Dorsal  fins  each  with  a  spine,  the  base  of  the  fiist  a 
little  before  the  tip  of  the  pectoral,  short,  sharp  pointed  and  project- 
ing a  little  above  the  skin;  the  second  dorsal  spine  not  as  high  as  the 
fin,  but  much  larger  and  longer  than  the  first,  WMth  the  greater  jwrtioii 
exposed,  and  nearly  a  third  greater  than  the  snout;  ventrals  modei-ate 
and  entirely  in  front  of  the  second  dorsal;  caudal  elongate  and  the 
lower  lol)e  little  produced. 

Color  in  spirits  dark  grayish  brown,  and  the  lower  margin  of  the 
caudal,  together  with  the  marginal  portions  of  all  the  other  fins,  very- 
pale  brown.  The  pale  areas  on  the  sides  of  the  belly  cover  a  glandular 
substance  said  to  be  luminous  in  life. 

This  description  from  s[)ecimens  from  Misaki,  measuring  12  inches, 
from  the  collection  of  Capt.  Alan  Owston,  No.  «)S<)3,  Stanford  Univer- 
sity Zoological  Museum.  Some  thirty  others  of  the  same  six?cies  were 
obtiiined  off  Misaki  on  long  lines  handled  by  Mr.  Kumakichi  Aoki, 
assistant  to  Professor  Mitsukuri. 

DEANIA,  new  genus. 

2.  DEANIA  EGLANTINA  Jordan  and  Snyder,  new  species. 

Head  f)i  in  length;  depth  about  1^1;  snout  about  2  in  the  head,  2  in 
the  width  of  the  snout;  eye  V^  in  the  head,  2f  in  the  snout,  and  3f  in  the 
space  between  tip  of  snout  and  mouth;  space  between  the  spimcles, 
I'i  in  the  width  of  the  snout. 


a  6 

Fig.  2.— Deania  Eglantina.    a,  upper  jaw;  h,  lower  jaw;  c,  scale  (much  eiilnrgiHl). 

Body  rather  elongate  and  slender;  scales  each  with  3  or  4  short, 
radiating,  bristle-like  spines  with  two  small  prickles  on  each  side,  the 
whole  body  having  a  kind  of  hairy  appearance,  and  velvety  to  the  touch. 
The  peculiar  striated  markings  seen  in  Etinopterm  are  wanting. 

Head  large,  greatly  depressed;  snout  long,  depressed,  and  broad; 
eyes  large,  lateral,  and  the  anterior  margin  nearer  the  tip  of  the  snout 
than  the  gill  opening;  skin  around  the  eyes  more  or  less  loose  and 
free;  nostrils  large,  on  the  lower  side  of  the  snout  laterally  and  about 
midway  between  the  tip  of  the  snout  and  the  eye;  mouth  opening 
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below  the  posterior  part  of  the  eye,  and  rather  broad;  lips  moderately 
fleshy;  teeth  small,  compressed,  and  with  small  basal  cusp;  spiracle 
rather  large,  nearer  the  eye  than  the  first  gill-opening  and  the  space 
between  a  little  more  than  the  length  of  the  snout;  gill-openings  in 
front  of  the  base  of  the  pectoral,  the  longest  about  half  the  eye. 

Dorsal  fins  each  with  a  spine,  the  base  of  the  first  a  little  behind  the 
tip  of  the  pectoral,  rather  short,  sharply  pointed,  and  projecting  little 
above  the  skin;  second  dorsal  spine  nearly  as  high  as  the  fin,  and  the 
upper  half  exposed;  pectorals  about  equal  to  the  snout;  ventrals  small, 
posterior,  and  entirely  in  front  of  the  second  dorsal  spine;  caudal 
elongate,  and  the  lower  lobe  little  produced. 

Color  in  spirits  uniform  dark  grayish  brown,  almost  black,  the  tips 
of  spinules  pale. 

This  description  from  a  young  female  from  Totomi  Bay,  off  Numazu, 
12  inches  in  length.  It  was  dredged  by  the  United  States  FisH  Com- 
mission steamer  Albatross  in  1900^  and  is  numbered  49524  in  the  United 
States  National  Museum. 

The  genus  Deania,  named  in  honor  of  Dr.  Bashford  Dean,  in  recog- 
nition of  his  researches  on  Selachian  fishes,  is  an  ally  of  Centrophorus^ 
from  which  it  is  distinguished  by  its  velvety  squamation,  each  scale 
ending  in  three  or  four  i-adiating  spinules  arranged  in  the  fashion  of 
a  star. 
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NEW  DIPTERA  FROM  NORTH  AMERICA. 


By  D.  W.  COQUILLETT, 

CuModiariy  Section  of  Diptera, 


The  present  paper  is  based  primarily  on  a  series  of  specimens  col- 
lected by  Mr.  H.  S.  Barber,  who,  as  assistant  to  Mr.  E.  A.  Schwarz, 
accompanied  the  latter  on  a  collecting  trip  to  portions  of  New  Mexico 
and  Arizona  during  the  past  summer.  The  object  of  this  expedition 
was  to  obtain  specimens  of  Colooptera,  and  the  collecting  of  the 
Diptera  was  therefore  a  digression  from  the  real  object  for  which  the 
trip  was  planned.  The  Diptera  thus  secured  are  almost  without  excep- 
tion in  fii-st-class  condition,  and  form  by  far  the  most  valuable  collec- 
tion in  that  order  that  the  United  States  National  Museum  has  acquired 
during  the  past  year.  Owing  to  pressure  of  other  duties  only  a  poi'- 
tion  of  the  collection  has  as  yet  been  worked  up,  but  even  this  portion 
has  3' ielded  many  new  and  interesting  forms  which  it  is  deemed  advis- 
able to  make  known  at  as  early  a  day  as  possible,  and  they  are  there- 
fore duly  characteri/.od  in  the  following  pages. 

To  the  descriptions  of  these  new  forms  are  added  those  of  several 
others  obtained  from  various  correspondents,  and  for  some  of  which 
manuscript  names  have  been  sent  out.  Altogether,  4  new  genera  and 
94:  new  species  are  described  in  this  paper. 

Family  TIPULID^. 

ORIMARGA  ARIZONENSIS,  new  species. 

Body  and  head  black,  head  and  thoi'ax  rather  densely  gray  pruinose, 
ilniomen  very  thinly  grayish  pruinose,  slightly  polished,  apex  of 
female  ovipositor  reddish  yellow,  her  pleura  with  a  whitish  vitta  on 
the  lower  part;  male  claspers  very  broad,  about  one-fourth  longer 
than  broad,  bluntly  rounded  at  the  apex;  antennae  and  mouth  parts 
dark  brown,  halteres  whitish,  the  base  yellow,  the  knobs  pale  brown; 
coxae  dark  yellow,  remainder  of  legs  pale  yellow,  apex  of  femora,  both 
ends  of  tibiae,  and  the  tarsi  toward  the  tips,  brown;  wings  hyaline, 
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toward  the  base  whitish,  the  extreme  base  dark  yellow,  venation  as  in 
Osten-Sacken's  figure  of  alpiim^  with  these  exceptions:  Apex  of  aux- 
iliary vein  at  one-fourth  of  distance  from  base  of  second  vein  to  mar- 
ginal crossvein,  small  crossvein  opposite  or  beyond  the  marginal  cross- 
vein;  length  9  to  10  mm.  A  specimen  of  each  sex  collected  June  25 
and  26,  1901,  by  Mr.  H.  S.  Barber. 

IlahitaL — Hot  Springs,  Yavapai  County,  Arizona. 

Tyj)e.—C2it.  No.  6154,  U.S.N.M. 

This  European  genus  has  not  heretofore  been  reported  from  this 
country.  The  present  form  agrees  well  with  the  original  description 
of  this  genus,  except  in  the  venation  and  the  form  of  the  claspers  of 
the  male. 

Family  CULICID.E. 

CULEX  BIMACULATUS,  new  species. 

Bright  yellow,  the  api(*es  of  the  palpi  and  of  the  proboscis,  also  the 
antennae  except  the  bases,  dark  brown,  a  large  black  spot  above  inser- 
tion of  each  wing,  apices  of  femora  black,  tarsi  cnanging  into  brown 
toward  the  apices;  bristly  hairs  and  scales  of  head  and  body  bright 
yellow,  mesonotum  highly  j^olished;  tarsal  claws  large,  the  front  and 
middle  ones  toothed,  the  hind  ones  simple;  wings  hyaline,  strongly 
tinged  with  yellow  along  the  costa,  lateral  scales  of  the  veins  very 
small,  interspersed  with  very  elongate,  narrow  ones,  petiole  of  first 
submarginal  cell  nearly  as  long  as  that  cell,  crossvein  at  apex  of  second 
basal  cell  nearly  its  own  length  from  the  one  at  apex  of  first  basal  cell; 
length,  5  mm.  A  female  specimen  collected  June  16  by  Mr.  C.  H  T. 
Townsend. 

Habitat. — Brownsville,  Texas. 

Type.— C9it  No.  6259,  U.S.N.M. 

CULEX  FLETCHERI,  new  species. 

Head  black,  scales  of  occiput  narrow,  golden  brown,  on  each  side  a 
patch  of  broad,  appressed  yellow  ones,  antennas  brown,  the  first  joint 
and  bases  of  the  second  and  third  yellow,  palpi  yellowish  brown, 
proboscis  black,  the  median  portion  brown;  body  black,  metanotum 
brownish  3'ellow,  scales  of  thorax  golden  brown,  the  bristly  hairs  and 
those  on  the  scutellum  golden  yellow,  abdomen  wholly  covered  with 
pale  yellow  scales;  femora  yellow,  the  apices  and  tibia3  blackish,  the 
scales  mixed  white,  yellow  and  black,  not  forming  distinct  bands;  tarsi 
black,  the  bases  yellowish  brown,  a  band  of  white  scales  at  bases  of 
the  three  median  joints  on  the  front  and  middle  tarsi,  of  the  last  four 
joints  of  the  hind  ones,  claws  very  large,  toothed;  wings  hyaline,  veins 
yellow,  scales  sparse,  small,  those  near  biise  of  wings  chiefly  yellowish, 
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the  others  brown,  the  lateral  ones  on  first  four  veins  and  upper  bmnch 
of  the  fifth  very  narrow  and  elongate,  petiole  of  first  submarginal  cell 
about  half  the  length  of  that  cell,  crossvein  at  apex  of  second  basal 
cell  about  it«  length  from  the  one  above  it;  halteres  yellow,  the  knobs 
brown;  length,  6  mm.  Two  females  collected  by  Dr.  James  Fletcher, 
for  whom  this  unique  species  is  named. 

Habitat . — Carnduff,  Assiniboia,  British  America 

Type.— Cat.  No.  6255,  U.S.N.M. 

CULEX  SQUAMIGER,  new  species. 

Head  and  its  members  black,  middle  of  proboscis  brownish,  scales 
of  occiput  mixed  golden  and  pale  yellow,  many  black  ones  along  the 
eyes,  palpi  black  scaled,  those  at  base,  before  the  middle  and  at  apex 
white;  body  black,  scales  of  middle  of  mesonotum  golden  brown,  those 
along  the  sides  and  on  the  pleura  pale  yellow,  bristly  hairs  of  thorax 
mostly  black,  those  of  scutellum  chiefly  yellow;  scales  of  abdomen 
black,  a  large  patch  at  base  of  each  segment  and  several  scales  scattered 
over  the  remainder  pale  yellow,  scales  of  venter  pale  yellow;  femora 
and  tibiae  brown,  the  scales  mixed  black  and  yellow,  not  forming  dis- 
tinct bands,  posterior  side  of  the  femora  yellow  and  yellow  scaled; 
tarsi  black,  the  scales  mixed  black  and  yellow,  a  band  of  whitish  scales 
at  bases  of  the  last  four  joints,  claws  toothed;  wings  hyaline,  veins 
yellow,  densely  covered  with  rather  broad  mixed  brown  and  whitish 
scales  and  with  many  very  narrow  ones  in  the  apical  third  of  the  wing, 
petiole  of  first  submarginal  cell  about  two-thirds  as  long  as  that  cell, 
crossvein  at  apex  of  second  basal  cell  less  than  its  length  from  the  one 
above  it;  halteres  yellow,  the  knobs  marked  with  brown;  length,  5  mm. 
Four  female  specimens. 

Ildbitat. — Palo  Alto  (V.  L.  Kellogg),  and  San  Lorenzo  (G.  Eisen), 
California. 

Type.— Qui.  No.  6256,  U.S.N.M. 

Family  CHIRONOMID^. 

CERATOPOGON  GLABER,  new  species. 

Black,  knob  of  halteres  white,  abdomen  yellowish  brown,  scutellum 
and  legs  \  elloAv,  apices  of  hind  femoi*a,  of  all  tibia?  and  joints  of  tarsi, 
also  an  annulus  near  middle  of  front  tibite,  black,  bases  of  front  femom 
and  an  indistinct  annulus  beyond  the  middle  pale  brownish;  eyes  nar- 
rowly separated  on  the  front,  mesonotum  opaque,  whitish  pruinose 
and  with  a  brown  median  vitta,  abdomen  spatulate,  somewhat  opaque, 
narrow  hind  margins  of  the  segments  yellowish;  legs  slender,  not 
spinose,  first  joint  of  hind  tarsi  nearly  twice  as  long  as  the  second,  the 
last  one  nearly  twice  as  long  as  the  fourth,  the  claws  large  and  of  an 
equal  size;  wings  bare,  whitish,  third  vein  reaching  to  six-sevenths 
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length  of  wing,  sepamted  from  the  first  and  not  connected  with  it  by 
a  crossvein,  apex  of  first  near  one-third  length  of  third,  fourth  forks 
at  small  crossvein;  length,  2  mm.  Two  female  specimens  collecttKl 
by  Mrs.  Annie  T.  Slosson. 

I/ah! fat. — Biscay ne  Bay,  Florida. 

Ti/jje.— Cat  No.  6155,  U.S.N.M. 

CERATOPOGON  INERMIS,  new  species. 

Black,  the  antennae  and  legs  dark  brown,  the  palpi,  scutelluni, 
halteres,  and  tarsi  yellow;  eyes  rather  widely  separated  on  the  front., 
mesonotum  opaque,  on  the  sides  gray  pruinosc;  femora  slender,  with- 
out spines,  first  joint  of  hind  tarsi  nearly  twice  as  long  as  the  second., 
last  joint  over  three  times  as  long  as  the  fourth,  without  spines,  claws 
large  and  of  an  equal  size,  no  enipodia;  wings  hyaline,  bare,  third  vein 
sepai-ated  from  the  first,  ending  near  five-sixths  length  of  wing,  fourth 
vein  forking  slightly  beyond  the  small  crossvein;  length,  nearly  1  mm. 
A  female  specimen  collected  June  27  by  Mr.  II.  S.  Barber. 

Ilahltat. — Hot  Springs,  Yavapai  County,  Arizona. 

Tf/jje.— Cat  No.  (5156,  U.S.N.M. 

CERATOPOGON  EXILIS,  new  species. 

Black,  the  mouth  parts,  broad  margin  of  scutellum,  legs  and  halteres 
light  yellow;  plumosity  of  antennie  whitish,  mesonotum  polished,  legs 
slender,  without  spines,  first  tarsal  joint  about  twice  as  long  as  the 
second,  the  last  two  of  nearly  an  equal  length,  claws  small,  of  an  equal 
size,  empodia  large;  wings  hyaline,  bare,  third  vein  contiguous  to  the 
first,  ending  near  two-thirds  length  of  wing,  apex  of  first  vein  near 
middle  of  the  third,  fourth  vein  forking  slightly  ])eyond  the  small 
crossvein;  length,  1  nmi.  A  male  specimen  collected  May  15  by  Mr. 
H.  S.  Barber. 

Unljltat, — Washington,  District  of  Columbia. 

Type,— Cxxt  No.  t)157,  U.S.N.M. 

CERATOPOGON  STIGMALIS,  new  species. 

Black,  the  knobs  of  halteres  light  3'ellow,  legs  brown,  both  ends  of 
the  tibiai  and  whole  of  tarsi  except  apices  of  the  joints  yellow;  e^^es 
contiguous,  mesonotum  apparently  subopaque  (injured),  legs  slender, 
not  spinose,  first  joint  of  hind  tarsi  about  twice  as  long  as  the  second, 
the  fifth  twice  as  long  as  the  fourth,  not  spinose  below,  claws  on  all 
tarsi  unequal  in  size,  the  longest  almost  as  long  as  the  hxst  tarsal  joint; 
wings  h3'aline,  bare,  third  vein  considembly  thickened,  ending  near 
three-fifths  length  of  wing,  coimected  to  the  first  by  a  crossvein,  apex 
of  fii-st  vein  near  three-fourths  length  of  the  third,  costa  emarginate 
at  apex  of  the  latter,  lower  branch  of  fourth  vein  obliterated  except 
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toward  its  apex;  length,  1  nun.     A  female  specimen  collected  August 
8  by  Mr.  H.  S.  Barber. 

Ilahitat, — Las  Vcga.s  Hot  Springs,  New  Mexico. 

Type.—G^t.  No.  6158,  U.S.N.M. 

CERATOPOGON  PILOSUS,  new  species. 

Head  black,  face  yellowish  brown,  mouth  parts  and  antennae  brown, 
fii*st  joint  of  the  latter  yellow,  eyes  contiguous,  mQsonotum  brownish 
yellow,  opaque,  its  hairs  yejlow,  scutellum  and  middle  of  metanotum 
brown,  pleura  yellow,  abdomen  dark  brown,  bases  of  the  segments  and 
the  venter  yellow,  legs  yellow,  not  spinose,  bearing  many  very  long 
hairs,  first  tarsal  joint  slightly  shorter  than  the  second,  the  last  two 
subequal  in  length;  claws  minute,  of  an  equal  size,  empodia  large; 
wings  hyaline,  wholly  covered  with  brown  hairs  except  those  along 
basal  half  of  costa  and  a  patch  at  apex  of  third  vein,  which  are  light 
yellow,  third  vein  contiguous  to  the  first,  ending  at  middle  of  length  of 
wing,  apex  of  first  vein  near  two-thirds  length  of  the  third,  fourth  vein 
forking  slightl}^  beyond  the  small  crossvein;  halteres  yellow;  length, 
1.5  mm.     A  female  specimen  collected  May  3  by  Mr.  H.  S.  Barber. 

Ilahitat, — Washington,  District  of  Columbia. 

ry^€  — Cat.  No.  6159,  U.S.N.M. 

CERATOPOGON  ANCORUS,  new  species. 

Head  yellow,  upper  half  of  occiput  black,  antennae  brown,  the  joints 
except  the  last  one  only  slightly  longer  than  broad;  thorax  and  scu- 
tellum light  yellow,  mesonotum  somewhat  polished  and  marked  with 
a  large  black  spot,  which  is  prolonged  anteriorly  in  the  middle  and 
posteriorly  at  each  hind  angle,  extending  the  entire  length  of  the 
mesonotum;  abdomen  brown,  the  narrow  sutures  and  the  venter  yellow; 
legs  yellow,  not  spinose,  first  tarsal  joint  nearly  twice  as  long  as  the 
second,  last  two  joints  subequal  in  length,  claws  minute  and  of  an 
equal  size;  wings  hyaline,  almost  wholly  but  sparsely  covered  with 
hairs,  third  vein  contiguous  to  the  first  and  to  the  costal  vein,  ending 
near  middle  of  length  of  wing,  fourth  vein  forking  slightly  beyond 
the  small  crossvein;  halteres  light  yellow;  length,  nearly  1  mm.  A 
female  specimen  collected  by  Mrs.  A.  T.  Slosson. 

Habitat: — Biscayne  Bay,  Florida. 

Type.—C^t.  No.  6160,  U.S.N.M. 

CERATOPOGON  BELLUS,  new  species. 

Head  black,  upper  part  of  occiput  silvery  pruinose,  antennae  yellow, 
the  apices  brown,  plumosity  yellow;  body  black,  upper  half  of  pleura 
and  outer  margins  of  scutellum  except  at  the  apex  whitish;  mesono- 
tum opaque,  gray  pruinose,  and  marked  with  many  brown  dots 
arranged  in  longitudinal  rows,  the  front  end  silvery  pruinose  and 
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marked  with  a  few  brown  dots,  a])domen  partl}^  light  gray  pruinose; 
legs  slender,  not  setose,  whitish,  femora  with  a  broad  median  and  a 
narrow  apical  brown  band,  tibia?  with  a  broad  median  brownish  band 
and  a  narrow  one  at  each  end,  first  joint  of  hind  tarsi  over  twice  as 
long  as  the  second,  the  third  and  fourth  subequal  in  length  and  scarcely 
longer  than,  broad,  the  fifth  nearly  twice  as  long  as  the  fourth,  claws 
rather  large  and  of  an  equal  size;  wings  bare  except  along  the  apical 
margin,  hyaline,  marked  with  eight  black  dots,  situated  as  follows:  just 
before  small  crossvein,  below  middle  of  fifth  vein,  before  apex  of  each 
of  its  branches,  beyond  base  and  before  apex  of  lower  fork  of  fourth 
vein,  before  apex  of  upper  fork  of  this  vein,  and  at  apex  of  third 
vein,  the  latter  slightly  beyond  middle  of  length  of  wing,  third  vein 
contiguous  to  the  first  except  toward  its  apex,  tip  of  first  vein  near 
four-fifths  of  the  third,  fourth  vein  forks  considerably  beyond  the 
small  crossvein;  halteres  whitish,  a  black  dot  at  base  of  the  knob  and 
another  at  its  apex;  length,  1  mm.  A  male  specimen  collected  May  17 
by  Mr.  H.  S.  Barber. 

ITabitat. — Washington,  District  of  Columbia. 

Type.— C^t  No.  6161,  U.S.N.M. 

CERATOPOGON  SQUAMIPES,  new  species. 

Black,  knobs  of  halteres  whitish,  legs  dark  brown,  the  knees  yellow- 
ish; eyes  contiguous,  mesonotum  opaque,  covered  with  appressed 
yellow  hairs  and  with  longer  erect  brown  ones;  legs  rather  slender, 
not  spinose,  bearing  many  long  hairs;  tibiae  on  the  outer  side  bearing 
several  lanceolate  flattened  bristles,  first  tarsal  joint  slightly  shorter 
than  the  second,  last  two  joints  subequal  in  length;  claws  small,  equal, 
empodia  small;  wings  hyaline,  wholly  covered  with  hairs  which  are 
brown  except  a  patch  of  yellowish  ones  at  apex  of  third  vein,  this  vein 
contiguous  to  the  first,  ending  at  middle  of  length  of  wing;  apex  of 
first  vein  near  three-fourths  length  of  the  third,  fourth  vein  forking 
considerably  before  the  small  crossvein;  length,  1  mm.  Three  females 
collected  August  14  and  19  by  Mr.  II.  S.  Barber. 

Habitat, — Las  Vegas  Hot  Springs,  New  Mexico. 

Type.—Q,2X.  No.  6162,  U.S.N.M. 

HETEROMYIA  PRATTII,  new  species. 

Head  reddish  brown,  eyes  rather  widely  separated  on  the  front, 
antennae  brown,  the  first  joint  and  bases  of  several  of  the  succeeding 
ones  yellow,  joints  beyond  the  first  noticeably  longer  than  broad, 
thorax  almost  bare,  black,  the  humeri  and  prothorax  reddish  brown, 
the  sides,  pleura,  and  metanotum  sometimes  reddish  yellow,  mesonotum 
somewhat  polished,  finel}^  aciculate,  not  pruinose,  prolonged  anteriorly 
in  a  short  spine,  scutellum  reddish  brown,  abdomen  dark  brown,  hind 
margins  of  the  first  five  segments  yellowy  somewhat  polished,  not 
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whitish  pruinose  except  on  the  last  two  segments;  legs  reddish  and 
brown,  apices  of  middle  and  hind  femora  reddish  yellow,  tarsi  light 
yellow,  apices  of  joints  and  whole  of  fourth  joint  of  hind  ones  brown, 
last  joint  of  front  ones  white,  the  ends  brown,  front  femora  greatly 
thickened,  spinose  on  under  side,  other  femora  and  the  tarsi  not 
spinose,  middle  femora  slender,  hind  ones  considerably  thickened 
toward  the  apices,  first  joint  of  front  and  middle  tarsi  over  twice  as 
long  as  the  second,  fourth  joint  less  than  half  as  long  as  the  fifth, 
claws  small,  subequal  in  size,  first  joint  of  hind  tarsi  only  slightly 
longer  than  the  second,  the  fourth  slightly  over  half  as  long  as  the 
fifth,  the  claws  very  unequal  in  size,  the  inner  one  al)out  six  times  as 
long  as  the  outer,  almost  as  long  as  the  last  tarsal  joint;  wings  bare, 
hyaline,  a  brown  fascia  extending  from  middle  of  first  section  of 
fourth  vein  almost  to  the  hind  margin  of  the  wing,  also  a  large  brown 
spot  reaching  length  of  third  vein  and  extending  to  apices  of  forks 
of  fifth  vein,  leaving  a  hyaline  spot  below  middle  of  third  vein  and 
in  apex  of  fourth  posterior  cell;  third  vein  connected  with  the  first  by 
a  crossvein,  reaching  four-fifths  length  of  wing,  apex  of  first  vein 
slightly  before  middle  of  the  third,  fourth  vein  forking  slightly  before 
the  small  crossvein;  halteres  whitish;  length,  4  mm.  Four  females 
collected  June  9  and  22  by  Mr.  F.  C.  Pratt,  for  whom  the  species  is 
named. 

Habitat. — St.  Elmo,  Virginia. 

Type.—C&t.  No.  6163,  U.S.N.M. 

TANYPUS  STELLATUS,  new  species. 

Yellowish  brown,  antennae  except  the  basal  joint  pale  yellow,  abdo- 
men blackish,  a  whitish  ring  at  three- fourths  the  length  of  each  femur, 
tibiae  except  each  end,  and  tarsi  except  apices  of  the  joints,  light  yel- 
low, halteres  yellow;  mesonotum  thinly  gmy  pruinose;  wings  covered 
with  brown  hairs,  whitish  hyaline,  marked  over  nearly  the  entire  sur- 
face with  many  brown  spots,  several  of  which  are  confluent  and  inclose 
small  whitish  spots;  costal  cell  except  at  its  apex  brown;  first  vein 
near  its  apex  connected  with  the  second  by  an  oblique  crossvein,  fifth 
vein  forks  a  short  distance  beyond  the  crossvein;  length,  2  mm.  A 
female  specimen. 

Habitat.  — Texas. 

Type.— Qui.  No.  6164,  U.S.N.M. 

TANYPUS  DISCOLOR,  new  species. 

Yellowish  brown,  antennse,  scutellum,  large  portion  of  abdomen, 
legs  except  apices  of  femora  and  tibiae,  also  the  halteres,  yellow; 
mesonotum  grayish  pruinose,  most  dense  at  the  humeri  and  in  front 
of  scutellum;  wings  whitish  hyaline,  two  crossbands  and  the  apex 
largely  brown;  the  first  band  is  on  a  line  with  the  humeral  crossvein, 
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and  alon^  the  cosbi  is  broadly  connected  with  the  second  band  which 
is  located  at  the  small  crossvein;  b(»hind  the  fifth  vein  the  second 
band  is  prolonged  to  meet  the  brown  at  apex  of  wing;  the  latter 
begins  a  short  distance  before  the  apices  of  the  first  and  of  the  posterior 
branch  of  the  fifth  vein,  and  incloses  a  large  hyaline  spot  in  apex  of 
the  second  and  third  posterior  cells,  also  two  yellowish  costal  spots; 
the  brown  along  the  costa  comprises  two  spots  of  a  darker  color  than 
the  remainder  of  the  brown  at  the  apex  of  the  wing,  and  between  the 
first  of  these  spots  and  the  preceding  brown  band  is  a  large  yellow 
costal  spot;  wings  densely  covered  with  hairs,  which  are  yellowish  on 
the  hyaline  portions  and  brown  on  the  dark  parts;  first  vein  a  short 
distance  before  its  tip  connected  with  the  second  by  an  oblique  cross- 
vein,  fifth  vein  forks  slightly  before  the  crossvein;  length,  3  mm.  A 
female  specimen  collected  by  Mrs.  A.  T.  Slossou. 

Ifahitat.—YYfinQoum^  New^  Hampshire. 

Type.— C^t,  No.  0165,  II.S.N.M. 

TANYPUS  ALGENS.  new  species. 

Yellow,  three  vittjc  on  the  raesonotum,  the  metanotum,  spots  on 
the  pleura,  and  the  sternum,  brownish  black;  mouth  parts,  apices  of 
femora,  and  bases  of  tibiie  brownish;  mesonotum  grayish  pruinose, 
the  vitta?  somewhat  polished;  wings  covered  with  hairs,  hyaline, 
crossed  at  the  middle  b}"  a  faint  brownish  band  which  extends  from 
small  crossvein  halfway  to  the  wingtip;  first  vein  near  its  apex  con 
nected  with  the  second  by  an  oblique  crossvein,  fifth  vein  forks  slightly 
before  the  crossvein;  length,  3  mm.  A  female  specimen  collected  July 
9  by  Prof.  Trevor  Kincaid. 

Habitat,-  -¥oipot  Island,  Alaska. 

Ti/j)e.—CvLt.  No.  0160,  U.S.N.M. 

TANYPUS  BARBERI,  new  species. 

Male, — Yellowish  white,  apices  and  a  broad  band*  at  middle  of 
antenna?,  three  vitta*  on  mesonotum,  the  metanotum,  spots  on  the 
pleura  and  the  sternum,  black;  mouth  part^,  a  band  near  bases  of 
abdominal  segments  two  to  five,  the  whole  of  the  following  segments 
except  their  hind  borders,  also  apices  of  femora,  l)oth  ends  of  tibiae, 
apices  of  first  four  joints  of  tarsi  and  whole  of  the  hist  one,  pale 
brownish;  mesonotum  opaque,  gray  pruinose;  hairs  of  the  antenna) 
pale  yellowish;  wings  covered  with  hairs,  hyaline,  from  the  base  to 
the  small  crossvein  marked  with  three  brown  spots,  one  on  the 
humeral  crossvein  and  two  behind  the  sixth  vein;  from  small  cross- 
vein  to  wingtip  are  many,  mostly  isolated,  brown  spots;  first  vein 
near  its  apex  connected  with  the  second  by  an  oblique  crossvein,  fifth 
vein  forks  slightl}^  before  the  crossvein;  length,  4  mm. 

Fe^nalt, — Like  the  male  except  that  there  is  no  black  ring  at  middle 
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of  antenna*,  and  the  abdomen  is  dark  l)rown,  changing  into  yellow  at 
the  ai)ex,  the  broad  hind  margins  of  the  segments  whitish;  length,  ?* 
nmi.  Four  males  and  one  female  collected  August  7  to  18  by  Mr. 
H.  S.  Barl)er,  for  whom  this  fine  si)ecies  is  named. 

Habitat, — Las  Vegas  Hot  Springs,  New  Mexico. 

Tyjy^.— Cat.  No.  6167,  U.S.N.M. 

TANYPUS  VENUSTUS,  new  species. 

Head  black,  mouth  parts  brown,  antennae  pale  yellow,  middle  of  joints 
of  basal  half  and  whole  of  apical  joint  brown,  the  hairs  brown  and 
yellowish;  thoi-ax  black,  opaque,  mottled  with  grayish  piiiinose  spots 
and  lines,  scuU»llum  yellowish,  its  narrow  base,  stripe  in  middle,  and 
nearl}"  whole  of  underside  dark  brown;  abdomen  whitish,  an  inter- 
rupted band  on  the  hind  end  of  the  tirst  five  segments  and  nearl}^  the 
whole  of  the  following  segments,  brown;  legs  yellow,  two  bands  near 
apex  of  each  femur,  one  near  base  of  each  tibia,  also  apices  of  tibiaa 
and  of  joints  of  tarsi,  brown;  wings  covered  with  hairs,  hyaline, 
marked  with  about  eleven  brown  spots  located  at  extreme  base  of 
wing,  on  humeral  crossvein,  before  middle  of  axillary  cell,  beyond 
middle  of  anal  cell,  on  the  central  crossveins,  near  middle  of  first 
posterior  cell,  near  apex  of  this  cell,  beyond  middle  of  the  second  and 
of  the  third  posterior  cells,  and  at  apices  of  the  tirst  and  of  the  second 
veins;  fii*st  vein  near  its  apex  connected  with  the  second  by  an  oblique 
crossvein,  fifth  vein  forks  slightly  before  the  crossvein;  length,  4  mm. 
A  male  specimen  collected  August  9  by  Mr.  H.  S.  Barber. 

Ifahttat. — Las  Vegas  Hot  Springs,  New  Mexico. 

ryi?e?.— Cat.  No.  6168,  U.S.N.M. 

TANYPUS  FALLENS,  new  species. 

Male, — Head  brown,  mouth  parts  and  basal  joint  of  antennas  con- 
colorous,  remainder  of  antenna?  yellow,  the  hairs  brown  and  whitish; 
thorax  whitish,  three  vittte  on  mesonotum,  metanotum,  spots  on 
pleura  and  the  sternum  dark  yellow;  abdomen  pale  yellow,  a  band 
near  base  of  segments  two  to  five  and  nearly  the  whole  of  the  follow- 
ing segment^  l>ale  brownish;  legs  and  halteres  whitish;  wings  hyaline, 
covered  with  hairs,  first  vein  near  its  apex  connected  with  the  second 
b}"  an  oblique  crossvein,  fifth  vein  forks  slightly  before  the  crossvein; 
length  2.5  mm. 

Female, — Abdomen  wholly  yellow,  otherwise  as  in  the  male;  length, 
slightly  over  1  mm. 

Two  males  and  two  females  (collected  August  6  to  11  by  Mr.  H.  S. 
Barl>er. 

Habitat, — Las  Vegas  Hot  Springs,  New  Mexico 

Type.—il^X.  No.  6169,  U.S.N.M. 
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TANYPUS  OCCIDENTALIS.  new  species. 

Brown,  the  prothorax,  a  spot  near  each  humerus,  and  the  scutellum 
dark  yellow,  legs  light  yellow,  halteres  whitish;  hairs  of  antennas  brown 
and  yellow;  wings  hyaline,  bare,  first  vein  not  connected  with  the 
second  by  a  crossvein;  fifth  vein  forks  a  short  distance  beyond  the 
crossvein,  the  latter  situated  nearly  its  length  before  the  small  cross- 
vein;  length  4.6  mm.     A  male  specimen. 

Habitat.  — Colorado. 

Tyj?e.—C^t  No.  6170,  U.S.N.M. 

TANYPUS  GUTTULARIS.  new  species. 

Head  and  its  members  dark  brown,  joints  two  to  four  of  antennse, 
apices  of  the  other  shoi't  ones,  and  a  space  before  the  apex,  light  yel- 
low, plumosity  brown,  changing  into  whitish  at  the  apices;  thomx 
black,  opaque,  gray  pruinose,  mesonotum  marked  with  three  indistinct 
dark  vittse,  the  middle  one  divided  by  a  median  black  line  prolonged 
to  the  scutellum,  the  latter  light  yellow;  abdomen  pale  yellowish, 
first  segment  with  two  brown  vittse,  the  others  with  a  black  fascia 
before  the  middle  of  each,  hairs  of  each  segment  consisting  of  an  ante- 
rior whorl  and  a  posterier  transverse  pair  of  clusters;  legs  light  yellow, 
COX8B  black,  a  brown  band  before  apex  of  each  femur  and  another 
beyond  base  of  each  tibia,  apices  of  tibiae  and  of  tai'si  lirown,  front 
tarsi  ciliate  with  several  rather  long  hairs;  wings  wholly  covered  with 
hairs,  whitish  hyaline,  from  base  to  small  crossvein  marked  with  four 
brown  spots,  one  on  humeral  crossvein,  two  in  anal  cell  and  one  l>efore 
apex  of  first  basal  cell,  passing  over  the  crossvein  at  apex  of  second 
basal  cell  and  reaching  the  wing-margin,  where  it  is  greatly  extended 
and  mther  faint;  a  brown  spot  at  base  of  third  vein,  apex  of  wing  from 
slightly  before  tip  of  first  vein  grayish  brown  and  containing  several 
whitish  hyaline  drops;  first  vein  near  its  tip  connected  with  the  second 
by  an  oblique  crossvein;  halteres  whitish;  length,  6  mm.  Two  males, 
collected  May  10  by  Mr.  R.  W.  Doane. 

Habitat. — Pullman,  Washington. 

Type.— Cut.  No.  6171,  U.S.N.M. 

ORTHOCLADIUS  CLEPSYDRUS,  new  species. 

Black,  the  extreme  bases  of  femora  and  of  front  tibiae,  also  the  other 
tibiae  except  their  apices,  whitish;  mesonotum  polished,  scutellum 
and  dorsum  of  abdomen  opaque,  velvet-like;  wings  hyaline,  each 
marked  with  an  hourglass-shaped  black  spot  extending  from  one-fourth 
length  of  wing  almost  to  apex  of  upper  branch  of  fifth  vein,  the  con- 
stricted portion  lying  above  the  forking  of  the  fifth  vein,  the  basal 
expanded  portion  reaching  from  fourth  vein  nearly  to  hind  margin  of 
wing,  the  apical  extending  from  third  vein  almost  to  hind  margin  of 
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wing;  legs  only  pubescent,  first  joint  of  front  tarsi  about  half  as  long 
as  the  tibiae,  fourth  tarsal  joint  rather  slender  and  almost  as  long  as 
the  fifth;  length,  1.5  mm.  A  female  specimen  collected  August  7  by 
Mr.  H.  S.  Barber. 

Ilaiitat. — Las  Vegas  Hot  Springs,  New  Mexico. 

Tf/pe.— Cat.  No.  6172,  U.S.N.M. 

ORTHOCLADIUS  PLATYPUS,  new  species. 

Black,  a  large  dull  yellowish  humeral  spot,  halteres,  trochanters,  and 
extreme  bases  of  femora  yellow:  hairs  of  antennas  dark  gray,  thorax 
opaque,  grayish  pruinose;  tarsi  only  pubescent,  the  fourth  joint 
dilated,  emarginate  at  the  apex,  noticeably  shorter  than  the -fifth,  first 
joint  of  front  tarsi  three-fourths  as  long  as  the  tibiae;  wings  hyaline, 
small  crossveins  not  darker  than  the  adjacent  veins,  not  clouded  with 
brown,  third  vein  beyond  its  middle  slightly  bowing  toward  the  costa; 
length,  2.5  mm.  A  male  specimen  collected  July  6  by  Mr.  H.  S. 
Barber. 

Habitat. — Flagstaff,  Arizona. 

Tt/pe.— Cat.  No.  6173,  U.S.N.M. 

ORTHOCLADIUS  POLITUS,  new  species. 

Head  yellow,  antennae  brown,  its  hairs  yellowish  brown;  thorax 
yellow,  thi-ee  vittte  on  mesonotum,  spot  below  each  wing,  the  breast 
and  metanotum  black,  mesonotum  highly  polished,  scutellum  brown- 
ish yellow,  polished,  its  base  opaque  blackish;  abdomen  yellowish 
brown,  becoming  darker  toward  the  apex;  legs  brown,  trochantei*s 
and  extreme  bases  of  femora  yellow,  middle  and  hind  tibiae  and 
bases  of  their  tarsi  dull  yellowish,  legs  only  pubescent,  fourth  tarsal 
joint  slender,  as  long  as  the  fifth,  first  joint  of  front  tarsi  three-fourths 
as  long  as  the  tibiae;  wings  hyaline,  small  crossvein  not  darker  than 
the  adjacent  veins,  third  vein  almost  straight;  halteres  yellow;  length, 
2.5  mm.     A  male  specimen  collected  June  6  by  Mr.  H.  S.  Barber. 

Habitat. — Washington,  District  of  Columbia. 

Ti/pe.— Cat.  No.  6174,  U.S.N.M. 

CRICOTOPUS  VARIPES,  new  species. 

Head  and  its  members  black,  hairs  of  antennae  gray;  thorax  black, 
mesonotum  highly  polished,  metanotum  and  scutellum  opaque,  velvet 
black;  aMomen  velvet  black,  the  first  two  segments  and  hind  margins 
of  the  following  two  polished  yellow,  genitalia  yellow;  femora  black, 
the  extreme  bases  and  trochanters  yellow,  front  tibiie  and  tarsi  brown, 
the  fojmer  with  a  broad  median  white  band,  other  tibise  and  tarsi 
A^ellow,  their  apices  brownish,  legs  only  pubescent,  first  joint  of  front 
tarsi  two-thii*ds  as  long  as  the  tibite;  wings  whitish  hyaline,  small 
crossvein  slightly  darker  than  the  adjacent  veins,  third  vein  almost 
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straight;  halteres  yellow;  length,  2.5  lum.     A  male  specimen  collected 
May  (3  by  Mr.  H.  S.  Barber. 

Ilahifat. — Great  Falls,  Maryland. 

Tyjye.—QeiL  No.  6175,  U.S.N.M. 

CHIRONOMUS  PULCHRIPENNIS,  new  species. 

Head  and  antennse  yellow,  apical  half  of  last  joint  of  the  latter  and 
the  mouth  parts  brown;  thorax  opaque,  greenish  yellow,  mesonotuni 
marked  with  a  pair  of  lateral  brown  vittee  behind  its  middle,  metano- 
tum  with  a  pair  of  brown  spots  which  approach  each  other  posteriorly; 
scutellum  and  abdomen  green,  the  latter  with  the  hind  margins  of  the 
segments  yellowish,  bases  of  segments  six  to  eight  and  nearly  the 
whole  of  the  following  two  brown;  legs  whitish,  the  knees  black,  this 
color  extending  nearly  to  the  middle  of  the  middle  and  hind  femora, 
front  tibite  four-fifths  as  long  as  the  first  joint  of  their  tarsi;  wing's 
whitish,  the  costal  cell  except  its  apex  brown,  a  broad  brown  band 
crosses  the  wing,  passing  over  the  bases  of  the  first  and  third  posterior 
cells  and  prolonged  along  the  hind  margin  nearly  to  the  anal  angle, 
apex  of  wings  broadly  brown  from  third  vein  to  upper  branch  of  the 
fifth;  halteres  white;  length,  4  mm.  A  female  specimen  collected  by- 
Mrs.  Annie  T.  Slosson. 

Ifahitat, — Franconia,  New  Hampshire. 

Type.—CfiL  No.  6176,  U.S.N.M. 

CHIRONOMUS  VARIPENNIS,  new  species. 

Head  and  body  dark  brown,  a  large  dull  yellowish  humeral  spot, 
anteniuv  except  the  first  joint  yellow,  the  hairs  gray;  thorax  opaque, 
largely  gray  pruinose,  narrow  hind  margins  of  abdominal  segments 
gray  pruinose;  femora  brown,  the  ends  narrowly  and  a  band  before 
the  apex  of  each,  yellow;  front  tibia3  very  short,  yellow,  the  bases 
brown,  other  tibi»  brown,  an  indistinct  3^ellowish  ring  beyond  the 
base;  front  tarsi  wanting,  the  others  yellow;  wings  whitish,  marked 
with  eleven  brown  spots  as  follows:  Three  in  a  row  behind  the  fifth 
vein,  one  before  middle  and  another  in  middle  of  apical  margm  of 
third  posterior  cell,  one  in  base  of  first  posterior  cell,  another  in  the 
cell  below  it,  and  a  third  midway  between  the  latter  and  the  base  of 
this  cell,  one  in  middle  and  another  in  apex  of  first  posterior  cell,  also 
a  small  one  in  apex  of  second  posterior  cell;  halteres  whitish;  length, 
3  nmi.     A  male  specimen  collected  August  14  by  Mr.  H.  S.  Barber. 

Ilahltat, — Las  Vegas  Hot  Springs,  New  Mexico. 

Type— Cut.  No.  6177,  U.S.N.M. 

CHIRONOMUS  ATRIMANUS,  new  species. 

Head  yellowish  l)rown,  antenna*,  yellow,  the  last  joint  and  the  mouth 
parts  })rown;  thorax  and  scutellum  f)lack,  highly  polished;  abdomen 
somewhat  polished,  black,  the  first  segment  yellow,  hmd  margins  of 
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three  to  six  yellowish;  legs  j-ellow,  front  tibise  and  their  tarsi  black, 
apices  of  femora,  both  ends  of  middle  and  hind  tibioe,  apices  of  joints 
of  their  tarsi  and  whole  of  the  last  two  joints  blackish,  front  tibiae 
four-fifths  as  long  as  the  first  joint  of  their  tarsi;  wings  strongly  tinged 
with  3'ellow  on  the  basal  third,  followed  by  a  wide  brown  band  extend- 
ing from  costa  to  fifth  vein,  remainder  of  wing  hyaline;  halteres  3  el- 
low;  length,  4.5  mm.  A  female  specimen  collected  May  6,  18^9,  })y 
Mr.  C.  F.  Adams. 

Habitat, — Kansas  City,  Missom-i. 

Type.—Q2Lt.  No.  6178,  U.S.N.M. 

CHIRONOMUS  PALLIATUS,  new  species. 

Head,  mouth  parts,  and  first  joint  of  antennas  dark  brown,  remainder 
of  antennas  livid,  the  hairs  gray;  thorax  dark  brown,  mesonotum 
opaque,  a  broad,  yellowish  median  vitta  on  the  anterior  half,  and  a 
widely  separated  pair  of  gray  pruinose  vittas  on  the  posterior  half; 
abdomen  opaque,  velvet  black,  its  hairs  yellow;  legs  yellowish  white, 
front  and  middle  femora  except  their  apices,  also  bases  of  hind  femora 
brownish,  middle  tibiae  tinged  with  brown,  front  tarsi  only  pubescent, 
front  tibiae  three-fourths  as  long  as  their  first  tai-sal  joint,  hind  tibiae 
and  their  tarsi  in  the  male  densely  clothed  with  rather  long  hairs; 
wings  hyaline,  slightly  tinged  with  yellow,  small  crossvein  not  darker 
than  the  adjacent  veins,  third  vein  almost  straight;  halteres  whitish; 
length,  2.5  to  4  mm.  Three  males  and  three  females  collected  June  12 
by  Mr.  H.  S.  Barber,  except  one  of  the  females,  which  was  collected 
by  the  writer  in  June. 

Habitat, — Washington,  District  of  Columbia. 

Type.~C^t.  No.  6179,  U.S.N.M. 

Family  B1B10N1D.E. 

BIBIO  TENUIPES,  new  species. 

Black,  the  ridge  behind  each  humerus  yellow,  spines  of  tibiae  red- 
dish brown;  hairs  of  eyes  black,  those  on  under  side  of  head,  on  body, 
and  on  upper  side  of  front  and  middle  femora  chiefly  light  colored, 
those  on  remainder  of  legs  chiefly  black;  spines  of  front  tibia?  very 
i^equal  in  size,  hind  tibiae  only  slightly  dilated,  the  outer  side  almost 
straight;  wings  hyaline,  strongly  tinged  with  yellow  in  the  costal  cell 
and  with  dark  gray  in  the  marginal  and  first  basal  cells,  stigma  and 
veins  dark  brown,  bases  of  the  fifth  and  sixth  veins  subhyaline,  small 
crossvein  scarcely  one-fourth  as  long  as  the  first  section  of  the  third 
vein;  length,  5.5  mm.  A  male  specimen  collected  June  5  by  Mr.  H.  S. 
Ikrber. 

Habitat, — Williams,  Arizona. 

Ty^t.— Cat.  No.  0180,  U.S.N.M. 
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SCATOPSE  VARICORNIS,  new  species. 

Head  and  body  black,  mesonotum  somewhat  polished,  antennse 
about  as  long  as  the  head  and  thorax,  black,  joints  three  to  six  bright 
yellow,  apex  of  the  last  joint  with  a  white  reflection,  joint  three 
slightly  longer  than  wide,  the  succeeding  joints  becoming  successively 
shorter  except  the  last  one;  legs  dark  brown,  extreme  ends  of  femora, 
apices  of  tibise,  and  whole  of  tarsi  yellow,  broad  bases  of  tibiie  white; 
wings  gmj'ish  hyaline,  veins  brown,  apex  of  third  vein  near  three- 
fourths  length  of  wing,  penultimate  section  of  fourth  vein  about  two- 
thirds  as  long  as  the  upper  fork  of  this  vein,  the  forks  gradually 
diverging  from  each  other  for  a  short  distance,  at  which  point  the 
upper  fork  is  strongly  bowed  upward,  then  extends  nearly  parallel 
with  the  lower  one  nearly  to  the  wing-margin,  where  they  diverge 
rather  strongly  from  each  other,  fifth  and  sixth  veins  distinct,  the 
latter  strongly  sinuous;  length,  1.5  mm.  A  female  specimen  collected 
by  Mr.  Th.  Pergande. 

lldhltat, — Washington,  District  of  Columbia. 

Type.—Q,2X.  No.  6181,  U.S.N.M. 

Family  SIMULIDiE. 

SIMULIUM  FULVUM,  new  species. 

Mahu — Head  and  its  members  dark  brown,  occiput  covered  with 
rather  long  golden-fellow  hairs,  thorax  reddish  yellow,  opaque,  sides 
of  scutellum  and  mesonotum  in  front  of  it  bearing  many  rather  long 
go[den-\^ellow  hairs;  abdomen  dark  blown,  opaque,  on  each  side  of 
the  base  is  a  large  cluster  of  golden-yellow  hairs  more  than  half  as 
long  as  the  abdomen;  legs  dark  yellow,  apices  of  tibiae  and  whole  of 
tarsi  pale  brown;  halteres  dark  yellow;  wings  hyaline,  veins  along 
costa  brown,  the  others  nearly  hyaline. 

Feinale. — Differs  from  the  male  as  follows:  Head,  except  upper  part 
of  occiput  and  the  front,  dark  yellow,  base  of  antennae  also  yellow, 
hairs  of  occiput  short  and  sparse;  abdomen  yellowish  brown  or  dark 
yellow,  usually  changing  into  brown  at  the  apex,  the  hairs  at  its  base 
less  than  one-third  as  long  as  the  abdomen;  tarsi  and  tibice  usually 
yellow. 

Length,  a})out  3  mm.     One  male  and  ten  females. 

Ilahltat. — Bear  Paw  Mountains,  Montana  (September  3,  H.  G.  Hub- 
bard); Custer  County,  Colorado  (T.  D.  A.  Cockerell);  Mount  Cheam 
(August  7,  J.  Fletcher),  Ijowc  Inlet  (June  3,  T.  Kincaid)  and  Laggan 
(H.  F.  Wickham),  British  Columbia;  Sitka  (June  1(5).  Virgin  Bay 
(fhuie  :^6),  and  Kukak  Bay  (July  4,  T.  Kincaid),  Alaska. 

7}//>r.-C  at.  No.  ()1S2,  ir.S.N.'M. 

1  formerly  mistook  this  species  for  Walker's  ochraeeum^  but  the 
latter,  besides  being  considerably  smaller,  has  whitish  pruinose  vittie 
on  the  mesonotum  and  bicolorous  middle  and  hind  tarsi. 
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SIMULIUM  VIRGATUM,  new  species. 

3fale. — Hoad  and  body  black,  antenna?  and  mouth  parts  dark  brown, 
thorax  gni\'  pruinosc,  niesonotuni  marked  with  a  narrow  median  and 
laterally  with  a  very  broad  velvet  black  vitta  (viewed  directly  from 
above),  mesonotum  sparsely  covered  with  shoit,  appressed  hairs; 
abdomen  on  first  six  segments  opaque,  velvet  black,  a  large  silver^' 
white  spot  on  each  side  of  the  second  and  sixth  segments,  venter  near 
€ach  side  with  an  interrupted  j^ellow  vitta  on  segments  three  to  seven, 
composed  of  appressed  hairs,  on  each  side  of  base  of  abdomen  is  a  large 
cluster  of  yellow  hairs,  and  a  smaller  cluster  on  each  side  of  segments 
three  to  five;  femora  and  front  tibiae  yellow,  their  apices  brown,  middle 
tibiae  brown,  a  yellow  ring  beyond  the  base,  hind  tibia)  brown,  the 
extreme  l)ase  yellowish;  tarsi  black,  broad  base  of  first  joint  and 
extreme  base  of  the  second  on  the  middle  and  hind  tarsi  light  3^ellow- 
ish;  wings  hyaline,  veins  along  the  costa  yellowish  brown,  the  others 
nearly  hyaline;  halteres  yellow. 

/'r///<7//'.— Differs  from  the  male  as  follows:  VittaB  of  mesonotum 
brownish,  the  median  vitta  dilated  posteriorly,  wider  than  either  of  the 
lateral  ones;  viewed  from  in  front  the  mesonotum  appears  whitish 
pruinose  and  with  two  velvet  black  vitta;;  abdomen  on  fii-st  five  seg- 
ments and  sides  of  the  sixth  opaque,  gray  pruinose,  and  with  a  velvet 
black  fascia  at  bases  of  three  to  six,  broadly  interrupted  on  six,  the 
middle  of  which  and  the  portion  of  the  abdomen  beyond  it  is  very 
thinly  pruinose  and  of  a  dark  brown  color. 

Length,  nearly  8  mm.     Two  males  and  two  females  collected  August 
4  to  14  by  Mr.  H.  S.  Barber. 
Unhiiat,  —  lyas  Vega.s  Hot  Springs,  New  Mexico. 
%>r.-Cat.  No.  <31S3,  U.S.N.M. 

SIMULIUM  GLAUCUM,  new  species. 

MaJ(\ — Head  and  body  black,  face  gray  pruinose,  thorax  bluish 
gray  pruinose,  mesonotum  marked  with  a  narrow  median  and  slightly 
wider  lateral  black  vittje,  broad  lateral  margins  when  viewed  from 
behind  silvery  white,  a  pair  of  large,  subquadrate  silvery  spots  on  the 
Iront  end  separated  by  the  median  black  vitta,  which  is  here  greath^ 
dilated:  abdomen  velvet  black,  sides  of  segments  two  and  five  to  nine 
silvery,  middle  of  dorsum  of  four  also  silvery;  venter  almost  wholl3^ 
Mlvery:  femora  and  tibiai  brown,  l)ases  of  ti})ite  yellow,  anterior  side 
of  front  ones  largely  silvery;  tarsi  ))lack,  broad  })ase  of  first  joint  of 
the  middle  and  hind  ones  whitish;  wing^  hyaline,  veins  along  the  costa 
yellowish  brown,  the  others  nearly  hyaline;  halteres  yellow;  length, 
•^.''>  mm.  A  single  specimen  collected  April  S,  18^8,  by  Mr.  C.  F. 
Adams. 

/M/V/f^— Kansas  City,  Missouri. 

%<.--Cat  No.  6184,  U.S.N.M. 
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Family  STRATlOMYlD.Er 

AOCHLETUS  OBSCURUS,  new  species. 

Black,  a  yellow  interrupted  fascia  on  upper  part  of  face,  first  two 
joints  of  antennte  and  a  short  vitta  above  insertion  of  antennae  reddish 
brown,  hal teres  yellow,  base  of  first  joint  of  each  tarsus  yellowish; 
upper  three-fourths  of  front  somewhat  opaque,  densely  punctured  and 
sparsely  covered  with  short  appressed  whitish  hairs,  the  lowest  fourth 
nearly  wholly  o<»cupied  by  a  transverse  pair  of  highly  polished  gib- 
bous spots;  face  and  cheeks,  except  the  narrow  gray  pruinose  orbits, 
somewhat  polished  and  covered  with  appressed  whitish  hairs;  antennae 
much  shorter  than  the  head,  very  robust,  the  complex  third  joint  larger 
than  the  remainder  of  the  antennae,  composed  of  three  annuli  of  which 
the  first  two  are  broader  than  long,  the  third  about  one-third  longer 
than  broad,  tapering  on  its  apical  half,  slightly  longer  than  the  apical 
style  which  is  composed  of  three  joints  of  nearly  an  equal  length; 
thorax  and"  scutellum  nearly  opaque,  scabrous  and  sparsely  covered 
with  short  appressed  yellowish  hairs;  abdomen  somewhat  opaque,  its 
hairs  very  short,  black,  those  on  sides  of  first  segment  and  on  hind 
angles  of  the  second,  third,  and  fourth  rather  long  and  yellowish; 
wings  grayish  hyaline,  subcostal  cell  and  apex  of  costal  brown,  stigma 
and  veins  brown;  length,  9  to  10  mm.     Two  female  specimens. 

IlaVdat, — Los  Angeles  County,  California  (D.  W.  Coquillett);  and 
Sulphur  Spring  Valley,  Arizona  (June  6,  H.  G.  Hubbard). 

7}/7A>.— Cat.  No.  6185,  U.S.N.M. 

EUPARYPHUS  TAHOEN8IS,  new  species. 

Head  black,  lateml  margins  of  occiput,  a  pair  of  oblique  spots  on 
middle  of  front  near  the  eyes  and  a  pair  of  smaller  ones  on  lower  part 
of  face,  3-ellow;  very  narrow  orbits  of  face  and  cheeks,  and  broad 
sides  of  occiput  on  the  lower  half,  white  pruinose;  antenna?  brown,  the 
second  joint  largely  yellowish  brown;  thomx  black,  a  yellow  vitta  on 
either  side  of  middle  of  mesonotum,  a  second  near  the  lateial  margin 
broadly  interrupted  behind  the  suture  and  greatly-  expanded  at  its 
posterior  end,  also  a  yellow  vitta  extends  from  humerus  to  base  of 
wing,  and  one  on  upper  part  of  the  sternopleura;  scutellum  yellow, 
the  basal  two-fifths  black,  spines  yellow,  their  apices  brown;  abdomen 
black,  the  margin  and  an  interrupted  fascia  on  the  posterior  part  of 
the  fourth  segment,  yellow;  venter  black,  a  large  median  yellowish 
spot  on  the  second  and  third  segments;  femora  black,  the  apices,  tibia? 
and  tarsi  yellow,  a  brownish  ring  near  middle  of  /?ach  hind  tibia; 
wings  hyaline,  veins  yellowish,  those  issuing  from  the  discal  cell 
nearly  colorless,  third  veivi  smiple;  halteres  yellow;  length,  6  mm. 
A  female  specimen  collected  by  Mr.  H.  G.  Hubbard. 

JIahltat, — I^ake  Tahoe,  California. 

Ttfpc.—Cixt,  No.  6180,  U.S.N.M. 
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EUPARYPHUS  APICALIS,  new  species. 

Head  yellow,  center  of  occiput,  an  ocellar  dot,  a  transvei-se  pair  of 
oval  spots  below  middle  of  front  and  a  vitta  on  each  side  of  face,  black; 
a  brownish  spot  near  center  of  face;  front  with  a  paler  yellow  spot 
at  the  middle  of  the  sides  next  the  eyes,  another  above  the  antennas 
and  one  back  of  the  ocelli;  head  polished,  the  narrow  orbits  of  the  face 
and  cheeks  and  broad  sides  of  occiput  on  the  lower  half  white  pruin- 
ose;  antennsB  black,  the  first  two  joints  yellow;  thorax  black,  a  yellow 
vitta  each  side  of  middle  of  mesonotum,  a  broader  one  extends  from 
humerus  to  the  hind  angle  and  incloses  a  black  spot  behind  the  suture, 
another  along  upper  edge  of  pleura  and  a  short  one  on  upper  part  of 
sternopleura;  scutellum  yellow,  the  narrow  basal  angles  and  tips  of 
spines  brown;  abdomen  at  extreme  base  yellow,  followed  by  black, 
which  ^rea  is  greatly  narrowed  on  the  posterior  half  of  the  second 
segment  and  still  more  so  on  the  anterior  half  of  the  third,  ending  at 
the  center  of  this  segment,  remainder  of  abdomen  reddish  yellow,  the 
margin  pale  yellow,  a  black  dot  in  middle  of  front  edge  of  the  fourth 
segment:  venter  yellow,  the  first  segment  black;  legs  yellow,  joints 
three  and  four  of  the  tarsi  brownish;  wings  hyaline,  stigma  and  veins 
yellowish  brown,  third  vein  forked;  halteres  yellow;  length,  7  mm. 
A  female  specimen  collected  by  Mr.  A.  Koebele. 

JIahitat. — Siskiyou  County,  California. 

Type.—C9Lt.  No.  6187,  U.S.N.M. 

EUPARYPHUS  CRUCIGERUS,  new  species. 

Head  black,  the  broad  orbital  margins  of  occiput,  vitta  on  each  side 
of  front,  large  spot  on  which  the  antennae  are  inserted  and  large  spot 
on  each  lower  corner  of  face,  connected  along  the  eye  with  that  on  side 
of  front,  yellow;  antennae  brown,  the  second  joint  and  base  of  third 
yellowish;  thorax  black,  a  vitta  on  either  side  of  middle  of  mesonotum, 
a  broader  one  extending  from  each  humerus  to  the  hind  angle,  inter- 
inipted  behind  the  suture,  another  on  upper  edge  of  pleura  in  front 
of  wing,  and  one  on  upper  part  of  sternopleura,  also  a  dot  above  hind 
coxa,  yellow;  scutellum  yellow,  the  extreme  base  black;  abdomen 
black,  the  margin,  a  spot  in  middle  of  first  segment  and  an  interrupted 
fascia  on  the  posterior  part  of  the  third  and  fourth,  yellow;  venter 
yellow,  the  broad  lateral  margins  and  nearly  the  whole  of  the  first 
and  fifth  segments  black;  legs  yellow,  femora  except  the  apices,  and  a 
median  ring  on  the  hind  tibiie  black;  wings  hyaline,  stigma  and  veins 
yellow,  veins  issuing  from  discal  cell  nearly  colorless,  third  vein  sim- 
ple: halteres  yellow;  length,  7  mm.     Five  females. 

Habitat.  — Colorado. 

Type.—QyiL  No.  6188,  U.S.N.M. 
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EUPARYPHUS  ATRIVENTRIS,  new  species. 

Differs  from  E.  cruclgeruii  as  follows:  Anteniiiij  not  inserted  on  a 
yellow  spot,  no  yellow  spots  at  lower  corners  of  face,  but  the  rather 
broad  orbital  marjjfins  yellow  and  covered  with  a  whitish  pruinosity, 
a  yellow  fascia  on  lower  edge  of  front  connected  with  the  yellow 
vitta?  on  sides  of  front,  no  yellow  spot  in  middle  of  first  abdominal 
segment,  the  yellow  fascia  on  the  third  segment  three  times  inter- 
rupted, venter,  except  the  margin,  wholly  black;  length,  5  mm.  A 
female  specimen  collected  July  17,  1877. 

Ilahitat,  — Greeley,  Colorado. 

%>^.— Cat.  No.  6189,  U.S.N.M. 

EUPARYPHUS  AMPLUS,  new  species. 

Head  black,  the  frontiil  triangle,    ))road  sides  of  face  and   three 
vittie  near  its  middle,   also   the   lower  portion   of   occipital   orbits, 
yellow;   antennae   brown,  toward   the  base   yellowish,   mouth    pai"ts 
yellow;  thorax  black,  a  widely  sepamted  pair  of  dorsal  vittte,  a  vitta 
extending  from  each  humerus  to  slightly  beyond  the  tranverse  suture, 
a  large  subtriangular  spot  on  each  posterior  corner,  a  narrow^  vitta 
on  upper  edge  of  pleura,  expanding  in  a  large  spot  in  front  of  wintr,  a 
spot  above  front  coxa,  a  vitta  on  upper  part  of  sternopleura  and  one 
or  two  small  spots  beyond  its  postc^rior  end,  yellow;  scutellum  yellow, 
the  basal  third  black;  abdomen  black,  a  fascia  on  first  segment,  small, 
rounded  spot  in  outer  hind  angles  of  the   second,  outer  margin  of 
remainder  of  abdomen  and  an  obli([ue  spot  in  each  outer  hind  angle 
of  the  third  and  fourth  segments  extending  at  least  one-third  of  the 
width   of   the   abdomen,   yellow;  venter  yellow,    the   first  segment, 
lateral  portions  of  the  second  and  an  interrupted  fascia  at  bases  of 
the  third  and  fourth,  black:  coxa>  black,  their  apices  yellow,  femora 
yellowish  brown,  their  ends,  the  tibitv  and  tjirsi  wholly  yellow;  wings* 
hyaline,  the  costii  and  veins  on  costal  half  yellow,  the  others  nearly 
hyaline,  third  vein  forked;  halt(»res  yellow;  length,  8.5  mm.     A  male 
specimen  collected  June  17,  1898,  ])y  Mr.  E.  J.  Oslar. 

Ifahitnf. — Chimn(\v  (lulch,  Colorado. 

Ti/jjc— Cat.  No.  0190,  U.S.N.M. 

Family  BOMBYLID.i:. 

BOMBYLIUS  RECURVUS,  new  species. 

Mnl(\ — Head  and  body  black,  front  and  face  opaque,  gray  pruinose; 
face  along  the  oral  nrargin  rather  densely  covered  with  pale  yellow 
hairs  mixed  above  with  many  brown  ones,  those  on  remainder  of  face 
sparse,  brown,  hairs  of  first  two  joints  of  antenna*  and  on  the  front 
also  brown;  third  joint  of  antenn:e  only  slightly  dilated  near  the  base; 
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prol>oscis  about  as  long  Jis  the  ))ody;  hairs  of  bod\^  pale  yellow,  a 
large  cluster  of  brown  ones  at  sides  of  third  abdominal  segment  con- 
nected by  a  cross-band  of  short  brown  hairs  which  is  prolonged  along 
middle  of  dorsum,  terminating  in  a  small  cluster  at  tip  of  abdomen; 
legs  dark  brown,  under  side  of  hind  femora  bearing  seveml  bristles; 
wings  smok}"  brown  at  base,  gmdually  changing  to  hyaline  at  the 
apex,  second  vein  strongly  recurved  at  its  apex,  its  extreme  apex 
nearer  base  of  wing  than  the  preceding  part  of  the  recurved  portion, 
the  marginal  cell  strongly  widening  from  base  to  apex,  penultimate 
section  of  lower  branch  of  third  vein  from  one-fourth  to  one-half  as 
long  as  the  last  section,  small  crossvein  slightly  beyond  middle  of 
discal  cell;  halteres  yellow. 

Fenmle, — Like  the  male  except  that  the  hairs  of  the  face  are  mostly 
pale  yellow,  the  short  hairs  of  the  front  also  of  this  color,  and  there 
are  many  brown  hairs  on  the  mesonotum. 

Length,  6  to  8  mm.     Two  males  and  two  females. 

HaVdaf, — San  Bernardino  County  (April,  A.  Koebele),  and  San 
Diego  County  (April,  D.  W.  Coquillett),  California. 

T^i?^.— Cat.  No.  6191,  U.S.N.M. 

GERON  SIGMA,  new  species. 

Male. — Black,  the  halteres  brown,  the  knobs  partly  or  wholly  pale 
yellow;  third  joint  of  antennsB  less  than  twice  as  long  as  the  first  two, 
elongate-ellipsoidal,  about  three  times  as  long  as  its  greatest  width,  a 
distinct  not<*h  on  upper  edge  a  short  distance  before  the  tip;  face  and 
frontal  triangle  grayish  pruinose;  proboscis  about  twice  as  long  as 
length  of  head,  palpi  almost  reaching  its  middle;  upper  side  of  body 
opaque,  velvety,  a  transverse  pair  of  gmy  pruinose  spots  on  front 
end  of  thorax;  wings  hyaline,  stigma  pale  brown,  branches  of  third 
vein  as  long  as  the  preceding  section,  the  upper  branch,  except  at  its 
extreme  base,  almost  straight,  in  consequence  of  which  the  base  of  the 
second  submarginal  cell  is  rather  pointed,  hind  crossvein  strongl}' 
bent  S-shaped,  small  crossvein  near  one-third  length  of  discal  cell. 

FeniaU, — Same  as  the  male,  with  these  exceptions:  Front  on  the 
lower  edge  light  gray  pruinose,  the  remainder,  like  the  mesonotum, 
dark  grayish  black,  no  gray  pruinose  spots  on  the  front  end  of  the 
latter,  scutellum  light  gray  pruinose,  abdomen  brownish,  the  narrow 
hind  margins  of  the  segments  light  gray  pruinose,  stigma  of  wings 
pale  grayish. 

Length,  2.5  mm.     Three  males  and  seven  females. 

Ilahitat. — Alabama  (C.  F.  Baker),  North  Carolina,  and  Colorado 
(H.  K.  Morrison).  Three  of  the  Alabama  specimens  were  received 
for  naming  from  Mr.  C.  W.  Johnson,  of  Philadelphia,  and  have  been 
returned  to  him  again 

TVi?^.— Cat.  No.  6192,  U.S.N.M. 
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Family  SCENOPINID.E. 

PSBUDATRICHIA  FLAVICEPS,  new  species. 

Head  dark  3'ellow,  the  occiput  except  the  sides  and  an  omarjrination 
behind  the  ocelli,  p«n  ocellar  spot,  and  spot  in  middle  oT  lower  liiilf  of 
front,  black;  antennae  and'  mouth  parts  black;  thorax  and  scatellum 
polished,  black,  a  large  3^ellow  spot  at  inner  side  of  each  humerus,  an 
interrupted  white  line  below  each  wing,  hairs  of  mesonotum  .short, 
depressed,  bi^ass}'  yellow,  arranged  in  stripes,  those  of  pleum  white; 
abdomen  polished,  bronze  black,  hind  margins  of  segments  two  to  six, 
white;  legs  black,  the  knees  yellow,  this  color  most  extended  on  the 
front  pair;  wings  hyaline,  veins  brown,  apex  of  second  vein  close  to 
tip  of  first,  halteres  pale  brown,  marked  with  a  few  white  streaks  and 
dots;  length,  6  mm.  Two  females  collected  July  15  by  Mr.  H.  S- 
Barber. 

Habitat. — Williams,  Arizona. 

Type,— Cat.  No.  6193,  U.S.N.M. 

PSEUDATRICHIA  PILOSA,  new  species. 

Black,  polished,  dorsum  of  alxlomen  bronze  color,  hind  margins  of 
segments  two  to  five  white,  halteres  white,  a  blackish  spot  on  upper 
side  of  each  knob;  thomx  and  femom  covered  with  rather  long  nearly 
erect  white  hairs  mixed  with  many  black  ones  on  the  mesonotum; 
wings  hyaline,  veins  brown,  second  vein  ending  close  to  apex  of  the 
first;  length,  4  mm.     Two  males  collected  by  Mr.  H.  S.  Barber. 

Habitat, — Williams  (July  7)  and  Hot  Springs  (June  28),  Arizona. 

7y/?6^— Cat.  No.  6194,  U.S.N.M. 

Family  EMPID^. 

MYTHICOMYIA  SCUTELLATA,  new  species. 

Black,  a  spot  above  antennte,  the  oral  margin,  corners  of  thorax  and 
a  vitta  connecting  the  two  on  each  side,  a  vitta  on  lower  part  of  pleura, 
greater  part  of  scutellum,  venter,  sides  and  hind  margins  of  abdominal 
segments,  halteres  and  knees  light  yellow,  tiirsi  and  apical  portion  of 
tibiie  brown;  face  opaque,  gray  pruinose,  front,  mesonotum  and  abdo- 
men polished;  wings  hyaline,  the  veins  brown;  third  joint  of  antennse 
oval,  less  than  twice  as  long  as  broad,  slightly  over  twice  as  long  as 
the  style;  hairs  of  body  very  short  and  sparse;  length,  1.5  mm. 
Seven  females  collected  June  H  by  Mr.  H.  S.  Barber. 

Hah! tat, — Williams,  Arizona. 

Type.—C^i,  No.  6195,  U.S.N.M. 

MYTHICOMYIA  PICTIPES,  new  species. 

Difl'ers  ivom  ficnfellata  as  follows:  Feinora  and  til)iie  yellow,  the 
former  with  a  black  vitta  on  upper  side,  the  latter  with  a  brown  vitta 
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on  the  outer  side;  front  and  body  opaque,  mesonotum  densely  gray 
pruinose;  third  joint  of  antennse  narrow  and  elongate,  about  four 
times  as  long  as  broad;  length,  2.5  mm.  Two  females  collected  May 
29  by  Mr.  H.  S.  Barber. 

Ifahitat, — Williams,  Arizona. 

Type.—(JsLt.  No.  0196,  U.S.N.M. 

RHAMPHOMYIA  ALBATA,  new  species. 

Male, — Black,  the  knobs  of  halteres,  also  the  hairs  and  bristles,  white; 
eyes  contiguous,  third  antennal  joint  elongate  lanceolate,  nearly  tive 
times  as  long  as  the  style,  proboscis  slightly  shorter  than  height  of 
head;  mesonotum  and  abdomen  polished,  not  pruinose,  abdomen  com- 
pressed, hypopygium  rather  small,  central  filament  free  except  its 
apex,  not  fractured  nor  flexuous,  hairs  of  hypopygium  rather  short  and 
sparse;  scutellum  ]>earing  four  bristles;  legs  slender,  nearly  bare,  hind 
tibiae  bearing  several  short  bristles  on  the  outer  side,  first  joint  of  hind 
tarsi  considerably^  enlarged,  over  twice  as  thick  as  that  of  the  front 
tarsi  and  with  several  short  bristles  on  the  upper  side;  wings  hyaline, 
stigma  grayish  brown,  sixth  vein  obliterated  before  reaching  the  wing 
margin. 

Female, — With  the  exception  of  the  sexual  characters,  like  the  male 
except  that  the  apical  portion  of  the  wings  beyond  middle  of  discal 
cell  is  pale  brown. 

Length,  2.5  mm.  Three  males  and  five  females  collected  May  29, 
June  2,  12,  and  13,  by  Mr.  H.  S.  Barber. 

Habitat, — Williams,  Arizona. 

Tyj^.— Cat.  No.  6198,  U.S.N.M. 

Family  CESTRID^. 

CUTEREBRA  HISTRIO,  new  species. 

Black,  the  abdomen  steel-blue,  apical  portion  of  arista  whitish;  front 
somewhat  opaque,  very  thinly  grayish  pruinose,  the  ocellar  triangle 
and  orbits  polished,  the  latter  marked  with  a  gray  pruinose  spot  near 
the  middle  and  another  at  lower  angle  of  front,  a  smaller  spot  near 
upper  comer  of  facial  depression,  hairs  of  upper  part  of  f  I'ont  chiefly 
black,  on  remainder  largely  white;  face  and  cheeks  densely  gray  prui- 
nose, each  side  of  face  marked  with  four  polished  streaks,  one  of  which 
is  in  lower  part  of  facial  depression,  the  other  three  extend  inward 
from  the  eye,  the  upper  one  subtriangular  and  almost  reaching  the 
facial  depression,  the  middle  one  almost  reaching  lower  end  of  facial 
depression,  then  curving  downward  and  extending  parallel  with  the 
oral  opening,  reaching  slightly  farther  backward  than  middle  of  cheek, 
the  lowest  streak  joins  the  second  near  lower  corner  of  facial  depres- 
sion, and  a  short  distance  from  this  junction  it  emits  a  broad  but  short 
branch  toward  the  under  side  of  the  head;  a  velvet  black  streak  on 
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either  side  of  middle  of  facial  depression,  hairs  of  face  and  of  <-heeks 
white;  mesonotuni  and  scutellum  opaque,  hhiish  gray  pruinos**,  the 
hairs  black,  a  stripe  of  white  ones  above  each  wing,  those  of  the  i>Ieura 
also  white  except  a  cluster  of  black  ones  near  the  upi)eredg'e;  dor- 
sum of  first  three  alxlominal  segments  ]K)lished,  the  sides,  venter,  and 
entire  fourth  segment  densely  gray  pruinose  but  leaving  sevoi^al, 
mostly  circular,  polished  spots;  on  bases  of  the  second  and  third  .sog"- 
ments  the  gray  pruinosity  encroaches  considerably  on  the  dorsum, 
hairs  of  abdomen  bla<*k;  basal  half  of  femora  and  tibia?  largeU^,  also 
extreme  apices  of  tibia\  grayish  pruinose,  hairs  l)lack,  a  few  Tirhite 
ones  on  upper  side  of  middle  ianiora  and  many  on  {wsterior  side  of 
front  ones;  wMngs  and  calypteres  dark  ))rown:  length,  18  mm.;  width 
of  vertex,  3  mm.;  width  of  head,  8  mm.  A  female  specimen  collected 
by  Dr.  A.  Duges. 

Ifahifat.  — Guanajuato,  Mexico. 

Ti/jje,— Chi.  No.  eitm,  IT.S.xN.M.^ 

Family  TACHINID.E. 

MEIGENIELLA,  ne>A^  genus. 

Near  Cryptoihenjinid  but  the  first  vein  beyond  apex  of  auxiliary  is 
distinctly  }>ristly  and  the  vibrissie  are  nearer  to  the  anterior  edge  of 
the  oral  margin.      Head  at  vibrissa?  nmch  shorter  than  at  base    of 
antennas  ocellar    bristles  directed    obliquely  forward,  frontals   in  a 
single  row  each  side,  descending  to  base  of  third  antennal  joint,  sides 
of  face  each  about  one-third  as  wide  as  the  median  depression,  bearings 
a  few  short  hairs,  antenna*  four- fifths  as  long  as  the  face,  the  third 
joint  nearly  four  times  as  long  as  the  second,  arista  thickened  on  the 
basal  fourth,  the  ])enultimate  joint  slightly  longer  than  broad,  facial 
ridges  bristly  on  the  lowest  fourth,  cheeks  about  one-fourth  as  wide 
as  the  eye  heioht.  eyes  bare,  proboscis  short  and  robust,  palpi  clavate, 
well  developed:  first  posterior  cell  open,  ending  at  the  wing  tip,  bend 
of  fourth  vein  rounded,  without  an  a])pendage,  hind  crossvein  much 
nearer  the  bend  than  to  the  small  crossvein,  last  section  of  fifth  vein 
less  than  one-third  as  long  as  the  preceding  section;  hind  tibiee  not 
ciliate  with  bristles.     Tvi)e.  the  following  species: 

MEIGENIELLA    HINEI,  new  species. 

Head  yellow,  occi])ut  and  sid(\s  of  front  black,  bluish  gray  pruinose, 
frontal  vitta  dark  brown,  face  whitish  pruinose,  antenna*  and  base  of 

*  Cdterebra  h'pivoni  (\)(]iiillett.  Siis|)ectiii.ir  that  the  typen  of  thin  s|HM*ie;*,  a  male  and 
a  female,  were  injured  by  **greasin<r,"  tboy  wt-rc  immersed  for  twenty-four  hours  in 
chloroform,  and  this  had  the  effect  of  restoring  most  of  the  normal  markings.  The 
head  of  the  male,  instead  of  ht-ing  "destitute  of  light-('i»lore<l  pollen,'*  as  descril>ed, 
has  spots  of  this  kind  ahiiost  as  in  tlie  male  of  (\  (nncricaiHiy  while  the  pollen  of  tjie 
face  and  cheeks  of  the  female  is  whitish  instead  of  IxMug  hrownish,  as  state<i  in  the 
t)riginal  description. 
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arista  yellow,  remainder  of  arista  dark  brown,  vertex  two-thirds  as 
wide  as  either  eye,  two  pairs  of  proelinate  orbital  bristles,  palpi  yellow, 
proboscis  yellowish  brown;  thorax  and  scutclluni  black,  bluish  gray 
pruinose,  the  former  with  four  black  vittse,  three  pairs  of  postsutuml 
dorsocentral  bristles  and  three  sternopleumls,  scutellum  bearing  three 
marginal  pairs;  abdomen  yellow,  a  broad  black  dorsal  vitta,  nearly 
wholly  yellowish  gray  pruinose,  first  segment  with  marginal,  the  two 
following  with  marginal  and  discal,  the  fourth  nearly  wholly  but 
sparsely  covered  with  biistles;  coxie,  femora,  and  tibiae  yellow,  tarsi 
brown;  wings  hyaline,  third  vein  bearing  three  bristles  near  the  base, 
costal  spine  minute,  calypteres  whitish;  length  7  mm.  A  female 
specimen  collected  May  29,  1899.  by  Prof.  J.  S.  Hine,  for  whom  the 
species  is  named. 

HahitaL — Hanging  Rock,  Ohio. 

ryj9^.— Cat.  No.  6200,  U.S.N.M.^ 

ADMONTIA    LIMATA,  new  species. 

Black,  including  the  palpi;  vertex  four-fifths  as  wide  as  either  eye, 
uppermost  pair  of  frontal  bristles  directed  outward,  two  pairs  of 
orbital  bristles,  frontals  descending  slightly  below  base  of  antennae, 
sides  of  face  bearing  many  macrochseta?  and  bristly  hairs  not  arranged 
in  rows,  face  and  sides  of  front  whitish  pruinose,  two  or  three  small 
bristles  above  each  vibrissa,  antennse  almost  as  long  as  the  face,  the 
third  joint  four  times  as  long  as  the  second,  its  lower  front  angle 
slightly  produced  in  the  form  of  a  blunt  tooth,  arista  rather  long 
pubescent,  thickened  on  the  basal  third,  cheeks  one-third  as  broad  as 
the  eye  height;  body  polished,  the  humeri  and  bases  of  the  second 
and  third  abdominal  segmenta'whitish  pruinose,  three  sternopleural 
bristles,  scutellum  bearing  four  marginal  pairs,  the  last  pair  cruciate, 
abdomen  with  discal  and  marginal  bristles  on  each  segment;  front 
tarsi  not  dilated,  their  pulvilli  elongated;  wings  subhyaline,  second 
basal  and  anal  cells  yellowish,  costal  and  marginal  cells  smoky  >)rown, 
third  vein  bearing  two  bristles  near  the  base;  ciilypteres  yellowish; 
length  4.5  to  5  mm.     Ten  males,  collected  by  Prof.  J.  M.  Aldrich. 

Ilahitat, — Moscow,  Idaho. 

Type.— C^i,  No.  6202,  U.S.N.M. 

^  Alophora  fenestrata  Bigot.  The  type  was  from  Nevada,  while  the  specimens 
referred  to  this  species  in  my  Revision  of  the  Tachinidic,  i>ajre  46,  were  from  New 
Hampshire.  A  specimen  from  Moscow,  Idaho,  since  received  from  Prof.  J.  M. 
Aldrich,  agrees  better  with  Bigot's  original  description,  and  probably  belongs  to 
the  species  he  had  before  him;  this  specimen,  however,  })elongs  to  the  genus 
Phoranthaj  and  the  wings  have  a  much  morevittate  appearance  than  the  New  Hamp- 
shire specimens.  The  latter  will  therefore  require  a  new  name,  for  which  spkndida 
is  proposed. 

Type.— Qui,  No.  6201,  U.S.N.M. 
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PARADMONTIA,  new  genus. 

Near  Adiiiontia^  but  the  first  vein  bristly,  first  posterior  cell  closed 
far  from  the  wing  mai-gin,  etc.  Head  unusually  short,  nearly  twice 
as  high  as  long,  slightly  shorter  at  vibrissa?  than  at  base  of  antennae, 
ocellar  bristles  proclinate,  frontals  descending  to  apex  of  second 
antennal  joint,  sides  of  face  each  al)out  one-sixth  as  wide  as  the 
unusually  large  facial  depression,  ]>earing  two  rows  of  macrochaeta*, 
vibrissa?  widely  separated,  inserted  on  a  level  with  anterior  edge  of 
oral  margin,  ridges  bristly  on  lowest  fourth,  antenna?  of  male  as  long 
as  face,  the  third  joint  about  eight  times  as  long  as  the  second,  in  the 
female  about  two-thirds  as  long  as  the  face,  the  third  joint  three  times 
as  long  as  the  second,  arista  bare,  in  the  male  thickened  on  the  basal 
four-fifths,  the  penultimate  joint  twice  as  long  as  wide,  in  the  female 
thickened  on  the  basal  three-fifths,  the  penultimate  joint  one  and  one- 
half  times  as  long  as  wide,  eyes  sparsely  hairy,  cheeks  as  wide  as  the 
eye  height,  proboscis  short  and  robust,  palpi  clavate;  fii*st  vein  bristly 
on  the  basal  half,  the  third  bristly  nearly  to  the  small  crossvein,  third 
vein  ending  close  to  the  extreme  tip  of  wing,  first  posterior  cell  closed, 
its  petiole  three-fourths  as  long  as  the  hind  crossvein,  the  latter  nearer 
to  small  crossvein  than  to  bend  of  fourth  vein,  this  bend  somewhat 
angular  and  sometimes  with  a  short  stump  of  a  vein.  Type,  the  fol- 
lowing species: 

PARADMONTIA  BREVIS,  new  species. 

Black,  the  palpi  yellow;  vertex  about  twice  as  wide  as  either  eye, 
three  pairs  of  orbital  bristles;  mesonotum  light  gray  pruinose  and 
marked  with  four  black  vittae,  three  pairs  of  postsutural  dorsocenti*al 
bristles,  two  sternopleurals,  scutellum  bearing  three  marginal  pairs, 
the  third  pair  diverging;  abdomen  very  short  and  broad,  bases  of  last 
three  segments  gray  pruinose,  the  bristles  very  short,  a  marginal  pair 
on  the  setiond  and  third  segments,  the  fourth  almost  wholly  covered; 
hind  tibiae  not  ciliate,  front  pulvilli  of  male  rather  short,  front  tarsi 
of  female  dilated,  the  pulvilli  very  short;  wings  hyaline,  calypteres 
whitish;  length,  3  mm.  A  specimen  of  each  sex  collected  by  Mrs. 
Annie  T.  Slosson. 

Ilahitat, — Biscay ne  Bay,  Florida. 

Ty/A.— Cat.  No.  6203,  U.S.N.M. 

NE^RA  LONGICORNIS,  new  species. 

Black,  the  base  of  the  third  antennal  joint  and  the  palpi  yellow; 
vertex  twice  as  wide  as  either  e^^e,  two  pairs  of  orbital  bristles,  fron- 
tals descending  to  the  arista,  facial  ridges  only  slightly  arcuate,  bristly 
almost  to  the  lowest  frontals,  facial  depression  excessively  broad,  sides 
of  face  very  narrow,  antenna?  almost  as  long  as  face,  the  third  joint  six 
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times  as  long  as  the  second,  arista  thickened  on  the  basal  four-fifths, 
the  penultimate  joint  nearly  half  as  long  lus  the  last  one;  thoi-ax  gray 
pruinose,  three  pairs  of  postsutural  dorsocentral  bristles,  two  sterno- 
pleurals,  scutellum  bearing  four  marginal  pairs,  the  second  and  fourth 
very  small;  abdomen  polished,  narrow  bases  of  last  three  segments 
whitish  pruinose,  second  segment  bearing  a  discal  pair  and  marginal 
row  of  bristles,  third  with  a  dist^al  and  a  marginal  row,  fourth  with 
three  rows;  tarsi  not  dilated;  wings  hyaline,  the  base  tinged  with 
yellow,  third  vein  bearing  a  bristle  near  the  base,  hind  crossvein 
slightly  nearer  small  crossvein  than  bend  of  fourth  vein,  calypteres 
whitish;  length,  4  mm.  A  female  specimen  collected  August  4,  1896, 
by  Prof.  C.  A.  Sheldon. 

Habitat, — Oswego,  New  York. 

7>/?^.— Cat.  No.  6204,  U.S.N.M. 

This  European  genus  has  not  heretofore  been  reported  from  this 
country;  in  the  table  of  genem  given  in  my  Revision  of  the  Tachinidae 
it  would  fall  in  with  Claudcdla^  from  which  it  will  be  distinguished 
by  the  bristly  facial  ridges. 

CH^TOPHLEPS  POLITA,  new  species. 

Black,  including  the  palpi;  vertex  three-fourths  as  wide  as  either 
eye,  no  orbital  bristles,  frontals  descending  slightly  below  the  arista, 
facial  ridges  ciliate  nearly  to  lowest  frontals,  face  in  profile  very  con- 
vex, the  sides  below  very  narrow,  about  one-eighth  as  wide  as  the  very 
large,  subtriangular  facial  depression,  antenna^  almost  as  long  as  the 
face,  the  large  third  joint  about  six  times  as  long  as  the  second,  arista 
thickened  nearly  to  the  middle,  the  penultimate  joint  slightly  longer 
than  broad,  sides  of  front  and  face  grayish  pruinose,  proboscis  short 
and  robust;  mesonotum  polished,  three  vittae  in  front  of  the  suture 
and  the  sides  whitish  pruinose,  three  pairs  of  postsutural  dorsocentral 
bristles,  two  sternopleurals,  scutellum  bearing  three  long  marginal 
pairs,  the  last  pair  diverging;  abdomen  polished,  each  segment  bearing 
marginal,  the  last  three  also  with  short  discal  macroch setae;  front  claws 
and  pulvilli  very  short,  hind  tibiae  not  ciliate;  wings  hyaline,  first  vein 
bearing  three  bristles  on  the  apical  third,  the  third  bearing  five  near 
base,  extending  halfway  to  the  small  crossvein,  hind  crossvein  mid- 
way between  the  small  and  the  bend  of  the  fourth,  the  latter  arcuated, 
calypteres  whitish;  length,  3.5  mm.  A  male  specimen  collected  by 
Prof.  J.  M.  Aldrich. 

Habitat. — Brookings,  South  Dakota. 

Ta^pe.— Cat.  No.  6205,  U.S.N.M. 

PELATACHINA  LIMATA,  new  species. 

DiflFers  from  my  description  of /^cVZ/^c/V/a '  as  follows:  Face  yellowish 
gi-a}^  piiiinose,  thorax  marked  with  four  black  vittae,  abdomen  pol- 

*  Revision  of  the  Tachinidie,  p.  65.  r^  \ 
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ished,  basal  portions  of  last  three  segments  thinly  whitish  pruinose, 
wings  yellowish  brown  at  base  and  along  most  of  the  veins,  third  vein 
bearing  three  bristles  near  the  base,  first  posterior  cell  closed  slightl}" 
before  the  wingmargin,  costal  spine  verj^  large;  length,  8  mm.  A 
female  specimen  collected  by  Prof.  J.  M.  Aldrich. 

Habitat, — Lewiston,  Idaho. 

Type.—CRt.  No.  6206,  U.S.N.M. 

PSEUDAPINOPS,  new  genus. 

Near  Apinops^  but  the  palpi  wanting.  Head  at  vibrissas  noticeably 
shorter  than  at  base  of  antennae,  vibrissas  on  a  level  with  anterior  edge 
of  oral  margin,  facial  ridges  bristly  nearly  to  the  middle,  cheeks  almost 
one-third  as  broad  as  the  eye  height,  sides  of  face  bare,  at  narrowest 
part  about  one-tenth  as  wide  as  the  median  depression,  antenna?  of 
male  nearly -as  long  as  the  face,  the  third  joint  three  times  as  long  as 
the  second,  in  the  female  two-thirds  as  long  as  face,  the  third  joint 
scarcely  longer  than  the  second,  arista  bare,  thickened  on  the  basal 
half,  the  penultimate  joint  slightly  longer  than  broad,  eyes  bare,  frontal 
bristles  descending  below  middle  of  second  antennal  joint,  ocellar 
bristles  directed  obliquely  forward  and  outward,  proboscis  short  and 
robust,  third  vein  with  a  few  bristles  near  the  base,  other  veins  bare, 
first  posterior  cell  open,  ending  just  before  the  wingtip,  biMid  of  fourth 
vein  arcuate,  without  an  appendage,  hind  crossvein  midway  between 
the  small  and  the  bend.     Type,  the  following  species: 

PSEUDAPINOPS  NIGRA,  new  species. 

Black,  the  antennae  and  proboscis  dark  brown;  vertex  one  and  one- 
third  times  as  wide  as  either  eye,  front  not  pruinose,  face  thinly  whit- 
ish pruinose;  one  pair  of  orbital  bristles,  uppermost  pair  of  frontal 
bristles  directed  outward;  body  not  pruinose,  three  pairs  of  post- 
sutural  dorsocentral  bristles,  two  or  three  sternopleurals.  scutellum 
bearing  three  long  marginal  pairs,  no  discal  bristles;  abdomen 
depressed,  ellipsoidal,  the  hairs  very  short  and  depressed,  the  bristles 
also  short,  none  on  dorsum  of  first  two  segments,  a  few  marginal  ones 
on  the  third  and  seveml  on  posterior  half  of  the  fourth;  legs  robust, 
bristles  few  and  short,  claws  and  pulvilli  short;  wings  nearly  hyaline, 
costal  and  marginal  cells  tinged  with  pale  brown,  calypteres  whitish; 
length,  5  mm.  Fifteen  males  and  two  females  collected  by  Prof.  J.  M. 
Aldrich. 

Habitat, — Moscow,  Idaho. 

Tyjjc,— Cat,  No.  6207,  U.S.N.M. 

HYALOMYODES  DORSALIS,  new  species. 

Male, — Black,  the  mouth  parts  dark  brown;  eyes  almost  contiguous, 
the  frontal  vitta  obliterated  for  a  short  distance;  mesonotum  and  scu- 
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tellum  somewhat  polished,  not  pruinose;  abdomen  gmy  pruinose,  the 
first  segment,  a  streak  in  posterior  corners  of  the  second  and  third,  a 
median  spot  on  front  end  of  the  last  three  segments  and  a  dot  at  base 
of  each  bristle  and  hair,  polished  black;  wings  hyaline,  calypteres 
whitish;  length,  3  mm. 

Female, — Vertex  one  and  one-half  times  as  wide  as  either  eye;  body 
gray  pruinose,  a  small  brownish  median  spot  on  the  last  three  abdom- 
inal segments  and  a  brownish  streak  in  the  hind  angles  of  the  second 
and  third,  indistinct  brownish  dots  at  bases  of  the  hairs  and  bristles; 
length,  4  mm. 

A  specimen  of  each  sex  collected  by  Prof.  J.  M.  Aldrich. 

HahlM, — Moscow,  Idaho. 

Type.—C2Lt.  No.  6208,  U.S.N.M.^ 

OESTROPHASIA  CALVA.  new  species. 

Yellow,  the  thorax  brownish  yellow,  a  spot  above  the  neck,  and  in 
the  male  a  tmnsverse  row  of  three  spots  behind  middle  of  mesonotum, 
black;  abdomen  in  the  male  with  a  median  spot  on  each  segment  and 
a  streak  at  the  hind  angles  of  the  last  three,  in  the  female  with  hind 
margins  of  first  three  segments  and  one  to  three  spots  on  the  fourth, 
black;  vertex  in  male  as  wide  as  distance  between  the  two  posterior 
ocelli,  only  one  row  of  about  five  bristly  hairs  outside  of  the  frontals; 
in  the  female  the  vertex  is  slightly  over  twice  as  wide  as  either  eye, 
one  row  of  bristly  hairs  outside  of  the  frontals,  and  outside  of  this  a 
second  row  of  four  orbital  bristles;  thorax  slightly,  the  abdomen 
highly,  polished,  hail's  of  abdomen  short,  depressed,  first  two  segments 
with  a  marginal  pair  of  bristles,  third  with  a  marginal  row,  the  fourth 
nearly  wholly  covered  on  the  apical  half;  wings  whitish  hyaline,  the 
base  to  discal  cell  and  in  front  of  fourth  vein  to  apex  of  first,  yellowish 
brown,  a  brown  crossband  begins  in  apex  of  marginal  cell  and  extends, 
greatly  narrowed,  over  the  hind  crossvein  where  it  turns  basalh^  along 
fifth  vein,  covering  slightly  over  the  apical  half  of  the  discal  section; 
third  vein  bristly  less  than  half  way  to  small  crossvein,  first  pasterior 
cell  closed  at  the  wingmargin;  length,  6  mm.  One  male  and  two 
female  specimens. 

Habitat. — Williams,  Arizona  (July  17,  H.  S.  Barber);  and  Ottawa, 
Canada  (W.  H.  Harrington). 

Tf/pe,—Cat  No.  6209,  U.S.N.M. 

^ Hifolomyoffes  triangulijera  haa  not  been  described  in  the  female  sex;  the  vertex  is 
ay  wide  as  either  eye,  the  body  opaque,  gray  pruinose,  that  on  the  first  abdominal 
sejnnent  very  thin  and  not  concealing  the  ground  color,  the  hind  margin  of  the  sec- 
ond segment  and  a  dot  at  base  of  each  bristle  and  hair  polished  black. 

LeiiCitMoma  neomexicana  was  not  known  to  me  in  nature  when  the  Revision  of  the 
Tachinidae  was  published;  on  page  69  it  was  given  as  a  synonym  of  senilis^  but  it  is 
evidently  distinct,  and  will  readily  Ije  recognized  by  the  white  pruinose  last  two 
abdominal  segments.  • 
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OESTROPHASIA  SBTOSA,  new  species. 

Female, — Differs  from  calva  as  follows:  Mesonotum  with  a  trans- 
verse row  of  three  black  spots  behind  the  middle,  fourth  abdominal 
segment  black  on  more  than  the  apical  half,  base  of  first  segment  black 
in  the  middle  of  upper  edge,  a  broad  black  dorsal  vitta,  passing  over 
the  broad  black  hind  margins  of  the  first  three. segments;  second 
segment  bearing  a  scattered  median  cluster  of  eight  bristles  which 
extends  nearly  to  the  middle  of  the  length  of  the  segment,  third  with 
a  cluster  of  eight  in  front  of  the  marginal  row,  the  fourth  covered 
except  at  the  base;  third  vein  bristly  almost  to  the  small  crossvein; 
length,  6  mm.     A  female  specimen  collected  by  H.  K.  Morrison. 

Habitat,  — Coloi*ado. 

Type.—Q^t.  No.  6210,  U.S.N.M. 

BXORISTOIDBS  HARRINGTONI,  new  species. 

Black,  the  face  and  apex  of  proboscis  yellowish,  first  two  joints  of 
antennse  and  the  palpi  yellow;  vertex  one  and  one-half  times  as  wide 
as  either  eye,  one  pair  of  orbital  bristles  and  between  each  bristle  and 
the  frontals  is  an  outwardly  directed  bristle,  frontals  descending  to 
the  arista,  the  latter  thickened  on  the  basal  half,  the  penultimate  joint 
shorter  than  broad,  antennse  nearly  as  long  as  the  face,  the  third  joint 
five  times  as  long  as  the  second,  eyes  sparsely  hairy,  cheeks  one-third 
as  wide  as  the  eye  height;  thorax  grayish  pruinose,  the  vittae  indis- 
tinct, three  pairs  of  postsutural  dorsocentral  bristles,  three  sterno- 
pleurals,  scutellum  bearing  four  marginal  pairs,  the  last  pair  cruciate; 
abdomen  polished,  the  bases  of  the  last  three  segments  grayish  prui- 
nose, these  segments  bearing  discal  and  marginal  bristles;  wings  hya- 
line, a  gray  cloud  at  base  of  discal  cell,  a  brown  crossband  extends  from 
apex  of  first  vein  to  slightly  below  the  small  crossvein;  first  vein 
wholly  bristly,  the  third  from  its  base  to  beyond  apex  of  discal  cell, 
first  posterior  cell  closed  and  short  petiolate,  ending  slightly  before 
apex  of  wing,  bend  of  fourth  vein  rectangular  and  with  a  short  stump, 
hind  crossvein  nearer  the  small  than  to  bend  of  fourth;  calypteres 
whitish;  length,  4  mm.  A  female  specimen  collected  by  Mr.  W.  Hague 
Harrington,  for  whom  this  fine  species  is  named. 

Ilahltat, — Ottawa,  Canada. 

7]/^^.^Cat.  No.  6211,  U.S.N.M. 

BXORISTA  TRISBTOSA,  new  species. 

Black,  including  the  palpi;  vertex  of  male  one  and  one-half,  of 
female  twice,  width  of  either  eye,  two  pairj*^of  orbital  bristles  in 
female,  frontals  descending  to  the  arista,  antenna*  slightly  shorter  than 
the  face,  the  third  joint  two  and  one-half  times  as  long  as  the  second, 
arista  thickened  to^he  middle,  facial  ridges  bristly  on  the  lower  two- 
fifths,  cheeks  one-fifth  as  wide  as  the  eye  height;  proboscis  rather 
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slender,  the  label  la  small;  thorax  gray  priiinose,  marked  with  four 
black  vittsB,  three  pairs  of  postsutural  dorsoeentral  bristles,  three 
stemopleurals,  scutellum  bearing  four  marginal  pairs,  the  last  pair 
directed  backward;  abdomen  polished,  bases  of  last  three  segments 
thinly  gray  pruinose,  first  segment  with  marginal,  the  following  two 
also  with  discal,  the  last  one  nearly  covered  with  rather  long  bristles; 
middle  tibiae  each  bearing  two  or  three  long  bristles  on  the  outer- 
anterior  side,  hind  tibiae  somewhat  unevenly  ciliate  on  the  outer- 
anterior  side,  wings  hyaline,  third  vein  with  three  or  four  bristles  near 
the  base,  calypteres  white;  length,  5  to  7  mm.  Seven  males  and  one 
female  collected  August  26,  1895,  by  Prof.  J.  M.  Aldrich. 

Habitat. — Moscow  and  Lewiston,  Idaho. 

Type.—C9iL  No.  6212,  U.S.N.M. 

NEMOR^A  SBTIGERA,  new  species. 

Black,  the  face,  palpi,  and  fourth  abdominal  segment  yellow,  apex 
of  proboscis  dark  brown;  vertex  slightly  narrower  than  either  eye, 
two  pairs  of  orbital  bristles,  f  rontaLs  descending  to  the  arista,  sides  of 
front  on  lower  part,  face  and  cheeks  golden  yellow  pruinose,  a  few 
bristles  above  each  vibrissa,  cheeks  one-fifth  as  broad  as  the  eye  height, 
antennae  slightly  shorter  than  the  face,  the  third  joint  very  broad, 
twice  as  long  as  the  second,  arista  thickened  to  the  middle,  the  penul- 
timate joint  slightly  longer  than  broad,  proboscis  rather  slender, 
labella  narrow;  body  slender,  thorax  gray  pruinose,  marked  with  four 
black  vittae,  three  pairs  of  postsutural  dorsocentral  bristles,  three 
stemopleurals,  scutellum  bearing  four  marginal  pairs,  the  last  one  the 
smallest,  cruciate;  abdomen  thinly  gray  pruinose  on  the  first  three 
segments,  the  second  and  third  bearing  basal,  discal,  and  marginal 
bristles;  front  tarsi  distinctly  dilated,  middle  tibiae  bearing  four 
bristles  on  the  outer-anterior  side,  hind  tibia?  not  ciliate;  wings  hyaline, 
cross  veins  not  clouded,  third  vein  bearing  four  bristles  near  the  base, 
first  posterior  cell  closed  in  the  margin,  hind  crossvein  near  the  bend 
of  the  fourth,  the  latter  rectangular  and  with  a  long  stump,  calypteres 
white;  length,  10  mm.  A  female  specimen  collected  August  15, 1897, 
by  Prof.  J.  S.  Hine. 

Habitat. — Medina,  Ohio. 

7V/>d.— Cat.  No.  6213,  U.S.N.M. 

PHOROCERA  STBRNALIS,  new  species. 

Black,  the  scutellum  except  at  base,  and  a  spot  on  sides  of  second 
abdominal  segment  of  male,  yellow;  vertex  of  male  nearly  as  wide  as, 
in  the  female  one  and  one-fouith  times  as  wide  as,  either  eye,  two  pairs 
of  orbitals  in  the  female,  frontals  descending  almost  to  the  aristfi,  the 
latter  thickened  on  the  basal  half,  the  penultimate  joint  slightly  longer 
than  broad,  antennae  almost  as  long  as  the  face,  the  third  joint  in  the 
male  very  broad,  four  times  as  long  as  the  second,  in  the  female  three 
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times  as  long  as  the  second,  sides  of  front  and  face  bluish  gmy  prui- 
nose,  facial  ridges  bristly  on  the  lower  three-fourths,  cheeks  about 
one-seventh  as  broad  as  the  eye  height,  proboscis  short  and  rather 
robust;  thomx  grayish  pruinose  and  marked  with  four  black  vittae, 
four  pairs  of  postsutural  dorsocentral  bristles,  four  sternopleurals, 
scutelluni  bearing  four  marginal  pairs,  the  last  pair  directed  backward; 
abdomen  polished,  the  last  three  segments  except  the  narrow  hind 
margins  thinly  grayish  pruinose,  all  with  marginal,  the  second  and 
third  also  with  discal,  the  fourth  wholly  covered  with  bristles;  hind 
tibiffi  somewhat  unevenly  ciliate  with  bristles,  middle  tibiaa  bearing 
three  or  four  large  ones  on  the  outer-anterior  side,  front  pul villi  of 
male  as  long  as  the  last  tarsal  joint;  wings  hyaline,  third  vein  bearing 
two  bristles  near  the  base,  first  posterior  cell  broadly  open,  calypteres 
white;  length,  7  to  8  mm.     One  male  and  two  females. 

Ilabttnt, — Franconia,  New  Hampshire  (Mrs.  A.  T.  Slosson);  Eldding- 
ton,  Maine  (Dr.  G.  do  N.  Hough);  and  Moscow,  Idaho  (J.  M.  Aldrich). 

7>/><?.— Cat.  No.  6214,  U.S.N.M.* 

FRONTINA  SBTIPES,  new  species. 

Black,  the  palpi  yellow;  vertex  one  and  one-fourth  times  as  wide  as 
either  cy^e,  frontal  bristles  descending  slightly  below  the  arista,  the 
two  upper  pairs  stout,  reclinate,  sides  of  front  yellowish  gray,  the  face 
whitish  gray  pruinose,  facial  ridges  bristly  on  the  lower  two-thirds, 
antenna*  somewhat  shorter  than  the  face,  the  third  joint  three  and  one- 
half  times  as  long  as  the  second,  arista  thickened  on  the  basal  third, 
the  penultimate  joint  slightly  longer  than  broad,  cheeks  one-fourth  as 
broad  as  the  eye  height,  proboscis  short  and  very  robust;  thorax 
bluish  gray  pruinose,  marked  with  four  black  vittae,  three  pairs  of 
postsutuml  dorsocentral  bristles,  three  sternopleumls,  scutellum  bear- 
ing four  marginal  pairs,  the  last  one  the  smallest,  cruciate,  almost 
vertical:  abdomen  on  last  three  segments  densely  gray  pruinose  and 
with  darker  reflecting  spots,  first  segment  and  narrow  hind  margins  of 
the  others  polished  black,  all  with  marginal,  the  fourth  also  with 
discal  bristles;  hind  tibiae  somewhat  unevenly  ciliate,  middle  tibije 
bearing  two  long  and  three  short  bristles  on  the  outer-anterior  side, 
front  pulvilli  slightly  longer  than  the  last  tarsal  joint;  wings  hyaline, 
third  vein  bearing  four  bristles  near  the  base,  calypteres  white;  length, 
8  mm.     A  male  specimen  collected  })y  Prof.  J.  M.  Aldrich. 

/A/7>/V^/.  -Brookings,  South  Dakota. 

7V/A.--Cat.  No.  6210,  U.S.N.M. 

^  Phorocem  jKtrra  Bigot.  The  tyi>e  has  been  studied  by  Dr.  F.  Brauer,  who  says 
that  it  belongs  to  the  genus  Paradoria.  The  form  referred  to  this  species  in  my 
Revision  of  the  Tachinidas  page  103,  will  therefore  require  a  new  name,  for  wliich 
eredu  is  proposed;  in  this  species  the  apical  pair  of  scutellar  bristles  is  directed  almost 
vertically. 

7//y>^.— Cat.  No.  0215,  H.S.X.M. 
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STURMIA  LIMATA,  new  species. 

Blac*k,  the  palpi  yellow;  vertex  slightly  wider  than  either  ej^e,  the  two 
upper  pairs  of  frontal  bristles  reelinate,  much  longer  than  the  others, 
sides  of  front  grayish,  the  face  whitish  pruinose,  frontals  descending 
nearly  to  apex  of  second  antennal  joint,  vibrissa?  slightly  above  front 
edge  of  oral  margin,  ridges  bristly  nearly  to  middle,  antennie  five- 
sixths  as  long  as  the  face,  the  third  joint  two  and  one-half  times  as 
long  as  the  second,  narrow,  arista  thickened  to  middle,  the  peimltimate 
joint  shorter  than  broad,  cheeks  one-fifth  as  broad  as  the  eye  height, 
proboscis  rather  slender,  labella  small;  thorax  gniy  pruinose,  marked 
with  four  black  vittje,  four  pairs  of  postsutural  dorsocentral  bristles, 
four  sternopleurals,  scutellum  bearing  four  marginal  pairs,  the  la.st  one 
cruciate  and  nearly  vertical;  abdomen  polished,  the  second  segment 
thinly  gray  pruinose,  the  following  ones  except  their  bases  velvety, 
first  three  segments  with  marginal  bristles,  the  fourth  with  a  marginal 
and  submarginal  row;  hind  tibiie  rather  evenly  ciliate,  middle  tibiro 
bearing  two  bristles  on  the  outer-anterior  side,  front  pulvilli  slightly 
shorter  than  the  last  tarsal  joint;  wings  hyaline,  third  vein  bearing 
four  biistles  near  the  base,  fourth  vein  beyond  the  bend  nearly 
straight,  calypteres  white;  length,  7  mm.     Two  males. 

Habitat. — Opelousas,  Louisiana  (April,  181^7,  G.  R.  Pilate),  and  Ohio. 

TjA/?^.— Cat.  No.  6217,  U.S  N.M. 

STURMIA  AUSTRINA,  new  species. 

Black,  the  palpi  yellow;  vertex  of  male  one-half,  of  female  nearly 
as  wide  as  either  eye,  frontals  descending  to  the  arista,  two  pairs  of 
orbitals  in  female,  sides  of  front  grayish,  face  whitish  pruinose, 
vibriSvSfe  on  a  level  with  front  edge  of  oral  margin,  ridges  bristly 
nearly  to  middle,  cheeks  one-tenth  the  eye  height,  antennae  almost  as 
long  as  the  face,  the  third  joint  of  nlale  five,  of  female  four  times  as 
long  as  the  second,  arista  slightly  thickened  on  the  basal  third,  the 
penultimate  joint  scarcely  longer  than  broad,  prolioscis  short  and 
robust;  thomx  gray  pruinose,  four  ))lack  vittte,  four  pairs  of  postsu- 
tural dorsocentml  bristles,  three  stt»rnopleurals,  scutellum  l)earing  four 
marginal  pairs,  the  last  one  very  short  and  nearly  horizontal;  abdomen 
gray  pruinose  on  broad  bases  of  the  last  three  segmqiits,  the  second 
and  third  with  marginal,  the  fourth  almost  wholly  covered  with 
bristles;  hind  tibiae  ciliate,  middle  tibia?  bearing  one  bristle  on  the 
outer-anterior  side,  front  pulvilli  of  male  slightly  longer  than  the  last 
tarsal  joint;  wings  hyaline,  third  vein  bearing  a  single  bristle  near  the 
base,  fourth  vein  beyond  the  curve  nearly  stmight,  calypteres  white; 
length,  4.5  to  5.5  mm.  A  specimen  of  each  sex  bred  from  a  Pymlid 
by  Dr.  H.  G.  Dyar. 

Ilahitat, — Nassau,  Bahama  Islands. 

Type.—C^it  No.  6218,  U.S.N.M. 
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SrURMIA  DISCALIS,  new  species. 

Black,  the  palpi  yellow;  vertex  nearly  twic<^  as  wide  as  either  oyG^ 
two  pairs  of  orbital  bristles,  frontals  descending  to  apex  of  seoond 
antennal  joint,  antenna3  nearly  as  long  as  the  face,  the  third  joint  about 
fiv^e  times  as  long  as  the  second,  arista  thickened  on  the  basal  fourth, 
the  penultimate  joint  shorter  than  broad,  cheeks  one-fourth  as  wide  a:s 
the  eye  height,  vibrissa^  on  a  level  with  front  edge  of  oral  marg-in, 
facial  ridges  bristly  on  the  lowest  fourth,  proboscis  rather  slender: 
thorax  gmy  pruinose,  marked  with  four  black  vittre,  three  pail's  of  jx^st- 
sutui'al  dorsocentml  bristles,  three  sternopleurals,  scutellum  bearing* 
three  pairs  of  large  marginal  bristles,  the  last  pair  diverging,  directed 
backward:  alxlomen  yellowish  gray  pruinose,  the  broad  apices  of  the 
last  three  segments  polished,  each  segment  bearing  marginal,  the  last 
three  also  with  discal  bristles,  venter  depressed,  destitute  of  short, 
backwardly  curving  spines  in  the  middle;  hind  tibiie  unevenly  ciliate, 
middle  tibiie  bearing  a  single  bristle  near  the  middle  of  the  outer- 
anterior  side:  wings  hyaline,  third  vein  bearing  two  bristles  near  the 
base,  calypteres  white:  length,  S  mm.     A  female  specimen. 

Ilahltat, — Wisconsin. 

Type.—Qixt  No.  6219,  T.S.N.M. 

MASICERA    POLITA,  new  species. 

Differs  from  Stuj^mla  dlHcalls  as  follows:  Palpi  black,  vertex  one- 
third  as  wide  jis  either  eye,  no  orbitals,  frontalis  descending  nearly  to 
middle  of  third  antennal  joint,  the  latter  three  times  as  long  as  the 
second,  cheeks  one-sixth  the  eye  height,  bod}'  polished,  the  mesonotuni 
and  narrow  l)ases  of  the  last  three  abdominal  segments  thinly  whitish 
pruinose,  middle  tibia*  })earing  three  bristles  near  the  middle  of  the 
outer-anterior  side,  hind  tibia*  not  ciliate,  third  vein  of  wings  bearing" 
a  single  bristle  near  the  base,  front  pulvilli  elongate;  length,  5  mm.  A 
male  specimen  collected  August  8  by  Mr.  C\  H.  T.  Townsend;  received 
from  Prof.  T.  D.  A.  (  ockerell. 

Ilahltat,  —White  Mountjiins,  New  Mexico  (altitude  about  8,000  feet). 

7i7>c.— Cat.  No.  ()220,  U.S.N.M. 

EUTHERA    BICOLOR,  new  species. 

Head  yellow,  occiput  with  a  })road  black  streak  extending  from  the 
neck  to  each  (\ve  and  bordered  below  })y  a  whitish  pruinose  stripe 
which  extends  downward  along  the  orbit,  sides  of  front  and  face 
whitish  pruinose,  vertex  four-fifths  as  wide  as  either  eye.  two  pairs 
of  orbitiils,  frontalis  short  and  sparse,  descending  to  base  of  antenna^, 
cheeks  one-sixth  as  wide  as  the  eye  height,  antenna*  as  long  as  the 
face,  the  tirst  two  joints  yellow,  the  third  black,  slightly  over  twice  as 
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long  as  the  second,  arista  yellow  at  base,  thickened  on  the  basal  fourth, 
mouth  partji  yellow;  thorax  and  scutellum  black,  thinly  whitish  prui- 
nose,  the  me-sonotum  with  three  broad  black  vittse,  two  sternopleural 
bristles,  scutellum  bearing  three  marginal  pairs,  the  last  one  very 
small  and  diverging;  abdomen  polished,  reddish  yellow,  a  dorsal  sub- 
triangular  brownish  spot  extends  over  the  first  two  segments,  ver}' 
short  marginal  bristles  on  the  last  three  segments;  coxae  and  femora 
reddish  yellow,  tibiae  dark  brown,  tarsi  black;  wings  from  base  to 
apex  of  anal  cell,  and  from  slightly  beyond  humeral  crossvein 
obliquely  almost  to  middle  of  discal  section  of  fifth  vein,  j^ellow, 
behind  fifth  vein  and  along  the  apex  gray,  remainder  brown  except  an 
oblique  whitish  hyaline  fascia  almost  crossing  the  wing  beyond  the 
hind  eix)ssvein:  first  posterior  cell  closed,  its  petiole  less  than  half  as 
long  a«  the  hind  crossvein;  calypteres  yellow;  length,  4.5  mm.  A 
female  specimen. 

Habitat .  — Texas. 

7y/><f,— Cat.  No.  6221,  U.S.N.M.* 

MUSCOPTERYX  TIBIALIS,  new  species. 

Black,  the  palpi,  tibiw,  and  second  antennal  joint  of  female  yellow, 
cheeks  and  lower  part  of  face  reddish  brown;  vertex  of  male  one-third, 
in  the  female  as  wide  as  either  eye,  sides  of  face  bearing  three  or  four 
irregular  rows  of  rather  long  bristly  hairs  of  nearly  an  equal  length, 
thorax  sul)opa<iue,  gray  pruinose  and  with  four  black  vittse,  scutellum 
bearing  three  marginal  pairs  of  bristles,  the  last  one  cruciate,  only 
slightly  shorter  than  the  first;  abdomen  somewhat  polished,  light 
grayish  pruinose  and  with  reflecting  darker  spots;  wings  hyaline, 
tinged  with  brownish  toward  the  base,  third  vein  bearing  two  bristles 
near  the  Iwise,  bend  of  fourth  vein  angular  and  with  a  short  stump  of 
a  vein,  the  vein  strongly  bent  inward  beyond  the  bend;  calypteres 
whitish;  length,  7  to  9  mm.  A  specimen  of  each  sex  collected  April 
23,  18i»8,  by  Prof.  J.  M.  Aldrich. 

IlaJntat, — Moscow  and  Julietta,  Idaho. 

Typ^.—Cnt  No.  6223,  U.S.N.M. 

*  Chartoljfga  nigrifacies  Bigot.  Dr.  F.  Brauer  has  examined  the  type  of  this  species 
and  reports  that  it  belongs  to  the  genus  PelmcUomyia  or  Parexorista.  The  species 
referred  to  it  in  my  Revision  of  the  Tachinidie,  page  125,  will  therefore  require  a  new 
name,  for  which  antennalis  is  proposed;  the  specimen  is  a  female,  black,  the  sides  of 
the  second  abdominal  segment,  hind  angles  of  the  first  a^d  front  angles  of  the  third 
yellow,  antenna?  as  long  as  the  face,  the  third  joint  over  three  times  as  long  as 
the  second,  front  tarsi  noticeably  dilated,  third  vein  bearing  a  single  bristle  near  the 
ha*«e- 

Tifjte.—LsLi.  No.  6222,  U.S.N.M. 
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MUSCOPTERYX  OBSCURA,  new  species. 

Differs  from  the  male  of  tthlalh  as  follows:  Tibiw,  cheeks,  and  face 
black;  vertex  one-fourth  as  wide  as  either  eye,  bristly  hairs  on  sides 
of  face  very  short,  mesonotiim  somewhat  polished,  not  pruinf>>5e; 
alxlomen  thinly  brownish  pruinose,  without  reflecting  darker  spot-s: 
third  vein  bearing  about  four  bristles  near  the  base,  bend  of  fourth 
rounded,  without  a  stump,  the  vein  almost  straight  beyond  the  bend; 
calypteres  yellow;  length,  7  mm.  Two  nules  collected  July  80  and 
August  24,  1897,  by  Prof.  Trevor  Kincaid. 

IlahiUiL — St.  Paul  Island,  Alaska. 

7Vjp<?.— Cat.  No.  6224,  T.S.N.M. 

PHORICH^TA  CINEROSA,  new  species. 

Black,  the  third  antennal  joint  at  ba^e  yellow,  palpi  at  apex  yellow^, 
changing  to  brown  at  the  base;  sides  of  front,  face  and  cheeks  opaque, 
grayish  pruinose,  antennae  three-fourths  as  long  as  the  face,  the  third 
joint  blunt  pointed  at  the  apex,  three  times  as  long  as  the  second; 
thorax  and  scutellum  somewhat  polished,  rather  thinl}^  gr^y  pruinose: 
abdomen  highly  polished,  the  second  and  third  segments  bearing  discal 
and  marginal  bristles;  wings  hyaline,  third  vein  bristly  nearly  to  apex 
of  discal  cell;  length,  4  mm.  One  specimen  collected  July  5  bj^  Mr. 
H.  S.  Barber. 

7/(^? J -tYa^.— Flagstaff,  Arizona. 

7Vy>e?.— Cat.  No.  6225,  U.S.N.M. 

BRACHYCOMA  PUBICORNIS,  new  species. 

Black,  including  the  palpi;  vertex  nearly  half  as  wide  as  either  eye, 
frontal  })ristles  in  a  single  row  each  side,  descending  slightly  below 
base  of  second  antennal  joint,  sides  of  face  bearing  a  row  of  I'ather 
long  bristles  on  the  lower  half,  on  the  upper  half  with  one  or  two 
irregular  rows  of  very  short  bristly  hairs,  antennse  three-fourths  as 
long  as  the  face,  the  third  joint  nearly  twice  as  long  as  the  second, 
arista  brown,  the  middle  yellowish,  distinctly  pubescent,  the  longest 
slightly  longer  than  greatest  diameter  of  arista,  the  latter  thickened 
almost  to  the  middle,  vibrissas  slightly  above  front  edge  of  oral  mar- 
gin, ridges  bristly  on  lowest  third,  proboscis  mther  short  and  robust; 
thorax  gniyish  pruinose  and  with  three  black  vittie,  scutellum  bearing 
three  pairs  of  marginal  bristles,  the  last  one  cruciate  and  but  slightly 
shorter  than  the  others;  abdomen  grayish  pruinose  and  with  darker 
reflecting  spots,  first  two  segments  without  dorsal  bristles,  the  last 
two  w^ith  marginal  ones,  second  segment  of  hypopygium  polished; 
hind  tibia*  not  ciliate;  wings  hyaline,  brownish  at  base  and  along  most 
of  the  veins,  third  vein  bristly  nearly  halfway  to  small  crossvein,  bend 
of  fourth  rectangular  and  with  a  short  stump,  costal  spine  minute; 
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calrpteros  whitish;  lenjifth,   11  mm.     A  male  spivimen  collected   by 
Prof.  J.  M.  Aldrich. 

Ilahitat, — HaiTinon,  Idaho. 

7Vy>^.— Cat.  No.  6226,  U.S.N.M. 

BRACHYCOMA  SETOSA,  new  species. 

Differs  from  puhi(xmni<  as  follows:  Vertex  two-thirds  as  wide  as 
either  eye,  sides  of  face  hearing  two  irregular  rows  of  rather  short 
bristles  of  nearly  an  equal  length,  antennse  four-fifths  as  long  as  the 
face,  arista  bare,  proboscis  somewhat  elongate,  rigid,  slender,  labella 
very  narrow,  abdomen  with  a  pair  of  marginal  bristles  on  the  second 
segment,  second  segment  of  hypopygium  somewhat  opaque,  thinly 
pruinose,  wings  not  brownish  along  the  veins,  costal  spine  nearly  as 
long  as  the  small  crossvein;  length,  8.5  mm.  A  male  specimen  col- 
lected July  24  by  Prof.  T.  D.  A.  Cockerell. 

Ilahitat. — Beulah,  New  Mexico. 

Type.— Cfii.  No.  6227,  U.S.N.M. 

QiGDIOPSIS  COCKERELLII,  new  species. 

Black,  the  face,  cheeks,  and  apices  of  palpi  yellow,  scutellum  red- 
dish brown;  vertex  one  and  one-fourth  times  as  wide  as  either  eye, 
sides  of  front  thinly  grayish  pruinose,  frontal  bristles  descending  to 
the  arista,  an  irregular  row  of  bristles  outside  of  them,  sides  of  face 
on  outer  half  covered  with  short  bristly  hairs,  the  inner  half  with  a 
row  of  bristles,  sides  of  face  and  cheeks  densely  pale  yellowish  prui- 
nose, vibrissas  at  a  short  distance  above  the  oral  margin,  ridges  bristly 
on  the  lower  three-fourths,  antennae  four-fifths  as  long  as  the  face,  the 
third  joint  two  and  one- half  times  as  long  as  the  second,  arista  thick- 
ened on  the  basal  two-thirds,  cheeks  nearly  half  as  wide  as  the  eye 
height;  thorax  thiidy  gi*ay  pruinose  and  marked  with  four  black 
vittae;  abdomen  short  and  broad,  somewhat  opaque,  not  pruinose 
except  on  under  side  of  the  fourth  .segment,  dorsum  densely  covered 
with  rather  long  and  nearly  erect  bristly  hairs,  the  first  three  seg- 
ments bearing  marginal  bristles;  hind  tibiae  evenly  ciliate  on  the 
outer-anterior  side  and  with  a  much  longer  bristle  in  the  middle; 
wings  hyaline,  the  base  brown,  small  crossvein  clouded  with  })rown, 
third  vein  l^earing  two  bristles  near  the  base,  calypteres  brown;  length, 
11  mm.  A  male  specimen  collected  August  20  by  Mr.  C.  H.  T.  Town- 
send,  and  received  from  Prof.  T.  D.  A.  Cockerell,  for  whom  this  fine 
species  is  named. 

Ilahitat. — White  Mountsiins,  New  Mexico  (altitude  about  8,200  feet). 

Type.— C9it.  No.  6228,  U.S.N.M. 

Q^DIOPSIS  FACIALIS,  new  species. 

Black,  the  second  antennal  joint,  palpi,  apex  of  scutellum,  a  sjxjt 
on  sides  of  second  and  the  fourth  abdominal  segment  yellow;  vertex  as 
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wide  as  either  eye,  a  row  of  stout  bristles  outside  of  the  frontals, 
ocellars  present,  large,  sides  of  front  yellowish  gray,  the  face  and 
cheeks  whitish  pruinose,  sides  of  face  bearing  several  short  bristly 
hairs  on  the  lower  portion,  antennae  nearly  as  long  as  the  face,  the  third 
joint  almost  six  times  as  long  as  the  second;  thorax  gray  pruinose, 
marked  with  four  black  vitta?,  apical  pair  of  scutellar  bristles  nearly 
horizontal,  abdomen  grayish  pruinose  and  with  darker  reflecting  spots, 
second  and  third  segments  bearing  marginal  bristles;  hind  tibife  on  the 
outer-anterior  side  evenly  ciliate  with  short  bristles  and  w  ith  a  much 
longer  one  at  the  middle;  wings  hyaline,  third  vein  bearing  two 
bristles  near  the  base,  calypteres  white;  length,  9  mm.  A  male  speci- 
men collected  by  Mr.  H.  K.  Morrison. 

HahiUit,  — Georgia. 

Type.— Cat,  No.  6230,  U.S.N.M. 

G^DIOPSIS  OCBLLARIS,  new  species. 

Differs  ivova  facialis  as  follows:  Antennae  and  abdomen  black,  lower 
portion  of  sides  of  front,  the  face  and  fourth  abdominal  segment 
densely  golden  yellow  pruinose;  sides  of  face  bearing  two  irregular 
rows  of  bristles,  ocellar  bristles  wanting,  a  pair  of  marginal  bristles 
on  the  first  abdominal  segment;  length,  S)  mm.  A  male  specimen 
collected  June  18,  1891,  by  Prof.  James  S.  Hine. 

Habitat, — Ohio. 

Type,— Cat,  No.  6229,  U.S.N.M. 

PARAPHYTO  SARCOPHAGINA,  new  species. 

Black,  the  antennae,  face,  and  cheeks  reddish  brown,  palpi  yellow; 
vertex  one-fourth  as  wide  as  either  eye,  sides  of  face  bearing  a  few 
short  bristly  hairs  on  the  upper  edge,  antennje  ha'f  as  long  as  the 
face,  the  third  joint  scarcely  longer  than  the  second,  longest  hairs  of 
arista  slightly  longer  than  greatest  diameter  of  arista,  vibrissae  a 
short  distance  above  oml  margin,  cheeks  nearly  half  as  wide  as  the 
eye  height,  head  at  vibrissa?  slightly  shorter  than  at  base  of  antennae, 
proboscis  slender,  labella  unusually  slender;  thorax  gmy  pruinose 
and  marked  with  three  black  vittae,  three  paiis  of  postsutuml  dorso- 
central  bristles,  two  sternopleurals,  scutellum  bearing  three  marginal 
pairs,  the  third  pair  cruciate;  abdomen  grayish  pruinose  and  with 
darker  reflecting  spots,  hairs  depressed,  second  and  third  segments 
with  marginal  bristles,  the  fourth  with  a  submarginal  row  of  large 
bristles  and  a  marginal  row  of  small  ones;  claws  and  pul villi  very 
long;  wings  hyaline,  tinged  with  yellowish  toward  the  base,  third 
vein  bearing  three  bristles  near  the  base,  calypteres  whitish;  length, 
10  mm.     A  male  specimen  collected  l)y  Mr.  Charles  Robertson. 

Habitat,  —  Carlinville,  Illinois. 

Type,-Ciit,  No.  6231,  U.S.N.M. 
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MERIANIA  CHALYB^A,  new  species. 

Head  black,  facial  depression  yellowish,  lK)rdered  each  side  by 
reddish  brown  which,  below  the  middle,  is  prolonged  to  the  lower 
end  of  the  eye,  frontal  vitta  of  male  almost  obliterated  for  a  short 
distance,  vertex  of  female  one  and  one-fourth,  times  as  wide  as  either 
eye,  female  with  the  ocellar  bristles  present  and  three  pairs  of  orbitals, 
wanting  in  the  male,  frontals  descending  nearly  to  middle  of  second 
antennal  joint,  sides  of  fa<.*e  covered  on  the  triangular  upper  outer 
half  with  rather  long,  black  bristly  hairs,  vibrissse  far  above  the 
oral  margin,  ridges  bristly  on  the  lowest  fourth;  antennae  orange 
yellow,  scarcely  reaching  below  middle  of  face,  the  third  joint  only 
slightly  longer  than  the  second,  arista  brown,  thickened  on  the  basal 
third,  the  penultimate  joint  shorter  than  broad;  proboscis  black,  palpi 
yellow;  thorax  blackish  steel  blue,  thinly  whitish  pruinose,  and  marked 
with  four  black  vittse,  four  pairs  of  postsutural  doi'socentral  bristles, 
three  sternoplurals;  scutellum  reddish  yellow,  bearing  five  marginal 
pairs  of  bristles,  the  last  pair  the  shortest,  cruciate;  abdomen  steel 
blue,  polished,  very  thinly  whitish  pruinose,  last  three  segments  with 
discal  and  marginal  bristles;  legs  black,  hind  tibiae  not  ciliate,  front 
pulvilli  of  male  longer  than  last  tarsal  joint,  last  four  joints  of  front 
tarsi  of  female  greatly  dilated;  wings  hyaline,  third  vein  bearing 
three  small  bristles  near  the  base,  calypteres  whitish,  bordered  with 
brown;  length,  8  to  11  mm.  Two  males  and  five  females,  collected  by 
Prof.  J.  M.  Aldrich. 

Ilahltat — Moscow,  VoUmer  (May  30),  Julietta,  Grangeville,  and 
Craig  Mountains,  Idaho. 

Type,— Cat.  No.  6232,  U.S.N.M. 

This  European  genus  has  not  heretofore  been  recorded  from  this 
country.  In  the  table  of  genera  given  in  my  Revision  of  the  Tachinidte 
it  would  belong  to  couplet  43,  and  will  be  recognized  by  the  absence 
of  ocellar  bristles  in  the  male  and  the  greatly  dilated  front  tarsi  of  the 
female;  the  tii'st  posterior  cell  ends  far  before  the  wingtip. 

AMOBIA  AURATA,  new  species. 

Black,  including  the  palpi;  sides  of  front,  of  face,  and  the  cheeks 
golden  yellow  pruinose;  sides  of  face  bearing  two  rows  of  rather  short 
bristly  hairs;  thorax  gray  pruinose,  marked  with  three  black  vittte,  a 
black  streak  on  pleura  in  front  of  wing;  aMomen  on  first  three  seg- 
ments bluish  gray  pruinose,  the  hind  margin  of  each  and  three  trian- 
gular spots  extending  from  it  across  the  segment,  black;  fourth  seg- 
ment and  remainder  of  abdomen  posterior  to  it  golden  yellow  pruinose, 
the  former  crossed  longitudinally  with  three  brownish  spots;  wings 
hyaline,  third  vein  bearing  two  bristles  near  the  base,  calypteres  white; 
length,  7  mm.     Three  female  specimens. 
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Ilahftaf, — White  Mountains,  New  Hampshire  (H.  K.  Morrison): 
Milwaukee,  Wisconsin  (Dr.  S.  (iraenieker);  and  Harrison,  Idaho 
(J.  M.  Aldrich). 

T^j^^.— Cat.  No.  6233,  U.S.N.M.* 

GYMNOMMA  QUADRISETOSA,  new  species. 

Head  yellow,  upper  part  of  occiput  and  sides  of  front  black,  yello'w^- 
ish  gray  pruinose,  hairs  of  face  and  cheeks  yellowish  white,  antennas 
yellow,  the  third  joint  yellowish  l)rown,  slightly  longer  than  the  second, 
strongly  convex  on  the  upper  side,  proboscis  black;  thorax  black, 
densely  yellowish  gray  pruinose  and  with  four  black  vitta*,  four  pairs 
of  postsutural  dorsocentral  bristles,  three  sternopleurals,  scuteHum 
3'ellowish  brown,  abdomen   black,  polished,  second  segment  with    a 
marginal  pair  of  bristles,  the  third  w^ith  a  marginal  row,  the  fourth 
covered  except  on  the  basal  third,  on  either  side  of  the  first  and  second 
segments  are  two  or  three  stout  bristles;  legs  black;  wings  graj-ish, 
the  ba^se  tinged  with  yellow,  base  of  third  vein  bearing  six  bristles, 
calypteres  yellowish  smoky  brown;  length,  12  mm.     Five  females 
collected  July  15  by  Mr.  C.  H.  T.  Townsend. 

Ilahitat. — Sierra  Madre,  Mexico  (altitude  about  7,300  feet). 

Type,— Cvit.  No.  6260,  U.S.N.M.* 

^Fahricla  infinnatn  Bigot.  The  type  of  this  species  has  been  examined  by  Dr.  F. 
Braiier,  wlio  reports  that  it  belonors  to  tlie  jjenus  Pitrafabriria.  The  form  described 
miderthis  name  in  my  Revision  of  the  Tachinidte,  page  144,  will  therefore  require  a 
new  name,  for  which  paljKtHs  is  proposed.  The  third  antennal  joint  is  nearly  ellip- 
soidal in  outline,  nearly  twice  as  long  as  wide,  as  long  as  the  second,  arista  thickened 
on  the  basal  four-fifths,  the  last  joint  less  than  three  times  as  long  as  the  prcH^eding, 
sides  of  face  on  the  triangular  up])er-outer  half  covered  with  short  yellow  bristly 
hairs,  mesonotum  bluish  gray  pruinose. 

2)/pe.—C'dt.  No.  (5234,  U.S.N.M. 

Jurlnia  metnUicn  Desvoidy.  Dr.  Brauer  has  also  studied  the  type  of  this  species, 
and  reports  that  it  is  evidently  the  same  as  JurlnUi  hiatricoideH  Williston.  The  species 
descril)ed  as  meidUira^  in  my  Revision,  ])age  147,  may  therefore  take  the  name  of 
aduttfa,  which  is  there  given  as  a  synonym  of  the  former. 

''I The  specios  destribcil  in  my  synopsis  of  tlie  TachinidoT',  page  145,  as  Epalpna 
nigripUom  is  not  that  species,  but  will  form  a  new  genus  differing  from  Epalpus  by  hav- 
ing only  a  median  discal  and  marginal  pair  of  bristles  on  the  second  abdominal  segment, 
and  only  a  discal  pair  and  marginal  row  on  the  third;  from  Gymnomma  it  <liffer8  in 
that  the  ocollar  bristles  are  wanting;  third  joint  of  antenmo  nearly  twice  as  long  as 
the  second,  strongly  convex  on  the  upper  side,  black,  the  base  and  remainder  of 
antenme  yell(»w,  arista  black,  its  penultimate  joint  over  twice  a.s  long  as  broad,  palpi 
wanting,  eyes  bare,  thorax  black,  dens(»ly  yellowish  gray  j)ruinose  and  with  four 
black  vittic,  scutellum  yellow.  The  genus  may  be  named  Parepaljms^  new  genus, 
and  the  species  y/avicia,  new  species. 
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Family  DEXID.E. 

MYOCBRA   BIVITTATA,  new  species. 

Black,  the  second  antenna)  joint,  face,  cheeks,  and  palpi  yellow; 
antennae  three-fouilhs  ^  long  as  the  face,  the  third  joint  nearly  three 
times  as  longf  as  the  second,  arista  mther  long  plumose,  sides  of  face 
on  the  upper  part  golden  yellow  pruinose,  and  with  a  few  short  black 
bristly  hairs,  on  the  lower  portion  and  the  cheeks  in  certain  lights  very 
thinly  whitish  pruinose;  cheeks  two-thirds  as  broad  as  the  eye  height; 
proboscis  one  and  one-fifth  times  as  long  as  height  of  head,  slender, 
rigid,  labella  small;  body  i-ather  slender,  gray  pruinose;  mesonotum 
with  three,  scutellum  with  one,  first  three  segments  of  abdomen  with 
two  black  vittae,  the  latter  united  on  the  first  segment;  also  a  black 
vittH  on  pleura  in  front  of  each  wing;  second  and  third  abdominal  seg- 
ments bearing  only  marginal  bristles;  hind  tibiae  not  ciliate,  middle 
tibiae  bearing  a  single  bristle  on  the  outer-anterior  side,  front  pulvilli 
greatly  elongated;  wings  hyaline,  gray  at  the  base,  veins  bare,  bend  of 
fourth  rounded  and  without  an  appendage,  front  calypter  and  base 
of  the  other  white,  remainder  of  the  hind  one  brown;  length,  7  mm. 
A  male  specimen  collected  August  17  by  Mr.  C.  H.  T.  Townsend; 
received  from  Prof.  T.  D.  A.  Cockerell. 

Habitat, — White  Mountains,  New  Mexico  (altitude  about  8,200  feet). 

Type.— CB.t.  No.  6235,  U.S.N.M. 

MBGAPARIA  FLAVEOLA,  new  species. 

Yellow,  the  mesonotum  except  lateral  margins,  and  a  median  vitta 
on  the  abdomen  black;  base  of  scutellum  brown;  vertex  one-third  as 
wide  as  either  e3^e,  sides  of  face  bare,  cheeks  slightly  less  than  half  as 
wide  as  t  .e  eye  height,  antennae  nearly  half  as  long  as  the  face,  the 
third  joint  slightly  longer  than  the  second;  arista  black,  its  longest 
hairs  only  slightly  longer  than  its  greatest  diameter;  proboscis  and 
palpi  unusually  short  and  robust;  mesonotum  gray  pruinose,  marked 
with  three  black  vittje;  abdomen  yellowish  gray  pruinose,  the  first 
three  segments  with  marginal  bristles;  hind  tibia*  not  ciliate,  claws 
and  pulvilli  unusually  long;  wings  hyaline,  third  vein  bristly  halfway 
to  small  crossvein,  fourth  vein  rounded  at  the  bend  and  without  an 
appendage,  first  posterior  cell  closed  in  the  wingmargin,  calypteres 
whitish;  length,  8  mm.     A  male  specimen. 

Habitat.  — <Jolorado. 

Type.—Ciit.  No.  6236,  U.S.N.M. 

CH^TONA  FLAVIPBNNIS,  new  species. 

Black,  the  antennae  and  palpi  yellow,  frontal  vitta,  cheeks,  and  lower 
part  of  sides  of  face,  reddish  brown;  vertex  of  male  one-sixth,  in  the 
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female  one  and  one-fourth  time«  as  wide  as  either  eye,  one   pair  of 
orbitJil  bristles  in  the  female,  frontjils  descending  nearly  to    middle 
of  second  antennal  joint,  sides  of  face  covered  with  rather  short  bristU 
hairs  on  the  upper  half,  antenna?  from  two- thirds  to  three-fourths  as 
long  as  the  face,  the  third  joint  in  the  male  nearly  twice,  in  the  feruale 
one  and  one-half  times  as  long  as  the  second,  longest  hairs  of    ariv«sta 
nearly  three  times  as  long  as  its  greatest  diameter,  cheeks  one-i^eventh 
as  wide  as  the  eye  height,  proboscis  ver}^  short  and  robust,  label  la  very 
large;  body  densely  yellowish  gray  pruinose,  mesonotum  with    four 
indistinct  darker  vitta?,  three^  pairs  of  postsutural  dorsocentrals*,  t\sra 
sternopleumls,  hairs  of  middle  of  doi*simi  of  abdomen  depressed,  first 
segment  without  dorsal  bristles,  the  following  two  with  a  mai^ginal 
row   of   rather  short  ones;  hind  tibite   not  ciliate,  pulvilli  of    male 
elongate;  wings  and  veins  yellowish,  third  vein  bearing  two  bristles 
near  the  base,  fourth  vein   broadly  arcuate  at  the  bend,  ending-  jiist 
above  the  wingtip,  hind  crossvein  nearly  midway  between  the   small 
and  bend  of  fourth;  calypteres  yellow;  length,  9  mm.     A  specimen  of 
each  sex  collected  May  6,  1900,  by  Prof.  James  S.  Hine. 

ILihiUit, — Vinton,  Ohio. 

Typ*,—Cvit,  No.  6237,  U.S.N.M. 

Family  ANTHOMYID.E. 

PHAONIA  PALLIDULA,  new  species. 

Male, — Head  black,  face  and  frontal  orbits  whitish  pruinose,  eyes 
as  widely  separated  as  the  posterior  ocelli,  frontal  vitta  obliterated 
for  a  short  distance,  antenna*  three-fourths  as  long  as  the  face,  dark 
brown,  the  tirst  two  joints  and  base  of  the  third  yellow,  third  joint 
nearly  twice  as  long  as  the  second,  longest  hairs  of  arista  three  times 
as  long  as  greatest  diameter  of  arista,  hairs  of  eyes  i-ather  sparse, 
cheeks  about  one-tifth  as  broad  as  the  eye-height,  proboscis  dark 
brown,  slender  and  rigid,  labella  small  and  ver}'  narrow,  palpi  yellow, 
narrow;  thoi^ax  black,  bluish  gray  pruinose,  marked  with  four  indis- 
tinct !)lackish  vitta%  three  pairs  of  postsutural  dorsocentral  bristles, 
one  or  two  pairs  of  acrostichals,  none  in  front  of  the  suture;  sterno- 
pleuralsone  and  two;  scutellum  yellow,  grayish  pruinose,  base  of  upper 
side  broadly  blackish;  abdomen  yellowish,  varied  with  pale  brownish, 
the  last  two  segments  largely  of  this  color,  wholly  gray  pruinose, 
viewed  from  behind  disclosi^s  an  interrupted  blackish  dorsal  vitta, 
last  two  segments  bearing  a  discal  and  a  marginal  row  of  bristles;  ven- 
ter yellow,  an  Interrupted  black  vitta  in  the  middle:  legs  yellow,  front 
femora  largely  black,  an  interrupted  pale  brown  band  toward  apices  of 
the  other  femora,  tarsi  brown;  middle  femom  ])earing  a  row  of  rather 
long  bristles  on  basal  two-thirds  of  under  side,  the  hind  ones  with 
two   rows  of    I'ather   long  on(»s   extending   ncnirly    whole    length   of 
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under  side;  front  tibiae  bearing  a  bristle  near  middle  of  posterior 
side,  middle  tibiae  with  one  above  and  one  below  the  middle  of  the 
posterior  side,  hind  tibiae  with  two  near  middle  of  inner-anterior,  two 
near  middle  of  outer-anterior,  and  one  below  middle  of  outer-posterior 
side;  front  pulvilli  as  long  as  the  last  tarsal  joint;  wings  hyaline,  cos- 
tal spine  minute,  fourth  vein  diverging  from  the  third;  calypteres 
white,  halteres  yellow;  length  7  mm.  A  male  specimen  collected  by 
Mr.  H.  K.  Morrison. 

Habitat. — Southern  Georgia. 

Type.—QsLt.  No.  6238,  U.S.N.M. 

MYD^A  FLAVICORNIS,  new  species. 

Head  black,  frontal  orbits  and  face  whitish  pruinose,  eyes  of  male 
almost  contiguous,  the  frontal  vitta  obliterated  for  a  short  distance; 
antennae  yellow,  arista  at  base  yellow,  the  remainder  brown,  the 
longest  hairs  about  twice  as  long  as  greatest  diameter  of  arista,  anten- 
nae slightly  shorter  than  the  face,  the  third  joint  broad,  nearly  three 
times  as  long  as  the  second;  cheeks  about  one-tenth  as  wide  as  height 
of  eyes,  proboscis  dark  brown,  short  and  robust,  palpi  slender,  yellow; 
thorax  black,  gray  pruinose,  and  marked  with  four  black  vittae,  four 
pairs  of  postsutural  dorsocentral  bristles,  sternopleumls  one  and  two; 
one  pair  of  acrostichal  bristles,  hairs  between  dorsocentml  bristles 
arranged  in  about  eight  irregular  rows;  scutellum  yellow,  the  base 
usually  brown,  three  pairs  of  marginal  bristles,  of  which  the  ba,sal  pair 
is  about  half  as  long  as  the  others;  abdomen  black,  gray  pruinose,  the 
last  two  segments  bearing  discal  and  marginal  bristles;  femora,  tibiae, 
and  tarsi  yellow,  bristles  on  under  side  of  middle  and  hind  femom, 
except  on  apical  third  of  the  latter,  shorter  than  diameter  of  the 
femora;  front  tibiae  without  bristles  except  at  apex,  middle  tibice  eac-h 
bearing  two  near  middle  and  three-fourths  of  the  posterior  side,  hind 
ones  bearing  two  below  middle  of  anterior-inner  and  two  near  middle 
of  anterior-outer  side;  wings  hj^aline,  veins  yellow,  bare,  fourth  vein 
diverging  from  the  third,  hind  crossvein  nearly  straight,  small  cross- 
vein  near  two-thirds  length  of  discal  cell,  costal  spine  wanting;  calyp- 
teres yellowish  white;  length,  nearly  5  mm.  Two  males  and  one 
female. 

HahUat.—Vio\xy\\\Q  County,  Quebec,  Canada  (May  24,  1900,  Mr.  G. 
Chagnon),  and  St.  Louis,  Missouri. 

7Vjp<?.— Cat.  No.  6239,  U.S.N.M. 

CHIROSIA  CAPITO,  hew  species. 

Male. — Black,  the  lower  part  of  the  front,  extending  along  sides 
of  facial  ridges  nearly  to  their  lower  ends,  the  halteres  and  bases 
of  tibice  yellow;  face  and  frontal  orbits  whitish  pruinose,  front  at  nar- 
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rowest  point  nearl}^  a.s  wide  as  either  eye,  frontal  orbits  unusualh' 
wide,  wider  than  frontal  vitta  at  base,  the  latter  strongh'  eontmcted 
above,  at  its  narrowest  point  about  as  wide  as  lowest  ocellus,  head 
considerably  inAiited,  three  pairs  of  frontal  bristles,  proboscis  rather 
slender,  rigid,  with  small  labella;  antennsB  three-fourths  as  long  as  the 
face,  the  second  joint  three-fourths  as  long  as  the  third,  arista  almost 
bare,  thickened  on  the  basal  fourth;  body  densely  light  bluish  gray 
pruinose,  unmarked;  three  paii*s  of  postsutural  dorsocentral  bristles, 
sternopleuiuls  one  and  two,  scuteilum  bearing  a  subbasal  and  a  subapical 
pair;  abdomen  depressed,  narrow,  hypopygium  rather  small,  with  a 
fissure  slightly  to  left  of  median  line,  no  ventral  lobes;  middle  femora 
bristly  on  basal  half  of  under  side,  the  hind  ones  on  nearly  their  entire 
length;  front  tibiae  bearing  a  bristle  near  two-thirds  length  of  outer 
side  and  another  below  middle  of  inner-posterior  side;  middle  tibise 
with  one  below  middle  of  outer-anterior,  one  on  outer-posterior,  and 
two  on  median  third  of  inner-posterior  side;  hind  tibia3  ciliate,  with 
rather  short  bristles  on  nearly  the  entire  length  of  the  inner-anterior 
and  inner-posterior  sides,  and  with  about  five  larger  bristles  on  the 
outer-anterior  and  outer-posterior  sides;  front  pulvilli  as  long  as  the 
last  tarsal  joint;  wings  whitish  hyaline,  costa  not  distinctly  spinose, 
costal  spine  about  as  long  as  the  small  crossvein. 

Female. — Differs  from  the  male  as  follows:  Front  twice  as  wide  as 
either  eye,  frontal  vitta  only  slightly  contracted  above,  two  pairs  of 
orbital  bristles  and  a  cruciate  pair  of  preocellars,  second  antennal 
joint  about  half  as  long  as  the  third,  abdomen  broad  at  base,  tapering 
to  the  tip;  hind  tibise  bearing  only  two  bristles  on  the  anterior-inner 
side,  none  on  the  posterior-inner,  front  pulvilli  about  half  as  long  as 
the  last  tarsal  joint,  costa  with  rather  long  spines. 

Length,  4.5  mm.  A  specimen  of  each  sex  received  from  Mr.  C.  W. 
Johnson. 

Ildhltat, — Manumuskin,  New  Jersev. 

Tf/j?e.—Cfit  No.  6197,  U.S.N.M. 

Family  SCATOPHAGIDJi. 

PSELAPHEPHILA  SIMILIS,  new  species. 

Head  yellow,  the  occiput  and  three  triangular  spots  on  vertex  black, 
gray  pruinose,  face,  except  its  extreme  sides,  white  pruinose,  frontal 
orbits  whitish  pruinose,  changing  above  to  gray;  antennae  black,  first 
two  joints  and  base  of  third  yellow,  palpi  light  yellow,  proboscis  black; 
body  black,  thorax  densely,  the  abdomen  thinly  bluish  gray  pruinose, 
the  abdomen  somewhat  polished;  femora  black,  their  broad  apices  and 
the  tibia?  yellow,  tarsi  darker  yellow;  bristles  of  legs  and  body  normal; 
wings  grayish  hyaline,  the  veins  brown;  halteres  yellow;  length,  4mm. 
One  male  and  seven  females  collected  April  30,  1870;  May  8,  1869, 
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and  June  3,  1876,  by  Mr.  Edward  Burgess.  Also  a  female  specimen 
collected  May  12,  19()0,  in  Chambl}'  County,  Quebec,  Canada,  received 
for  naming  from  Mr.  C.  W.  Johnson,  of  Philadelphia,  to  whom  it  has 
been  returned. 

HifbHat, — Beverly,  Massachusetts. 

7y^^.— Cat.  No.  6240,  U.S.N.M. 

Family  MICROPEZIDiE. 

CALOBATA  VITTIPENNIS,  new  species. 

Head  reddish  brown,  whitish  pruinose,  lower  part  of  front  black 
and  somewhat  polished,  followed  by  a  velvet  black  fascia  expanded  in 
the  form  of  a  tooth  in  the  middle  below  and  also  above  on  either  side 
of  the  ocelli,  vertex,  except  the  ocellar  triangle,  steel-blue,  polished; 
one  pair  of  postvertical  bristles,  two  widely  separated  pairs  of  vertical 
and  one  pair  of  orbital  bristles;  antennae  reddish  brown,  the  third 
joint  twice  as  long  as  wide,  arista  bare;  clypeus  and  palpi  reddish 
brown,  proboscis  dark  brown;  body  bluish  black,  grayish  pruinose, 
the  humeri,  propleura,  and  hypopygium  reddish  brown,  two  or  three 
bristles  in  front  of  each  middle  coxa;  legs  dark  brown,  extreme  bases 
of  middle  femora  and  two  bands  on  their  apical  half  yellowish,  hind 
femora  yellow,  a  broad  median  band  and  a  narrower  one  midway 
between  it  and  the  apex  brown,  front  tarsi  except  base  of  first  joint 
whitish,  changing  to  yellow  toward  the  apex;  wings  grayish  hyaline, 
slightly  tinged  with  yellow  along  the  costa,  first  posterior  cell  brown, 
this  color  encroaching  on  the  submarginal  cell  at  its  apex  and  on  the 
middle  and  upper  part  of  the  apical  half  of  the  disc^al  cell;  apex  of  first 
vein  far  l>efore  the  small  crossvein,  last  section  of  fouith  vein  one  and 
one-fifth  times  as  long  as  distance  between  apices  of  second  and  third 
veins,  anal  cell  prolonged  over  halfway  from  the  fifth  vein  to  the  wing 
margin;  length,  6  to  J)  mm.  Four  males  and  three  females  collected 
April  27  to  29  by  Mr.  C.  H.  T.  Townsend. 

Habitat, — Frontem,  Mexico. 

Type— Cat,  No.  6261,  U.S.N.M. 

Family  TRYPETID.E. 

SPILOGRAPHA  FRACTUKA,  new  species. 

Yellow,  an  ocellar  dot  and  band  beyond  middle  of  hypopygium 
black;  face  strongly  retreating  below,  mesonotum  subopaque,  thinly 
gi-ay  pruinose,  bristles  of  thorax  and  the  four  on  scutellum  black, 
shell  hairs  of  mesonotum  chiefly  black,  abdomen  polished,  its  hairs 
black;  wings  hyaline,  a  black  spot  fills  stigma  and  crosses  marginal 
coll,  a  black  band  begins  at  first  vein  above  forking  of  the  second  and 
third  and  extends  to  apex  of  anal  cell;  a  black  cloud  on  small  and 
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another  on  posterior  (Tossvein,  a  brown  dot  below  middle  of  penulti- 
mate section  of  fifth  vein,  a  black  spot  midway  between  apices  of  first 
and  second  veins  extending  from  costa  to  middle  of  submarginal  cell, 
apex  of  wing  from  before  apex  of  second  vein  to  beyond  apex  of  fourth 
broadly  bordered  with  black,  the  inner  edge  of  this  border  concave; 
small  crossvein  near  two-thirds  length  of  discal  cell  and  noticeably 
be^'ond  apex  of  first  vein,  third  vein  bristly  nearly  its  entire  leng-th; 
length,  4  to  5  mm.     Five  males  and  three  females. 

Habitat, — White   Mountains,  New   Mexico   (8,000   feet  elevation, 
Townsend),  and  Colorado  (Morrison). 

Typ*, —Cfii,  No.  6202,  U.S.N.M. 
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UST  OF  BIRDS  COLLECTED  BY  WILLIAM  T.  FOSTER 

IN  PARAGUAY. 


By  Hakry  C.  Oberholser, 

A^tgiMant  OrnUhologist,  Department  of  Agriculture. 

The  collection  of  Paraguay  birds  mmt  b}'^  Mr.  William  T.  Foster  tx) 
the  United  States  National  Museum,  though  small,  is  of  more  than 
casual  interest.  It  consists  of  78  specimens,  representing  65  species 
and  subspecies,  several  of  which  appear  to  be  heretofore  unrecorded 
from  Paraguay;  while  BlaclcuH  jjilnituH^  Mylopagls  caniceps^  Phyllo- 
lui/Hjs  Sidradnril^  and  (Uj<inoomi.r  hevkelii  are  of  sufficient  rarity  to 
te  worthy  of  special  mention.  Further  than  this,  there  are  seven 
birds  (four  species  and  three  subspecies)  that  seem  to  be  new  to 
science;  and  of  these  preliminary  descriptions  have  already  been 
published.*     Matter  between  quotation  marks  in  the  following  list  is 

from  the  notes  of  the  collector. 
Sapuca}',   Paraguay,  whence  come   these  specimens,  is  situated   a 

short  distance  ejtst  of  the  city  of  Asuncion,  thus  somewhat  south  of  the 

central  portion  of  the  country. 
The  subjoined  notes  are  prascnted  at  the  instance  of  Mr.  Ridgway, 

curator  of    the  division  of  birds,  to  whom  and  to  Dr.  Charles  W. 

Richmond    the   writer  is   indebted    for   many   kindnesses.      To   the 

authorities  of  the  American  Museum  of  Natural  History,  for  the  loan 

of  specimens,  due  acknowledgment  should  here  be  made. 

Family  BUCCONID^E. 

BUCCO  CHACURU  Viemot. 

iJurco  chacaru  Vieillot,  Nouv.  Diet.  d'Hist.  Nat.,  Ill,  1816,  p.  239. 

One  adult  female.  ''Iris  brownish  white."  In  this  species  there 
s^ms  to  be  much  individual  difference  in  the  depth  of  the  buffy  tinge 
on  the  lower  surface  and  on  the  collar;  in  some  specimens  these  parts 
are  almost  pure  white,  in  others  deep  ochraceous. 

iProc.  Biol.  Soc.  Wash.,  XIV,  1901,  p.  187. 
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Family  PICID^. 

VENILIORNIS  SPILOGASTER   (Wagler). 

Picim  spllogasier  Wagler,  Syst.  Avium,  1827,  Picus,  sp.  59,  p.  33. 

J ^eriiltomia  spUogoHier  OBERHOLSERy  Proc.  Acad.  Nat.  Sci.  Phila.,  1899,  p.  205. 

One  adult  female,  seemingly  identical  with  a  specimen  taken  at 
Buenos  Ay  res.     '^Iris  browny  rexl." 

PICUMNUS  CIRRATUS  Temminck. 

I^eumnuit  cirraUiH  TEMMiscKy  PI.  Col.,  IV,  1825,  pi.  ccclxxi,  fig.  1. 

One  specimen,  apparenth'  immature,  and  differing  from  the  adult 
in  the  duller  shade  of  back  and  scapulars.     "Iris  brown." 

Family  FORMICARIID^. 

HERPSILOCHMUS  RUFIMARGINATUS  (Temminck). 

Myothem  rufimargiimta  Temminck,  PI.  Ck)l.,  II,  1822,  pi.  cxxxir,  figs.  1,  2. 
Herpsilochmus  ruf omarginattis  Cabavis^  Wiegmann's  Archivf.  Naturg.,  1847,  Pt.  1, 
p.  224. 

One  adult  male,  June  27,  1900.  "Iris  brown."  The  back  of  this 
specimen  has  considemble  admixture  of  black.  Temminck's  original 
description  of  Myothera  i^fiinarginatxi^  and  Maximilian's  Myiothera 
Hcapulnris^  i*epresent  a  bird  without  black  on  the  back;  vfhiVQ Myiothera 
mvnegata  Maximilian*  is  said  to  differ  in  having  black  on  some  of  the 
dorsal  feathers.  Unless  this  be  a  difference  due  to  age  or  individual 
variation — apparently  an  unlikely  hypothesis — there  are  probably  two 
species  now  confused  under  the  name  Ilerpsilochniis  rufimarginaUis^ 
one  of  which  should  stand  as  Ilerpsilochnais  varlegatiis  (Maximilian). 
Sufficient  material  to  settle  the  question  we  have  not  available. 

DYSITHAMNUS  MENTALIS  (Temminck). 

Myothera  meiitaUs  Temminck,  PI.  Ck>l.,  II,  1823,  pi.  clxxix,  fig.  3. 
Dmythamiitut  mentalix  Bitrmeister,  Syst.  Ueber.  Vog.  Bras.,  Ill,  1857,  p.  82. 

One  adult  male,  in  perfect  plumage  and  entirely  typical.  "Iris 
brown." 

In  a  comparatively  recent  paper  Dr.  Allen*  has  united  under  this 
species  both  ThainnopluluH  olivaceus  Tschudi  ^  and  Dyslt/iam/nus  semi- 
cine/'eus  Sclater,"  following  to  ultimate  end  the  doubt  expressed  by 
Dr.  Sclater  regarding  the  distinctness  of  the  last.^    True  Dysithanmus 

»P1.  Col.,  II,  1822,  pi.  cxxxii,  figs.  1,  2. 

^Beitr.  Natarg.  Bras..  Ill,  1830,  p.  1083. 

^Idem,  p.  1086  (Lichtenstein  manuscript). 

♦Bull.  Arner.  Mus.  Nat.  Hist.,  V,  1893,  p.  118. 

^  Faun.  Per.,  Aves,  1845-46,  p.  174,  pi.  xi,  fig.  1. 

«Proc.  Zool.  8oc.  Ix)nd.,  1855,  pp.  90,  147,  pi.  xcvii. 

'Cat.  Birds.  Brit.  Mus.,  XV,  1890,  p.  221.  ^  j 
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mentalts^  according  to  Temiui nek's  original  plate  and  description,  with 
which  the  above  mentioned  Paraguay  specimen  perfectly  agrees,  is 
uniform  dull  grayish  olive  green  on  all  the  middle  and  posterior  upper 
pmrtb,  this  color  being  trenchantl}'^  defined  against  the  plumbeous  of 
head  and  cervix;  the  throat  is  grayish  white,  giving  way  rather 
abruptly  to  the  clear  naples  yellow  of  breast  and  abdomen.  But 
Dysithamtuis  ollvaceiiH  is  apparently  quite  a  distinct  species,  the  male 
differing  from  that  of  D,  menfalh  in  being  usually  quite  uniform 
plumbeous  above,  and  though  sometimes  appreciably^  tinged  with  olive, 
principalh'  on  the  rump,  never  olive  green;  the  lower  surface  poste- 
rior to  the  throat  is  never  clear  3^ellow,  but  generally  white  medially, 
much  shaded  with  slate  gray  laterally,  and  on  flanks  and  crivssum  tinged 
with  pale  brownish,  ochraceous,  or  yellowish.  The  same  large  series 
which  Dr.  Allen  studied  has  been  examined  in  the  present  connection; 
and  a  considemble  number  of  additional  specimens  in  the  United  States 
National  Museum,  principally  from  Colombia  and  Central  America, 
have  thrown  light  upon  the  questions  involved.  Two  forms  of 
D.  oUvdcetui  are  readily  recognizable,  D,  olhaeem  ollmcem  from  Peru, 
Bolivia  and  western  Brazil,  and  />.  olivaceus  sernwtnereuH  from  Colom- 
bia and  Central  America.  While  it  is  true  that  there  are  absolutely 
no  valid  charactei's  by  which  the  males  of  these  two  forms  can  be 
separated,  there  is  no  difficulty  at  all  in  distinguishing  the  feinales^  for 
those  of  seniicin^rem  are  very  much  darker  both  above  and  below, 
sp)ecimens  from  Colombia  (Bogota)  being  extreme  in  this  particular. 
With  regard  to  the  proper  names  for  these  two  forms  there  is,  unfor- 
tunately, some  room  for  question.  The  point  to  be  determined  is  the 
identity  of  Tschudi's  name  olivaceus^  which  from  plate  and  description 
might  apply  to  either  the  Brazilian  or  Central  American  bird.  The 
present  separation  of  olU^aceuH  and  Hemkdnereu^  is  based  on  comparison 
of  specimens  from  Matto  (xrosso,  Brazil,  which  are  considered  to 
represent  oUvacem^  with  examples  from  Bogota,  the  type  locality  of 
semicinereiis\  while  none  from  Ecuador,  Peru,  or  Bolivia  have  been 
available.  Should  Peruvian  specimens  prove  oUvacem  identical  with 
HemicineTeus^  the  latter  would,  of  course,  become  a  synonym,  and 
another  subspecific  name  would  be  necessary  for  the  bird  of  west- 
ern Brazil,  which  undoubtedly  would  be  affinm  Pelzeln.*  Although 
strongly  inclined  to  the  belief  that  this  will  some  day  have  to  be 
done,  we  refrain  from  making  such  a  change  until  absolute  proof  of 
the  necessity  be  obtained. 

THAMNOPHILUS   C^RULESCENS  Vicmot. 

Thamnophilus  caTulescena  Vieillot,  Xouv.  Diet.  (VHist.  Nat.,  Ill,  1816,  p.  311. 

A  single  adult  male  in  perfect  plumage  is  apparently  typical.     "Iris 
brown." 


»Orn.  BraH.,  1869,  pp.  80,  149. 
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THAMNOPHILUS  OCHRUS  Oberholscr. 

Thamnophilus  (trhrus  Oberholher,  Ptoc.  Biol.  Sue.  Washington,  XIV,  1901,  p. 
188. 

Chxirs,  sp, — Female  resembling  that  of  Tharnnophilus  caenileacens^ 
but  rather  lighter,  more  grayish  above;  the  lesser  wing-coverts  black 
instead  of  olivaceous;  the  entire  ventral  surface  decidedly  paler,  the 
breast  grayish  buff,  the  central  portion  of  abdomen  buffy  white. 

Description. — Type,  adult  female,  No.  173378,  U.S.N.M.;  Sapucay, 
Paraguay,  June  24,  1900;  William  T.  Foster.  Upper  parts  grayish 
olive  brown,  more  brownish  on  the  scapulars  and  on  the  crown,  the 
fore  part  of  which  latter  is  lighter;  the  feathers  of  the  center  of  the 
back  with  large  ill-concealed  white  spots  usually  in  the  form  of  broad 
irregular  bars,  succeeded  distally  by  a  more  or  less  evident  subterminal 
mark  of  blackish;  middle  tail-feathers  similar  to  the  general  tone  of 
the  back,  though  rather  darker,  unmarked  with  white,  the  remaining 
rectrices  brownish  black,  margined  with  brownish  slate,  and  tipped 
with  white,  the  outer  pair  with  also  a  white  bar  about  7  millimeters 
wide  near  the  middle  of  the  external  web;  wing-quills  fuscous,  edged 
exteriorly  with  olive  brown;  all  the  superior  coverts  black  tipped  with 
white,  the  greater  series  margined  basally  with  grayish  olive  brown; 
lores,  cheeks,  and  e^'e  ring  grayish  white,  much  mixed  with  grayish 
olive;  sides  of  neck  and  head  behind  the  eyes  grayish  olive,  the  auricu- 
lars  rather  darker  with  shaft  lines  of  buffy  white;  chin  and  throat 
grayish  white  mixed  with  dusky  and  very  faintly  washed  with  ochra- 
ceous;  breast  grayish  buff — or  better,  dull  pale  gY9Ly  washed  with 
ochraceous  buff;  sides,  flanks,  and  crissum  plain  ochraceous,  the  cen- 
ter of  abdomen  and  lower  breast  dull  buffy  white;  under  wing-coverts 
and  inner  margins  of  wing-quills  buffy  white;  axillars  buffy  ochraceous. 
Bill  brownish  black,  the  base  of  mandible  paler;  "  iris  brown."  Length 
of  wing,  70  mm. ;  tail,  65  mm. ;  exposed  culmen,  12  mm. ;  height  of 
bill  at  base,  5.5  mm.;  tarsus,  23.5  mm.,  middle  toe,  13  mm. 

Only  a  single  specimen,  the  female  above  described,  was  obtained 
by  Mr.  Foster,  but  this  apparently  differs  so  greatly  and  in  so  many 
respects  from  the  same  sex  of  all  allied  species  that  it  seems  undoubt- 
edly to  represent  a  form  hitherto  undescribed.  It  seems  to  be  nearest 
ThjamnophiluH  a^rulescens  in  size  and  proportions,  and  in  these  respects 
scarcely  exhibits  material  difference,  though  in  color  it  is  of  quite  other 
appearance,  as  above  set  forth.  The  only  other  species  with  which  it 
seems  to  have  at  all  close  affinity  is  ThammtphUuH  a^perslventer 
d'Orbign}^  and  Lafresnaye,*  from  Yungas,  Bolivia,  but  judging  from 
the  various  descriptions  of  this  latter,  the  female  of  ThamnophUus 
ochrus  is  very  much  paler  below,  having  a  broad  buffy  white  area  on 

*  Synopsis  Avium,  I,  1837,  p.  10;  d'  Orbigny,  Voyage  Amer.  M6rid.,  IV,  Ois., 
1835-44,  p.  171,  pi.  IV,  figs.  1  and  2. 
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the  lower  breast  and  in  the  center  of  the  abdomen,  sharply  contrasted 
to  the  ochraceous  of  sides  and  flanks;  also  the  bill  of  ochrm  is  of 
smaller  size. 

There  are  apparently  no  synonyms  that  apply  to  this  new  species, 
for  ThamnophlUi^ pihattui  Swainson*  is  clearly'  not  the  same,  if  indeed 
at  all  with  certainty  identifiable;  and  Thmmwphilus  ventralis  Sclater* 
is  undoubtedly  the  Thamnophihis  cairulesceTis  of  Vieillot.  Further- 
more the  Thatnnophilus  auraius  of  Vieillot'  does  not  correspond  with 
the  bird  sent  by  Mr.  Foster,  and  quite  surely  is  the  feuiale  of 
T,  cseruleacens. 

THAMNOPHILUS  RADIATUS  Vieillot. 

Thamnophilus  radialus  Vieillot,  Nouv.  Diet,  d*  Hist.  Nat.,  Ill,  1816,  p.  315. 

The  single  adult  female  is  apparently  typical  of  this  species.  "Iris 
buff.'' 

HYPOEDALEUS  GUTTATUS  (Vieillot). 

ThamnophUm  guUaius  Vieillot,  Nouv.  Diet.  d'Hist.  Nat.,  Ill,  1816,  p.  315. 
Hypoedalem  guUatus  Cabanis  and  Heine,  Mus.  Hein.,  II,  1859,  p.  18. 

One  adult  male,  seemingly  indistinguishable  from  a  specimen  taken 
in  Rio  Giunde  do  Sul,  Brazil.     ''Iris  brown." 

This  species  differs  so  greatly  in  the  shape  of  the  bill  and  length  of 
tail  from  the  typical  forms  of  Thamnophilus  that  there  seems  to  be 
excellent  reason  for  the  generic  separation  proposed  by  Cabanis  and 
Heine,*  and  here  adopted. 

Family  DENDROCOLAPTlDiE. 

PICOLAPTES  TENUIROSTRIS  APOTHETUS  Oberholscr. 

Picolaptes  tenuiroslris  apolheius  Oberholser,  Proe.  Biol.  Soc.  Washington,  XIV, 
1901,  p.  188. 

Char's,  siibsp. — Similar  to  Picolaptes  temrnvstrin  temtirostris^  but 
very  much  smaller,  and  with  the  pale  shaft  streaks  of  the  back  decidedly 
more  narrow.  •• 

Desmptioii. — Type,  adult  male.  No.  173385,  U.S.N.M.;  Sapucay, 
Pai-aguay,  June  16,  1900;  William  T.  Foster.  Upper  parts  olive 
brown,  the  back  more  reddish,  the  rump  and  upper  tail-coverts  chest- 
nut; head  thickl}^  spotted  with  ochraceous,  which  markings  become 
broad  shaft-streaks  on  the  cervix  and  dwindle  to  narrow  shaft  lines 
on  the  intei*scapulum;  tail  chestnut;  wings  fuscous,  when  closed  the 
exposed  surface  reddish  olive  brown,  excepting  the  innermost  sec- 
ondaries which  are  entirely  dark  chestnut,  and  the  inner  margins 

*  Zoological  Journal,  II,  1825,  p.  91. 

«Edinb.  New.  Philos.  Journ,,  New  Ser.,  I,  1855,  p.  244. 

»NoUv.  Diet,  d'  Hist.  Nat.,  Ill,  1816,  p.  312. 

♦Mus.  Hein.,  II,  1859,  p.  18.  ^  ^ 
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of  the  basal  portions  of  the  quills,  which  are  fulvous;  lores,  cheeks, 
and  superciliary  stripe  pale  buff,  the  first  mixed,  the  rest  finely  squa- 
mate  with  olive  brown;  auriculars  ochraceous  buff,  on  lower  half 
mixed  with  olive  brown,  on  upper  portion  dark  brown  mixed  with 
buffy;  sides  of  neck  ochi'aceous,  with  squamate  markings  of  dark  olive 
brown;  chin  and  throat  deep  buff,  unmarked;  rest  of  inferior  surface 
dull  grayish  olive  brown,  much  paler  than  the  upper  parts,  and  broadly 
streaked,  particularly  on  median  portion,  with  dull  ochraceous  buff, 
the  crissum  rather  more  rufescent;  lining  of  wing  ochmceous  buff. 
''Iris  brown." 

The  difference  in  size  exhibited  by  the  single  specimen  above 
described  is  so  great  that  it  seems  not  to  be  attributable  to  sex  or  age, 
but  to  indicate  a  geographical  race  worthy  of  recognition.  The  char- 
acter of  the  dorsal  markings  is  constant  in  the  six  Brazilian  specimens 
examined.  Both  of  the  synonyms  of  Pix^olaptes  tenuirostrh — Dendro- 
copiis  fitsews  Vieillot,^  and  Pkolaptes  guttata  Lesson,'  refer  without 
doubt  to  the  bird  from  Brazil,  so  that  the  Paraguay  form  is  without 
a  name. 

The  size  of  both  tenidrostris  and  apothetvs  is  shown  in  the  following 
table  of  millimeter  measurements: 


11  I 

Name.  Sex.  I.*ocality.  Wing. 


Picolaptes  tenuiroetris  ienuiroMri*. 

Do. 

Do 

Average  . 


Male Brazil 79 

Male? ! do. 88 

Male? j  Bahia,  Brazil 84 


Ta.il      B,xuix&i    Tarsus 

**"•  t  culmen.    ^*»"8- 


83.7  I     69.7 
Picolaptes tenuiroitrii apolhettis ,  Male Sapiicay, Paraguay.)    74      i    65 


23  20 


19 
18 
19 

18 


Family  FURNARIIDiE. 

SITTASOMUS  ERITHACUS  (Lichtenstein). 

Dendrocolaptes  eritfmcus  Lichtenstein,  Abhandl.  Akad.  Berl.,  1820,  p.  259,  pi.  i. 
Sittasamus  eryihacus  Bonaparte,  Consp.  Avium,  I,  1850,  p.  209. 

The  single  example  differs  from  one  taken  at  Bahia,  Brazil,  in  its 
deeper,  more  yellowish  olive  color  both  above  and  below.  '^Iris 
brown." 

XENICOPSIS  ACRITUS  (Obcrholser). 

AnabazenopH  acrilus  Oberhouser,  Proc.  Biol.  Soc.  Washington,  XIV,  1901,  p.  187. 
Xenicopm  acrittut  OBERnoLRKRf  Proc.  U.  S.  Nat.  Mus.,  XXV,  1902,  p.  61. 

Chars,  sp, — Similar  to  "Xenicaj)sis  oleagineits  (Sclater),  but  decidedly 
darker,  particularly  below,  the  color  throughout  greenish  olive  instead 
of  olive  brown,  the  superciliary  stripe  deeper  ochraceous,  the  throat 
more  yellowish,  the  light  areas  of  the  lower  surface  more  greenish. 

•Nouv.  Diet.  d'Hist.  Nat,  XXVI,  1818,  p.  117. 
'Cent.  Zool.,  1830,  p.  93,  pi.  xxxii. 

Digitized  by  VjOOQ IC 


Ko.  1281.        BIRDS  COLLECTED  IN  PARAOUA  Y—OBERHOLSEtt.  133^ 


DeHcriptimu — Type,  adult  male,  No.  173384,  U.S.N.M. ;  Sapucay, 
Paraguay,  June  14,  1900;  William  T.  Foster.  Upper  surface  almost 
uniform  dull,  dark  olive  ^reen,  many  of  the  feathers  with  very  narrow 
dusk}'  margins  producing  a  slight  squamate  effect;  tail  bright  chestnut, 
unmarked;  wings  dark  brown,  the  innermost  secondaries,  outer  vanes 
of  primaries  and  exposed  surface  of  all  the  superior  wing-coverts 
rufescent  olive  brown,  the  inner  margins  of  all  the  quills  deep 
ochraceous;  lores  and  superciliary  stripe  rich  ochraceous,  the  foi-mer 
mixed  with  olive,  the  latter  somewhat  paler  posteriorly;  sides  of  head 
and  neck  dull  olive  green,  much  streaked  with  yellowish  and  buffy 
white;  chin  and  upper  throat  pale  naples  yellow,  the  feathers  with 
small  terminal  spots  of  olive;  rest  of  lower  surface  dull  olive  green, 
streaked  with  yellowish  white,  greenish  white,  and  pale  ochraceous, 
most  broadly  along  the  median  line,  most  narrowly  on  flanks  and  sides 
where  restricted  to  fine  shaft  lines,  all  this  streaking  distinct,  as  in 
Keiiicopsis  oleaginem;  crissum  with  a  rufous  tinge;  lining  of  wing 
dark  ochraceous.  ''  Iris  brown."  Length  of  wing,  75  mm. ;  tail,  76  mm. ; 
exposed  culmen,  16  mm.;  tarsus,  23  mm.;  middle  toe,  17  mm. 

This  new  species,  of  which  but  a  single  specimen  is  in  the  collection, 
is  apparently  most  closely  allied  to  Xtmlcopsh  oleaglnexiH  (Sclater),* 
but  compared  with  some  of  the  original  specimens  of  that  species  it 
differs  as  above  stated.  With  X,  rufosupeTcilmtuH  (Laf resnaye)  *  it 
can  scarcely  be  confused,  being  so  very  different  in  its  dull  olive  green 
instead  of  rufescent  olive  brown,  >)oth  above  and  below,  and  in  the 
very  much  more  sharply  defined  markings  of  the  ventml  surface. 
Reichenbach's  Clchlocolaptes  ochrohlephanis^  and  his  Clchhcolaptes 
adspersus^  belong  undoubtedU'  under  Xeyiicopsls  r\ifoHuptrciliatiii<^  so 
that  the  present  bird  appears  never  to  have  been  described. 

The  type  of  the  genus  Anahazeyiopn  is  clearly  SHta  fttsca  Vieillot 
{=Anahatoide8  fuscus  Auct.)  for  which  this  name  should  be  used, 
leaving,  as  Dr.  Sharpe  has  indicated,**  Xmicopsis  Cabanis  and  Heine 
for  the  group  commonly  known  as  Anabazefnopn, 

PHILYDOR   RUFUS  (ViciUot). 

/)endrocopi«  ru/W  Vieillot,  Nouv.  Diet.  d'Hist.  Nat,  XXVI,  1818,  p.  119. 
Plii/ydor  rti/iMr  Cabanis  and  Heine,  Mus.  Hein.,  II,  1859,  p.  29. 

One  specimen,  apparently  identical  with  a  Bmzilian  example.  "  Iris 
brown." 


»Proc.  Zool.  Soc.  Lond.,  1883,  p.  664. 

»Mag.  de  Zool.,  1832,  Ois.,  pi.  vii. 

*Handbuch  derSpec.  Orn.,  ia51,  p.  174,  pi.  nxxvii,  fig.  3638. 

*Idem,  p.  174. 

*Hand-List  Gen.  and  Spec.  Binls,  III,  1901,  p.  70. 
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ANUMBIUS  ANNUMBI  (Vieillot). 

Funiarinii  annumfn  Vieillot,  Nouv.  Diet.  d4Iist.  Nat.,  XII,  1817,  p.  117. 
Anthus  acuiicaudMuH  Lesson^  Traitt*  crOm.,  1831,  p.  424. 

The  one  adult  male  in  the  collection  seems  to  he  just  like  .speci- 
mens from  Buenos  Ayres.     "Iris  brown.'" 

This  well-known  .species,  the  AniDnhius  acutl^audaUis  of  authoi^s, 
should  be  called  AnumhiUH  anniunhi^  as  above  given,  since  this  name 
is  by  several  3'^ears  the  older,  as  well  as  of  undoubted  application. 

SYNALLAXIS  SPIXI  Sclater. 

Synallaxis  spixi  Sclater,  Prcx*..  Zool.  Soc.  Lond.,  1856,  p.  98. 

The  single  example,  an  adult  male,  is  apparently  indistinguishable 
from  the  birds  of  Brazil  which  represent  the  typical  form  of  the 
species.     ''Iris  brown." 

SYNALLAXIS  RUFICAPILLA  Vieillot. 

Sijnallaxis  nifimpUJn  Vieillot,  Nouv.  Diet.  d'Hist.  Nat.,  XXXII,  1819,  p.  310. 

One  specimen,  an  adult  female.     "  Iris  brown." 

LOCHMIAS  NEMATURA  (Lichtenstein). 

Myioihera  nematura  Lichtenstein,  Verz.  Doiibl.,  1823,  p.  43. 
Lochmias  nematura  Bonaparte,  Consp.  Avium,  I,  1850,  p.  210. 

The  single  si)ecimen  is  mther  darker,  duller,  and  less  rufescent  above 
than  one  from  Brazil,  but  otherwise  does  not  differ.  "Iris  brown.'' 
There  is  a  good  deal  of  variation  in  color  among  examples  of  this 
species,  l)ut  it  seems  to  be  entirely  individual,  not  geographical. 

FURNARIUS  RUFUS  (Gmelin). 

Sferopn  rufua  Gmki AS,  Syst.  Nat.,  I,  1788,  p.  4(>5. 

Fiininrins  rtifuH  d'Orbignv,  Voyage  Am<^r.  Merid.,  Oia.,  1835-44,  p.  250. 

One  specimen;  appreciably  darker  on  the  breast  and  upper  part^ 
than  examples  from  Buenos  Ayres;  but  whether  or  not  this  difference 
is  geographical  is  inconclusively  shown  by  the  material  at  hand.  *'  Iris 
brown." 

Family  COTINGID.E. 

PACHYRHAMPHUS  VIRIDIS  (Vieillot). 

Tihfr^i  rlridis  Vikili.ot,  Nouv.  Diet,  d'llist.  Nat.,  111.  ISlfi,  p.  348. 
Pachf/rhamphna  riridi^  Sclater,  Prtx*.  Zool.  »^oc.  Ix)inl.,  1857,  p.  75. 

A  single  adult  male  is  in  the  collection.     "Iris  brown.'' 
The  basis  of  Vieillot's  Tittjnt   rt'r/dis  was  Azara's  Paiuguay  bird, 
the  present  example  coming  thus  from  the  type  locality.     The  bird 
of  eastern  Brazil,  however,  is  much  smaller  and  slightly  paler,  being 
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apparently  separable  as  a  geographical  race.  Five  males  from  Bahia, 
Brazil,  average  in  measurement  of  wing,  72  mm.,  of  tail,  56  mm.; 
while  the  present  Paraguay  example  has  a  wing  of  78  mm.,  and  a  tail 
of  62  mm.  The  earliest  name  available  for  the  Brazilian  race  is 
eivv^^rli  Swainson;'  and  the  proper  combination  is  Pachyrhjamphm 
mridis  cv/vierii. 

Family  PIPRID^. 

SCOTOTHORUS  UNICOLOR   (Bonaparte). 

Heteropelma  unirolor  Bonaparte,  Consp.  Av.  Volucr.  Anisod.,  1854,  p.  4. 
Scotothorus  unicolor  OBERHouiER,  Proc.  Acad.  Nat.  Sci.  Phila.,  1899,  p.  209. 
Heteropelma  virescena  Auct. 

One  example,  apparently  typical.     "Iris  brown." 

CHIROXIPHIA  CAUDATA   (Shaw). 

Pipra  caxidaia  Shaw,  Nat.  Miscell.,  V,  1794,  pi.  cliii. 

Chiroxiphia  caudata  Cabanis,  Wiegmann's  Archiv  f.  Naturg.,  1847,  I,  p.  235. 

Three  specimens.  *'Iris  brown."  One  of  these  is  an  immature 
male,  and  differs  from  the  adult  female  as  follows:  Whole  crown  scar- 
let; throat,  sides  of  head  and  neck  mixed  with  blackish;  under  surface 
tinged  with  bluish. 

Family  TYRANNID^. 

MYIARCHUS  FEROX  (Gmclin). 

Mmcicapa  ferox  GvLEUSy  Syst.  Nat.,  I,  1788,  p.  934. 

Myiarchua  ferox  Cabanis,  Wi^mann's  Archiv  f.  Naturg.  (Omith.  Notiz.),  I, 
1847,  p.  248. 

One  specimen,  closely  resembling  birds  from  Guiana,  differing  only 
in  the  more  rufescent  tinge  to  the  upper  tail-coverts,  and  in  the  darker, 
more  reddish  edgings  to  the  wing-coverts.     '^Iris  brown." 

Judging  from  specimens  in  the  United  States  National  Museum 
collection,  Myiarchus  ferox  is  entirely  distinct  from  Mylarchtis  pel- 
zelni  Berlepsch.'  The  latter  is  lighter  ashy  on  the  breast,  much 
paler,  more  grayish  above,  and  has  a  decidedly  paler  bill. 

BLACICUS  PILEATUS  (Ridgway). 

Conlopus pileaius  Riikjway,  Proc.  U.  8.  Nat.  Mus.,  VIII,  1885,  p.  21. 
Blacicus  pUeatus  Oberholsbr,  Auk,  XVI,  1899,  p.  337. 

A  single  adult  male  of  this  very  distinct  species  is  of  particular 
interest,  since  it  reveals  for  the  first  time  the  region  in  which  the  bird 
may  be  found.  The  species  was  originally  described  from  a  single 
specimen  without  indicated  locality,  which  Mr.  Ridgway  discovered 
among  the  collections  of  the  American  Museum  of  Natural  History  in 


^Psaris  cuvierii,  Zool.  Illust,  I,  1820-21,  pi.  xxxii. 
*Ibis,  1883,  p.  139. 
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New  York  City,  and  which  until  now  has  remained  unique.  The  pres- 
ent example  has  been  carefully  compared  with  the  type,  and  there  is 
nb  doubt  of  their  identity;  though  the  former  is  somewhat  more  ochra- 
ceous  on  the  central  portion  of  the  abdomen,  as  well  as  darker,  slightly 
more  greenish  olive  throughout,  this  difference,  of  course,  to  be 
expected,  for  the  type  was  for  a  long  time  mounted,  and  through 
exposure  to  light  has  become  somewhat  faded.  Our  specimen  meas- 
ures: wing,  76  mm.;  tail,  G5  mm.;  exposed  culmen,  11  mm.;  tar- 
sus, 13.5  mm.;  middle  toe,  8  mm.     '*'Iris  brown." 

SIRYSTES  SIBILATOR  (VieiUot). 

Mjiscicapa  sibilator  Vieillot,  Nouv.  Diet.  d'Hist.  Nat,  XXI,  1818,  p.  457. 
Sirystes  sibilator  Cabas m  &nd  Heine,  Mus.  Hein.,  II,  1859,  p.  75. 

One  female.  "Iris  brown."  The  edgings  of  the  wing-coverts  in 
this  example  are  entirely  ochraceous,  apparently  a  lingering  mark  of 
immaturity.  The  longer  lower  tail -coverts  are  pale  ochraceous,  and 
the  black  upper  tail-coverts  are  narrowl}^  margined  with  chestnut. 

RHYNCHOCYCLUS  SULPHURESCENS  (Spix). 

Platyrhynchus suiphurescem  Spix,  Av.  Spec.  Nov.  Bras.,  II,  1825,  p.  10,  pi.  xii,  fig.  1. 
Rhynchocyclus  mlphxireHcaia  Cabanis  and  Heine,  Mus.  Hein.,  II,  1859,  p.  56. 

One  adult  female,  July  21,  1900.  '^  Iris  light  brown." 
This  species  is  quite  certainly  divisible  into  several  geographical 
races,  but  sufficient  material  is  not  at  present  accessible  to  render 
advisable  any  such  attempt.  Birds  from  Matto  Grosso,  Brazil,  are 
identical  with  the  one  here  chronicled  from  Paraguay,  and  those  from 
Trinidad  are  not  appreciably  different. 

SUIRIRI  SUIRIRI  (VieiUot). 

Mmcicapa  miriri  Vieillot,  Nouv.  Diet.  d'Hist.  Nat.,  XXI,  1818,  p.  487. 
Suiriri  stdriri  d'Orbigny,  Voyage  Ani^r.  M6rid.,  Ois.,  1835-44,  p.  336. 

One  adult  female.  ''Iris  brown."  This  is  a  typical  specimen,  as 
Vieillot's  name  was  based  on  the  "Suiriri  ordinario"  of  Azara.  The 
bird  described  by  Gould  as  PachyratnphuH  alheKcen^^^  from  Buenos 
Ayres,  good  specimens  of  which  are  in  the  United  States  National 
Museum,  represents  a  recognizable  subspecies  which  should  be  known 
as  Suiriri  Hviriri  (dbescens.  It  differs  from  the  true  »uiriri  in  being 
rather  more  grayish  on  the  upper  surface,  but  principally  in  having 
the  wing-bars  and  outer  margins  of  the  secondaries  almost  pure  white 
instead  of  dull  olive  gray. 

The  proper  generic  name  for  this  group  is  Suiriri  d'Orbigny,*  as  it 
seems  to  be  entireh^  pertinent,  and  of  very  much  earlier  date  than 
Empidagra  Cabanis  and  Heine.^ 


*  Zool.  Voyage  Beagle,  III,  1841,  p.  50,  pi.  xiv. 
n'oyage  Ain^^r.  M<^Tid.,  Oi?.,  18.^5-44,  p.  :i36. 
3Mu8.  Hein.,  II,  1851),  p.  59. 
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MYIOPAQIS  CANICEPS  (Swainson). 

Tyrannula  caniceps  Swainson,  Birds  Brazil,  1835  (?),  pi.  xlix. 
Mtpapagis  caniceps  Sharpe,  Hand-List  Gen.  Spec.  Birds,  III,  1901,  p.  117. 

A  fine  adult  male  of  this  very  rare  and  very  distinct  species  is  in  the 
collection.  It  differs  in  some  respects  from  typical  members  of  the 
genus  Myiopagis  in  its  more  slender  bill  and  greater  relative  length  of 
the  two  outer  primaries,  but  is  undoubtedly  much  more  satisfactorily 
placed  here  than  in  Elsenia,  This  specimen  may  be  described  as 
follows: 

Crown  plumbeous,  with  slaty  shaft  streaks  and  washed  with  olive 
green;  the  basal  portion  of  the  crest  feathers  white,  mixed  with  pale 
sulphur  yellow,  forming  a  lengthened,  almost  concealed  vertical  spot; 
remainder  of  upper  surface  rather  paler  than  the  crown,  olive  green, 
brightest  and  clearest  on  rump,  increasingly  mingled  with  plumbeous 
anteriorly  until  completely  merging  into  the  color  of  the  pileum;  tail 
fuscous,  bordered  with  olive  green;  wings  sepia  brown,  the  lesser 
coverts  and  outer  margins  of  primaries  olive  green,  the  outer  edges  of 
secondaries,  with  tips  of  greater  and  lesser  wing-coverts  pale  sulphur 
yellow;  the  sides  of  head  and  neck  plumbeous,  mixed  with  greenish  on 
the  latter,  the  aunculars  with  whitish  shaft  streaks,  the  eye  ring  and 
suborbital  region  mixed  with  grayish  white;  lower  surface  dull  white, 
the  breast  and  sides  of  throat  shaded  with  plumbeous,  the  sides,  flanks 
and  crissum  tinged  with  sulphur  yellow,  this  on  the  sides  slightly 
mingled  with  greenish;  lining  of  wing  pale  sulphur  yellow;  inner  mar- 
gins of  wing-quills  butfy  white.  ''Iris  buff."  Length  of  wing,  59  mm. ; 
tail,  54  mm.;  exposed  culmen,  9.5  mm.;  tarsus,  18  mm.;  middle  toe, 
11.5  mm. 

EL^NIA  PAGAN  A  PAGANA  (Lichtenstein). 

Mtisdcapa  pagana  Lichtenstein,  Verz.  Doubl.,  1823,  p.  54. 
Elfieneapagana  Cabanis,  in  Schomburgk's  Reis.  Guian.,  Ill,  1848,  p.  701. 

One  female.     ^^Iris  brown." 

PHYLLOMYIAS  SALVADORII  (Dubois). 

PhyUomyias  berlepschi  Salvadori,  Boll.  Mus.  Torino,  XII,  1897,  No.  292,  p.  13 

(not  Sclatter). 
PhyUomyias  brevirostris  var.  salvadorii  Dubois,  Synop.  Avium,  Pt.  4,  1900,  p.  238. 

A  single  adult  specimen  belongs  undoubtedly  to  this  newly  described 
species.  It  measures  as  follows:  Wing,  62.5  mm.;  tail,  60  mm.; 
exposed  culmen,  8  mm.;  tarsus,  18  mm.;  middle  toe,  10.5  mm. 
"Iris  brown.'" 
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LEPTOPOGON  AMAUROCEPHALUS  ICASTUS  Oberholser. 

Leptopogon  amaurocephalus  icoMus  Oberholser,  Proc.   Biol.   Soc.  Washington, 
XIV,  1901,  p.  187. 

Chars,  .mbfij), — Similar  to  Leptopogon  amaurocephalu^  tristw^  but 
larger,  crown  more  brownish,  the  anterior  lower  surface  less  purely 
yellow,  and  the  wing-bands  pale  ochi-aeeous  instead  of  pure  yellow. 

DeMorlption. — ^Type,  adult  male.  No.  173405,  U.S.N.M.;  Sapucay, 
Paraguay,  July  23,  1900;  William  T.  Foster.  Crown  and  occiput 
olive  brown,  but  little  darker  than  the  pure  olive  green  of  the  remainder 
of  the  upper  surface,  and  into  which  it  almost  insensibly  passes  on  the 
nape;  upper  tail-coverts  slightly  more  brownish  than  the  back;  tail 
fuscous,  edged  with  olive  green;  wings  sepia  brown,  the  remiges  mar- 
gined externally  with  olive  green,  internally  with  buff,  the  lesser 
coverts  olive  green,  the  others  edged  with  the  same,  the  median  and 
greater  series  with  broad  tips  of  pale  ochrac*eous,  forming  two  well- 
defined  wing-bands;  lores  and  orbital  region  brownish  white,  mixed 
with  olive  brown;  cheeks  mingled  greenish,  brownish,  and  whitish; 
auriculars  anteriorly  brownish  white,  posteriorly  deep  olive  brown, 
this  forming  a  conspicuous  patch;  sides  of  neck  grayish  olive  green; 
chin  and  upper  throat  grayish  white,  washed  with  olive  yellow;  rest 
of  ventral  surface  sulphur  yellow,  much  shaded  with  olive  green  on 
jugulum,  breast,  and  sides;  lining  of  wing  sulphur  yellow,  the  bend  of 
wing  tinged  with  ochraceous;  bill  brownish  black,  the  basal  half  of 
mandible  dull  white.  ''Iris  brown."  Length  of  wing,  69  mm.;  tail, 
63mm.;  exposed  culmen,  11  mm.;  tarsus,  16  mm.;  middle  toe,  9  mm. 

This  apparently  new  form  is  perhaps  nearest  Leptopogfm  amauro- 
cephalus  anxauroceplvalxiH^  from  which,  however,  it  differs  in  its  some- 
what larger  size,  less  ochraceous  wing-bands,  and  paler,  much  less 
brownish,  less  well-defined  cap. 

Dr.  Allen*  is  seemingly  quite  right  in  asserting  the  close  relation- 
ship of  Leptopogon  amaurocephalxm^  L.  a,  pHeatim^  and  Z.  a,  trhtu^ 
and  considering  them  simply  as  geographical  forms  of  one  wide- 
ranging  species.  Leptopogon  a,  pileatm  may  easily  be  distinguished 
from  true  amaurocephalus  by  its  darker,  more  ochraceous  lower  surface, 
more  yellowish  green  upper  parts,  and  warmer  brown  pileum. 

ORCHILUS  AURICULARIS  (Vieillot). 

Platyrhynchos  auricidaris  Vieillot,  Nouv.  Diet  d'llist.  Nat.,  XXVII,  1818,  p.  16. 
Ordiilus  aurxcnlaris  Oabanis  and  Heine,  Mus.  Hein.,  II,  1859,  p.  51. 

A  single  example  is  like  one  from  Brazil,  except  for  rather  darker, 
richer  colors  above  as  weii  as  on  sides  of  head  and  neck.  The  latter, 
however,  may  possibly  be  a  female.     ''Iris  brown.'' 

»Bull.  Amer.  Mus.  Nat.  Hist.,  IV,  1892,  p.  334. 
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EUSCARTHMUS   MARGARITACEIVENTER    (D'Orbigny  and  Lafresnaye). 

Todirogtrum  margariUiceiventer  D'Orbiony  and   Lafresnaye,  Synop.  Avium,  I, 

1837,  p.  46. 
EtiscarthjfiM  margaritacekentri»  Sclater  and  Salvin,  Proc.  Z<m>1.  Soc.  Lond.,  1879, 

p.  612. 

One  specimen  in  perfect  plumage.     "Iri.s  buff." 

There  are  possibly  two  spe<nes  at  present  united  l)y  authors  under 
Ji.  m/trgaritacei/venter.  The  above  example  agrees  with  the  original 
description  of  maTgaritacelventev  in  being  distinctly,  even  conspicu- 
ousl3%  streaked  on  chin,  throat,  and  breast.  Dr.  Sclater,  however, 
descriV>es  this  species  as  being  without  streaking  on  the  lower  surface,* 
though  he  fails  to  note  that  this  is  not  in  correspondence  with  the 
original  description.  If  the  birds  prove  really  to  be  representatives 
of  two  forms,  the  name  for  the  nonstreaked  species  is  probably 
Euacarthmm  wnehereH  Sclater  and  Salvin,^  the  diagnosis  of  which 
seems  to  indicate  such  a  difference  from  true  E,  margaritneelveider. 

MACHETORNIS  RIXOSUS  (VieUlot). 

Tyrannuii  rixosus  Vieillot,  Nouv.  Diet.  d'Hiat.  Nat.,  XXXV,  1819,  p.  85. 
Machetomis  rixoftus  BrRMEigrrER,  Syst.  Ueber.  VDg.  Bras.,  II,  1856,  p.  514. 

A  single  female,  apparently  identical  with  birds  from  Brazil  and 
Buenos  Ay  res.     ' '  Iris  brown. " 

COPURUS  COLONUS  (Vieillot). 

Mtuficapa  roUmm  Vieillot,  Nouv.  Diet.  d'Hist.  Nat,  XXI,  1818,  p.  448. 
Copttrwi  colonus  Cabanis  and  Heine,  Mu8.  Ilein.,  II,  1859,  p.  41. 

One  adult  male.  ''Iris  brown."  The  head  is  rather  more  grayish 
than  in  the  adult  specimens  available  for  comparison,  but  whether  this 
is  due  to  age  or  to  geographic4il  variation  is  not  evident  from  our 
material. 

LICHENOPS  PERSPICILLATA  (Gmelin). 

Motacilla  perspieillaia  Gmelin,  Syst.  Nat.,  I,  1788,  p.  969. 

Lichenops  perspiciUatus  Gould,  Zool.  Voy.  Beaf^le,  III,  1841,  p.  51,  pi.  ix. 

Two  specimens.  ^'Iris  buff  [young  male];  iris  yellow  [adult  male]." 
This  immature  male  is  quite  similar  to  the  adult  female,  but  is  darker 
and  is  more  broadly  streaked  on  the  upper  parts,  breast,  and  lower 
tail-coverts. 

KNIPOLEGUS  CYANIROSTRIS  (Vieillot). 

Mtuicicnpa  cya-^irogtris  Vieillot,  Nouv.  Diet.  d^IIist.  Nat.,  XXI,  1818,  p.  447. 
Cnipoliffus  cyanirostris  Bonaparte,  Conep.  Avium,  I,  1850,  p.  195. 

Two  specimens,  apparently  typical.  ''Iris  red  [adult  male];  iris 
brown  [adult  female]." 

^Cat.  Birds  Brit.  Mus.,  XIV,  1888,  pp.  78,  80. 
'  Nomenclator  Avium  Neotrop.,  1873,  p.  158. 
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Family  TROGLODYTID^]. 

TROGLODYTES  MUSCULUS  Naumann. 

Troglodytes  imutnUns  ^AVMAVSy  Vog.  Deuteehl.,  Ill,  1823,  p.  724,  table  (Lichten- 
stein  manusoript) . 

One  specimen.  *^  Iris  brown."  This  bird  belongs  apparently  to  the 
dark  race  from  southern  Brazil,  to  which  the  name  inmculua  is  appli- 
cable. It  is  identical  with  another  specimen  from  the  Parana  River, 
and  much  darker,  more  rufescent  both  above  and  below  than  the  birds 
from  Buenos  Ayres. 

Family  VIREONID.E. 

CYCLARHIS  VIRIDIS  (VieUlot). 

Saltator  i^mfw  Vieillot,  Encyc.  M^th.,  II,  1823,  p.  793. 

CSjchrlm  mridin  Bitrmkister,  Syst.  Ueber.  Thiere  Bras.,  Ill,  1856,  p.  107. 

One  adult  male.     "  Iris  orange.'' 

CYCLARHIS  OCHROCEPHALA  Tschudi. 
Oyclarhis  ochroeej)hala  Thchitdi,  Wiegmann's  Archiv  f.  Naturg.,  I,  1845,  p.  362. 
One  specimen,  an  adult  female.     ''Iris  browny  red." 

Family  CORVIDiE. 

CYANOCORAX  HECKELII  Pelzeln. 

Cyanocnrax  heckeln  Pelzeln,  Sitz.  k.  Aka<l.  Wise.  Wien,  XX,  1856,  p.  163. 

A  single  unsexed,  undated  specimen  of  this  rare  and  very  handsome 
jay  is  in  the  collection.  It  is  in  excellent  plumage  and  apparently 
entirely  typical.  Wing,  183  mm.;  tail,  159  mm.;  exposed  culmen, 
28.5  mm.;  tarsus,  46  mm. 

Family  CCEREBID^. 

DACNIS  CAYANA  (Linnaeus). 

Motaeiila  myana  Linnaeus,  Syst.  Nat,  12th  etl.,  I,  1766,  p.  336. 
Dacnis  cayaiia  Strickland,  Contr.  Orn.,  1851,  p.  15. 

Two  specimens,  both  of  which  seem  to  be  rather  darker  and  duller 
above  than  ordinary  examples.  '^Iris  light  brown  [male];"  "iris 
brown  [female]." 

ATELBODACNIS  SPECIOSA  (Maximilian.) 

f^ltia  speciom  Maximilian,  Beitr.  Naturg.  Bras.,  Ill,  18130,  p.  708. 

Two  specimens.  "Iris  brown  [male];"  "iris  light  brown  [female]." 
The  male  is  not  quite  adult,  having  still  a  wash  of  yellowish  olive  on 
the  upper  parts,  most  of  the  wing-quilLs  with  yellowish  green  outer 
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mar^ns,  and  many  pale  buffy  feathers  on  the  under  surface,  where  they 
contrast  plainly  with  the  incoming  feathers  of  the  pale  gray  perfect 
plumage. 

Mr.  Ridgway  has  directed  our  attention  to  the  structui-al  differences 
obtaining  between  the  so-called  ^^7>a^7i/^"  HpeciomsLnd  Dacnl^  cayana— 
differences  that  obviously  necessitate  generic  separation,  the  name^/^- 
leodacnh  Cassin  *  being  applicable  to  the  former.  The  other  species 
of  this  group  are: 

Ateleodacnw  leiicogenys  (Lafresnaye)  (type  of  genus). 

Atdeodacnis  analis  (d'Orbigny  and  Lafresnaye). 

Atdeodacnis plurnhea  (Latham). 

(?)  Atdeodacnis  salTnoni  (Sclater). 

Family  MNIOTILTID^. 

BASILEUTERUS  AURICAPILLUS  (Swainson). 

Setophaga  nuricapiUa  Swainson,  Anim.  in  Menag.,  1837,  p.  293. 
Basileuterus  aurieapiUus  Sharpe,  Cat  Birds  Brit  Mus.,  X,  1885,  p.  393. 

One  specimen.  '^Iris  brown."  The  birds  from  northern  South 
America  are  rather  darker  and  decidedly  more  brownish  above  than 
those  from  Brazil  and  Paraguay,  and  are  worthy  of  subspecific 
recognition. 

This  species  is  usually  called  Basifeuterus  vermivffrtis,  but  this  name* 
refers  primarily  to  Sylvia  venniwra  Latham,'  which  is  IMmithervs 
vermivorus  (Gmelin);  and  the  designation  above  given  is  therefore  the 
proper  one. 

BASILEUTERUS  LBUCOBLEPHARUS  CALOS  Oberholser. 

BagUeiUerus  lucoblepharvs  calus  Oberholhbr,  Proc.  Biol.  Soc.  Washington,  XIV, 
1901,  p.  188. 

Chars,  mthnp. — Similar  to  Basil^derus  l^iicohlephartis  l^iwMeptuiT^us^ 
but  slate  color  of  head  and  neck;darker,  less  brownish;  olive  green  of 
back  and  rump  less  yellowish;  breast  much  more  heavily  shaded  with 
slate  gray;  sides  and  flanks  almost  pure  slate  gray,  instead  of  olive 
green  mixed  with  pale  brownish  gray;  crissum  yellowish  white  instead 
of  olive  yellow;  bill  darker  brown. 

Description. — Type,  adult  male,  No.  173448,  U.S.N.M.;  Sapucay, 
Paraguay,  July  1,  1900;  William  T.  Foster.  Pileum  and  nape  slate 
color;  a  sharply  defined  line  extending  backward  from  the  base  of 
bill  on  each  side  of  the  crown,  slate  black;  rest  of  upper  surface  plain 
olive  green;  tail  similar,  with  rather  lighter  edgings;  remiges  fuscous, 

'Proc.  Acad.  Nat  Sci.  Phila.,  1864,  p.  270. 

^Sylvia  vermivara  Vieillot,  Nouv.  Diet  d'Hist  Nat,  XI,  1817,  p.  278. 

•Index  Orn.,  II,  1790,  p.  544. 
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all  the  exposed  portions  of  the  wings  quite  similar  in  color  to  the  l)ack; 
supniloral  area  and  eye  ring  white;  lores  slate  color;  no  well-defined 
superciliary  stripe;  cheeks,  sides  of  throat  and  neck  slate  color,  all  but 
the  last  somewhat  mixed  with  whitish;  chin  and  center  of  throat  white, 
sharply  defined  laterally  and  against  the  slate  grt^y  of  the  breast;  center 
of  the  breast  heavily  mottled  with  slate  gray,  the  sides  of  the  same, 
together  with  sides  of  body  and  the  flanks,  deep  slate  gray,  the  latter 
very  slightly  mingled  with  olive  green;  median  portion  of  abdomen 
white;  under  tail-coverts  pale  3'^ellowish;  bend  of  wing  and  axillars 
lemon  yellow.  Bill  dark  brownish  slate;  feet  pale;  ''iris  brown." 
Length  of  wing,  65.6  mm.;  tail,  67nmi.;  exposed  culmen,  11  mm.; 
tarsus,  26  mm. ;  middle  toe,  14  mm. 

There  seems  to  be  little,  if  any,  difference  in  size  between  calus  and 
true  leucoblephaniH^  but  if  anything,  the  former  is  slightly  smaller. 
The  only  name  which  could  by  any  possibility  apply  to  this  new  form 
is  TrichoH  Hnp(^cillimiii  Swainson,*  and  this  appears  to  be  undoubtedly 
a  pure  synonyni  of  Ba»iUateni8  Uuc<>blepharus  linwohlepharus. 

GEOTHLYRIS  iEQUINOCTIALIS  VELATA  (VieUlot). 

Sylvia  velata  Vieillot,  Ois.  Am^r.  Sept.,  II,  1807,  p.  22,  pi.  lxxiv. 
Geothlypis  velata  Cabanis,  Mus.  Hein.,  I,  1850,  p.  16. 

One  specimen  in  perfect  plumage,  entirely  typical  of  this  foim. 
'^Iris  light  brown."  Some  specimens  from  western  Brazil  apparently 
indicate  intergradation  with  aurlcuUtrlH^  while  others  from  the  north- 
eastern part  of  this  country  approach  sequhwctkdh.  There  are  at 
least  four  good  subspecies  of  Geothlypis  ddipiinoctialk^  as  follows: 

Geotldypis  mjuhioctlcJls  sequinodialh  (Gmelin). — Northern  South 
America,  from  Trinidad  and  Guiana  to  Colombia,  and  probably  north- 
eastern Peru. 

Geothlypm  equinoctial  is  veluto  (Vieillot). — Eastern  and  southern 
Brazil  to  northern  Argentine  Republic,  southeastern  Peru,  and  pos- 
sibly Chile. 

GeothlypiH  seqviywetiali^  auriculuri^  (Salvin). — Western  Peru. 

Geothlypis  sequinocti^lis  chirujuensis  (Salvin). — Veragua,  U.  S. 
Colombia. 

Although  Sylvia  cuadJata  Latham*  antedates  Sylvia  vcluta^  Vieillot 
for  this  species,  to  which  attention  has  been  called  by  Dr.  Richmond,* 
the  combination  Geotldypis  cucidlata  can  not  be  employed  for  this 
bird,  since  it  was  long  previously  used  as  the  original  designation  of  a 
Mexican  bird  described  by  Salvin  and  Godman.' 


>  Anim.  in  Menag.,  1837,  p.  295. 

Hndex  Om.,  II,  1790,  p.  528. 

•Ois.  Am^r.  Sept.,  II,  1807,  p.  22,  pi.  lxxiv. 

*Auk,  XVII,  1900,  p.  179. 

*Ibi8,  1889,  p.  237. 
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COMPSOTHLYPIS  PITIAYUMI  PITIAYUMI  (VieUlot). 

Sylina pitiayumi  Vieillot,  Nouv.  Diet.  d'Hist.  Nat.,  XI,  1817,  p.  276. 
Comjtsothlypis  pUiayumi  Cabani8,  Mus.  Hein.,  I,  1850,  p.  21. 

One  specimen,  belonging  without  doubt  to  the  typical  form,  rather 
than  to  the  larger,  darker  and  more  richly  colored  race  from  northern 
and  western  South  America,  Compsot/dypts pitutf/umipadjica.  ''Iris 
brown." 

Family  ICTERID^. 

ICTERUS  PYRRHOPTERUS  (VieiUot). 

Agelaius  pyrrhopterus  Vieillot,  Nouv.  Diet.  d'Hist.  Nat.,  XXXIV,  1819,  p,  543. 
Icterus  pyrrliopterus  d'Orbigny  and  Lafresnaye,  Synop.  Avium,  II,  1838,  p.  6. 

One  adult  male,  apparently  identical  with  Bolivian  specimens. 
''Iris  brown." 

Family  TANAGRID J5. 

TRICHOTHRAUPIS  QUADRICOLOR  (VidUot). 

Tachyphontut  quadricolorYiEihuyTj  Nouv.  Diet.  d'Hist.  Nat.,  XXXII,  1819,  p.  359. 
Trichothraupis  quadricolor  Cabanis,  Mus.  Hein.,  I,  1850,  p.  23. 

Two  specimens.  "  Iris  brown."  The  immature  male  of  this  species 
differs  from  the  adult  in  being  darker,  more  brownish  olive  above, 
and  more  deeply  ochraceous  below ;  the  \^ellow  coronal  patch  is 
wanting,  but  is  indicated'by  the  pale  yellow  bases  of  the  feathers  of 
the  vertex,  the  amount  of  this  color  increasing  with  age. 

PHOENICOTHRAUPIS  RUBICA  (VieiUot). 

S^aUcUw  [gic]  rubku»  Vieillot,  Nouv.  Diet  d'Hist.  Nat.,  XIV,  1817,  p.  107. 
Phoenicothraupis  ruhica  Cabanis,  Mus.  Hein.,  I,  1850,  p.  24. 

One  specimen,  an  adult  male,  apparently  typical.     "  Iris  brown." 

NEMOSIA  GUIRA  (Linnaeus). 

MoiaciOa  gulra  Linnaeus,  Syst.  Nat.,  12th  ed.,  I,  1766,  p.  335. 
Nemosia  guira  Bonaparte,  Consp.  Avium,  I,  1850,  p.  236. 

Two  specimens,  male  and  female.  ''Iris  brown." 
Birds  from  Paraguay  and  southwestern  Brazil  are  uniformly  of 
large  size,  while  those  from  eastern  South  America  (Crazil  to  Vene- 
zuela) seem  to  average  smaller;  but  whether  or  not  this  character  is 
sufficiently  constant  to  warrant  the  recognition  of  two  geographical 
races  the  present  material  does  not  show.  There  is  no  observable 
diflference  in  color. 

EUPHONIA  PECTORALIS  (Latham). 

Pipra  pedoralis  Latham,  Index  Om.,  Suppl.,  1801,  p.  Ivii. 
Euphonia  pedoralis  Bonapakte,  Consp.  Avium,  I,  1850,  p.  233. 

One  adult  male.     ''Iris  brown." 
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BUPHONIA  VIOLACEA  (Linneus). 

FringiUa  violacea  Linnaeus,  Sygt.  Nat.,  10th  ed.,  I,  1758,  p.  182. 
Euphonia  violacea  Maximilian,  Beitr.  Naturg.  Bras.,  Ill,  1830,  p.  439. 

Two  specimens,  male  and  fenjale.     "  Iris  brown." 

While  there  seems  to  be  no  constant  color  difference  between  birds 
from  Guiana  and  those  from  southern  Brazil  and  Paraguay,  yet  the 
northern  race  is  so  much  smaller  that  its  recognition  by  name  is  well 
deserved.  Dr.  Sclater  considered*  the  Guiana  bird  to  be  the  typical 
form;  but  Linnaeus'  description,  in  so  far  as  it  is  possible  to  determine, 
was  based  on  the  bird  from  Brazil,  being,  moreover,  so  considered  by 
Cabanis  when  he  separated  the  race  from  Cayenne;'  and  consequently 
the  latter  is  the  one  that  should  be  called  Euphxmm  viol^icea  Iwhten- 
steini^  unless,  indeed,  Lichtenstein's  prior  name  be  considered  tenable,' 
in  which  case  it  would  stand  2^  Euphanm  I'iolacea  minor. 

CHLOROPHONIA  CHLOROCAPILLA  (Shaw). 

Pipra  cldarocapiUa  Shaw,  Gen.  Zool.,  XIII,  Ft  2,  1826,  p.  255. 

Tanagra  tiridw  Vieillot,  Nouv.  Diet.  d'Hist.  Nat,  XXXII,  1819,  p.  426. 

Chlorophonia  mridia  Bonaparte,  Rev.  Zool.,  1851,  p.  137. 

One  specimen,  an  adult  male,  of  which  the  colors  are  very  rich, 
particularly  the  blue  of  the  upper  surface,  this  approaching  indigo  on 
the  back.     "Iris  brown." 

Vieillot's  specific  name  viridia^  commonly  employed  for  this  species, 
is  preoccupied  by  Tanagra  mridh  MuUer,*  which  has  been  considered 
a  synonym  of  Caloaplza  tatao.  The  proper  name  for  Chlorophxmia 
viridis  Auct.  is  therefore  as  above  given. 

Family  FRINGILLID^E. 

PYRRHOCOMA  RUFICEPS  (Strickland). 

Tachi/phonus  ruficeps  Strickland,  Ann.  and  Mag.  Nat.  Hist.,  XIII,  1844,  p.  419. 
Pyrrhocoma  ruficeps  Cabanis,  Mus.  Hein.,  I,  1851,  p.  138. 

Two  specimens,  male  and  female.  ''Iris  [of  both]  brown."  The 
male  is  of  a  rather  clearer  slate  color,  both  above  and  below,  than 
examples  from  Brazil,  and  has  a  somewhat  paler  throat,  though  other- 
wise does  not  differ. 

CORYPHOSPINGUS  CUCULLATUS  (Miiller). 

Fiingilla  cucullata  MOller,  Syst.  Nat.,  Anhanj;,  1776,  p.  166. 
FringiUa  cristata  Gmblin,  Syst.  Nat.,  I,  1788,  p.  926. 

Two  specimens,  male  and  female.  The  latter  is  darker  throughout 
than  the  three  othei*s  of  the  same  sex  available  for  comparison.  The 
iris  of  both  sexes  is  given  as  brown  by  the  collector. 

^Cat.  Birds  Brit.  Mus.,  XI,  1886,  p.  74. 
*  Phonasca  lichlemteini  Cabanis,  Joum.  fur  Om.,  1860,  p.  331. 
^Euphonia  violacea  var.  minor  Lichtenstein,  Verz.  Doubl.,  1823,  p.  29. 
^Syst.  Nat,  Anhang,  1776,  p.  158. 
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This  species,  the  CoTyplumpimjuH  crtHtatna  of  authors,  should  be 
called  CvryphoHpiimim  cueuUutm^  as  Muller's  long- neglected  name  has 
a  number  of  yeai's  priority. 

ARRBMON  CALLISTUS  Oberholser. 
Arremmi  caUi9tu»  Oberholser,  Proc.  Biol.  Soc.  Washington,  XIV,  1901,  p.  188. 

Churn,  sp, — Much  like  Arremon  pqlianot/m^  but  upper  parts  darker; 
black  jugular  band  broader;  wing  without  a  yellowish  olive  green 
humeral  patch;  bend  of  wing  white;  size  slightly  larger. 

Description. — Type,  adult  male.  No.  173425,.  U.S.N.M.;  Sapucay, 
Paraguay,  July  22,  1900;  William  T.  Foster.  Pileum  black,  the  occi- 
put centrall}"  slate  color;  rest  of  upper  surface  slate  color;  tail  slate 
black,  narrowly  margined  with  slate;  wings  blackish  slate,  the  quills 
edged  with  the  color  of  the  back,  the  exposed  portions  of  secondary 
coverts  entirely  slate  color,  with  a  very  slight  yellowish  olive  wash  on 
the  lesser  series,  the  alula  and  primary  coverts  black,  the  edge  of  the 
wing  at  the  wrist  white  with  a  faint  tinge  of  yellowish;  sides  of  head 
black,  a  broad  white  stripe  leading  from  above  the  e3^e  on  each  side  to 
the  nape;  sides  of  neck  slate  color;  entire  under  surface  white,  the 
jugulum  with  a  rather  (10  millimeters)  wide  black  band,  reaching 
laterally  halfway  up  the  sides  of  the  neck;  sides  of  breast  slate  color; 
sides  of  body,  flanks  and  lining  of  wing  slate  gray,  the  last  with  also 
some  white  and  some  slate  color.  Mandible  and  basal  half  of  maxillar 
tomia  yellowish  orange,  remainder  of  maxilla  black;  ''iris  brown." 
Length  of  wing,  80  mm.;  tail,  73  mm.;  exposed  culmen,  12.5  mm.; 
tarsus,  24  mm.;  middle  toe,  16.5  mm. 

The  above-described  specimen,  which  is  the  only  one  sent  by  Mr. 
Foster,  differs  so  much  from  all  of  a  large  series  of  Arremmi  poVup- 
notus  with  which  it  has  been  compared  that  it  seems  impossibly  identi- 
fiable with  that  species.  The  discrepancies  are  not  such  as  can  be 
attributed  to  sex,  age,  or  even  to  individual  peculiarity;  the  bird  is 
undoubtedly  an  adult  male,  and  as  such  has  been  treated.  With  species 
other  than  poliirnotins  it  needs  no  comparison. 

EMBERIZOIDES  MACROURUS  HERBICOLA  (VieUlot). 

Sylvia  herbicola  ViEiLixyr,  Nouv.  Diet.  d'Hist.  Nat.,  XI,  1817,  p.  192. 
Emberizoides  herbicoUi  Sharpe,  Cat.  BirdH  Brit.  Mus.,  XIII,  1888,  p.  769. 

One  specimen,  an  adult  female.  "'  Iris  light  brown.''  This  foi*m  is 
apparently  well  entitled  to  subspecific  recognition,  for  though  but  little 
different  in  size,  the  almost  invariably  unstreaked  crissum  serves 
for  its  easy  recognition. 

EMBERNAGRA  PLATENSIS  (Gmelin). 

Ernberiza platensis  GMELi^y  Syst.  Nat.,  I,  1788,  p.  886. 

Emtjemagra  pUitejms  D'OKBUiNY,  Voyaj^e.  Amer.  M<^rid.,  Ois.,  1835-44,  p.  284. 

The  single  specimen  is  mther  more  grayish  above  and  less  buffy 

Proc.  N.   M.  vol.  XXV  -0-2 10  Digitized  by ViOOgle 


146  PBOCEEDIXGS  OF  THE  NATIONAL  MUSEUM.  ^<*^  ^^'^' 

below  than  examples  from  Buenos  Ayres,  but  this  is  probably  due  to 
its  fresh  plumage.     ''Iris  brown." 

MYOSPIZA  MANIMBB  ( Lichtenstein) . 

PringiUa  manimbe  Lichtenstein,  Verz.  Doubl.,  1823,  p.  25. 

One  example,  an  adult  male  in  freshly  molted  plumage.  '*'Iris 
brown."  There  seem  to  be  absolutely  no  constant  characters  to  sup- 
port the  separation  of  the  birds  of  this  region  as  a  subspecies  dorHulis.  * 

BRACHYSPIZA  CAPENSIS  CAPENSIS  (MUUer). 

Fringilla  capenMs  MUller,  Syst.  Nat.,  Anhang,  1776,  p.  165. 
Brachysp\2a  capnms  RiixiWAY,  Auk,  XV,  1898,  p.  321. 

One  specimen,  an  adult  male.     '*Iris  light  brown." 

SYCALIS  PELZELNI  Sclater. 

Sycfdis  pel zelni  ^'hATBKy  Ibin,  1872,  p.  42. 

One  specimen  in  fresh  plumage.  The  flanks  and  sides  are  very 
obscurely  streaked,  and  the  dull  pectoral  band  is  conspicuous.  The 
orange  \'ellow  of  the  forehead  is  much  obscured  by  dusky.  ^'Iri*? 
brown." 

SPOROPHILA  ALBOGULARIS  (Spix). 

Fjfjxia  alhoguUiriH  Spix,  Av.  (ien.  et.  Sjk^c.  Nov.   Bra^.,  II,  1824,  p.  46,  pi.   L.X, 

figs.  1,2. 
S/Hjrophila  alboffuiaris  CxBAViHy  Mu.s.  Hein.,  I,  1851,  p.  149. 

A  single  female  Sporojj/ulu  l3elongs  apparently  to  this  species.  "  Iris 
brown." 

CYANOLOXIA  GLAUCOC^RULEA  (d'Orbigny). 

Ih/rrhula  glauconrnlea  d'Oriikixy,  Voy.  Anu'r.  Merid.,  Ois.,  1885— H,  pi.  l,  fig.  2. 
Cyanohxia  ghiucocaeralca  B()N.\i»arte,  Coiinp.  Avium,  I,  1850,  p.  503. 

Two  specimens.  '"Iris  brown."  One  of  these  is  an  immature  male 
just  beginning  to  assume  the  blue  plumage  of  the  adult,  in  which  con- 
dition it  is  paler  below  than  the  adult  female.  The  other  example  is 
an  adult  female,  but  is  darker,  particularly  above,  than  another  of 
the  same  sex,  in  this  appn^aching  (UjanocompHn  Htereiu  though  in  other 
respects  remaining  typical  of  i\  (jlnucoviPmJen. 

CYANOCOMPSA  STEREA  Oberholser. 
Cyanocompm  xteren  Oberhoi-ser,  Proc.  Biol.  Soc.  Wa«hington,  XIV,  1901,  p.  188. 

Charif,  sj}. — Similar  to  CyanocompHU  ci/anea,  but  bill  much  smaller; 
the  blue  of  forehead  and  crown  less  purplish;  the  female  much  deeper, 
less  rufescent  brown,  particularly  on  the  upper  surface. 

^  Ridgway,  Hint.  N.  Am.  Land  Birds,  I,  1874,  p.  549. 
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Description.— Tyi)e^  immature  male,  No.  173416,  U.S.N.M.;  Sapu- 
cay,  Paraguay,  July  21,  1900;  William  T.  Foster.  Upper  parts  deep 
umber  brown,  rather  paler  on  nape  and  lump,  more  rufescent  on  the 
latter;  crown  and  forehead  dull  blue,  the  forehead  lighter  and  more 
greenish;  wings  and  tail  sepia  brown,  the  wing-coverts  and  outer  mar- 
gins of  the  wing-quills  like  the  back,  some  blue  like  that  of  the  head 
showing  on  the  bend  of  the  wing;  sides  of  the  head  and  neck  dull 
deep  brown,  with  some  admixture  of  bluish,  the  lores  deep  buff;  entire 
under  surface  brown,  much  paler  and  more  rufescent  than  that  of  the 
upper  parts,  lightest  on  the  chin  and  middle  of  the  abdomen.  Wing, 
73  mm. ;  tail,  67  mm. ;  exposed  culmen,  12  mm. ;  depth  of  bill  at  base, 
10.5  mm.;  tarsus,  18  mm.;  middle  toe,  14.6  mm. 

A  female  taken  June  23, 1900,  is  quite  similar  to  the  immature  male, 
except  for  the  lack  of  all  bluish  trace,  and  being  of  a  noticeably  more 
rufous  hue  throughout.  Wing,  71  mm.;  tail,  65  mm.;  exposed  cul- 
men, 12.5  mm.;  depth  of  bill  at  base,  10  mm.;  tarsus,  21  mm.;  middle 
toe,  15  mm. 

The  two  specimens  of  this  new  species  have  been  carefully  com- 
pared with  a  good  series  of  Cyatiocompsa  cyanea  from  various  parts 
of  its  range,  and  they  are  certainly  distinct.  Unfortunately  the  male 
is  not  adult,  but  enough  of  blue  shows  on  the  head  and  bend  of  the 
wing  to  indicate  a  color  as  well  as  a  size  difference  from  Cyanocompsa 
eyanea.  Compared  with  Cyanocompna  glau^^ocas^ndaa  it  has  a  very 
much  larger  and  differently  shaped  bill,  though  in  other  dimensions 
there  seems  to  be  no  material  difference;  what  there  is  of  blue  color 
is  darker,  decidedly  less  greenish;  the  female  is  also  much  more  deeply 
colored  throughout.  In  fact  this  new  species  is  in  nearly  all  of  its 
characters  to  some  extent  intermediate  between  Cyanocompsa  cyanea 
and  Cyarwloxia  glaxicoccerulea. 
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THE  REPTILES  OF  THE  HUACHUCA  MOUNTAINS, 

ARIZONA. 


By  Leonhard  Stejneger, 

Cfuraior  of  the  IHmian  of  Repiiles  and  Batrachians 


Few  places  in  southern  Arizona  have  been  so  well  searched  for  rep- 
tiles and  by  so  many  collectors  as  Fort  Huachuca  and  the  small  moun- 
tain stock  back  of  it,  the  Huachuca  Mountains. 

Many  years  ago  Lieut.  Harry  C.  Benson,  then  stationed  at  the  fort, 
sent  the  United  States  National  Museum  a  small  but  very  interesting 
lot  of  specimens.  Dr.  Timothy  E.  Wilcox,  the  surgeon  of  the  fort  for 
many  years,  has  made  very  exhaustive  collections  there,  and  some  of 
the  most  interesting  specimens  were  secured  by  him.  Dr.  A.  K. 
Fisher  has  added  materially  to  jur  knowledge  of  the .  heipetology  of 
that  locality  during  his  visit  there  in  1892.  I  myself  spent  a  few  days 
at  Fort  Huachuca  during  the  early  part  of  November,  1889,  but  the 
season  was  too  far  advanced  for  any  successful  collecting. 

In  the  following  list  I  have  incorporated  the  additional  species  col- 
lected by  Mr.  W.  W.  Price  in  the  Huachuca  Mountains  during  1893 
and  1894.  His  collection  is  now  the  property  of  Leland  Stanford 
Junior  University,  and  has  been  most  ably  reported  upon  by  Mr.  John 
van  Denburgh.* 

CHELONIA. 
KINOSTERNON  SONORIENSE  Le  Conte. 

This  mud  turtle  occurs  in  the  first  "cienega"  in  the  canyon  above 
the  foil,  about  5,300  feet  above  the  sea,  whence  we  have  six  specimens 
collected  by  Dr.  Wilcox  (Nos.  17779-17781;  19680;  21120-21121). 
Dr.  Fisher  has  informed  me  that  this  species  is  common  in  Babaco- 
mari  Creek. 

SAURIA. 
CROTAPHYTUS  BAILEYI  Stejneger. 

One  specimen  from  Lieutenant  Benson  (No.  14748),  one  from  Mr. 
Loring  (No.  22208),  and  four  from  Dr.  Wilcox  (Nos.  19704-19707)  tes- 

'Proc.  Cal.  Acad.  Sci.,  (2)  VI,  August  18,  1896,  pp.  338-349. 
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tify  to  its  occurrence  at  Fort  Huachuca.     Dr.  Fisher  also  collected  it 
at  Fort  Bowie  (No.  22207). 

HOLBROOKIA  MACULATA  APPROXIMANS  Baird. 

Collected  at  Fort  Huachuca  by  Dr.  Wilcox  (Nos.  17787;  19708- 
19722;  21118-21119),  Dr.  Mearns  (No.  21042),  and  Dr.  Fisher  (Xos- 
22209-22214). 

UTA  SYMMETRICA  Baird. 

Exceedingl}^  numerous.  Lieutenant  Benson  sent  in  two  specimens 
(Nos.  14750-14751);  Dr.  Wilcox  fifteen  (Nos.  17786;  19690-19703);  Dr. 
Fisher  twenty-five  (Nos.  22236-22260);  and  I,  myself ,  obtained  two  as 
late  as  the  beginning  of  November  (Nos.  15760-15761).  Thoy  are 
found  from  the  Fort  itself  at  least  up  to  6,700  feet  altitude  in  the 
mountains. 

SCELOPORUS  SCALARIS  Wiegmann. 

This  species  has  been  collected  in  the  Huachuca  Mountains  only  by 
Mr.  Price.     Mr.  van  Denburgh  writes: 

Mr.  Price's  notes  indicate  that  this  is  a  rock-dwelling  species,  and  that  it  occurs 
at  great  altitudes.  The  specimens  collected  furnish,  I  believe,  the  most  northern 
record  of  its  range.  They  are  quite  typical,  and  were  collected  near  the  summit  of 
the  Huachuca  Mountains,  May  22,  1894,  in  Morses  Canyon,  April  7,  1894,  and  at  an 
altitude  of  9,500  feet  in  the  Huachuca  Mountains,  July  22,  1893.' 

SCELOPORUS  CLARKII  Baird  and  Girard. 

Apparently  common,  both  at  the  Fort  and  in  the  mountains.  Dr. 
Wilcox  has  sent  six  specimens  (Nos.  17782;  19684-19686;  21113-21114), 
one  of  which  was  taken  in  a  room  in  his  house,  while  Dr.  Fisher  col- 
lected ten  (Nos.  22218-22227),  some  as  high  up  as  6,000  feet  altitude. 

The  more  specimens  one  sees  of  this  species  the  more  one  w^onders 
that  it  was  ever  confounded  wnth  S.  magistev.  The  latter  does  not 
occur  in  the  Huaohucas. 

SCELOPORUS  JARROVII    Cope. 

This  lizard  is  one  of  the  mofit  common  species  in  the  Huachuca 
Mountains,  as  testified  by  numerous  specimens  collected  by  Dr.  Fisher 
(Nos.  22228-22231),  Dr.  Wilcox  (Nos.  19687-19689  and  21115-21117), 
and  myself  (Nos.  15756-15759).  It  was  also  collected  there  b}"  Mr. 
Price.' 

I  found  Yarrow's  lizard  among  exposed  rocks  at  various  pla<?es 
between  5,700  feet  and  6,700  feet  altitude  during  the  first  days  of 
November,  1889.  The  nights  were  very  cool  and  the  lizards  did  not 
come  out  from  the  cracks  and  crevices  in  the  rocks  until  toward  noon, 
when  they  could  be  found  sunning  themselves  on  the  whitish  rock^, 

»  Proc.  Cal.  Acad.  Sci.,  (2)  VI,  p.  341. 
^Idem,  (2)  VI,  p.  342. 
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against  which  their  dark  bodies  formed  a  violent  contrast.  As  a 
matter  of  fact,  when  alive  or  recently  killed,  they  were  of  a  uniform 
"dead"  sooty  black,  without  the  slightest  trace  of  the  white  collar 
stripes.  When  picking  up  these  black  lizards  with  the  exceedingly 
rough  and  prickly  scale  covering  I  did  not  doubt  that  I  had  before  me 
an  undescribed  species,  remembering  well  that  S,  jarrovli  was  origi- 
nally characterized  as  having  a  very  smooth  pholidosis.  Great  was 
my  amazement,  however,  on  returning  to  my  quarters  and  unpacking 
my  booty  to  find  that  these  dull  black  animals  had  changed  in  the  bag 
to  a  very  gorgeous  blue  with  a  broad  black  collar  most  distinctly  set 
oflf  by  white  margins.  I  suppose  the  blackness  was  due  to  the  cool 
temperature  and  that  the  brilliant  colors  are  chiefly  in  evidence  during 
warm  weather. 

PHRYNOSOMA  HERNANDESI  (Girard). 

This  seems  to  be  the  commonest  species  of  horned-toad  at  Huachuca, 
five  specimens  having  been  sent  in  by  Dr.  Wilcox  (Nos.  17783,  17784; 
19681-19683)  and  four  by  Dr.  Fisher  (Nos.  22316,  22232-22234).  It 
was  also  collected  there  by  Mr.  Price.* 

PHRYNOSOMA  CORNUTUM    (Harlan). 

One  specimen  (No.  21001)  has  been  collected  at  Fort  Huachuca  by 
Dr.  Wilcox.  Dr.  Fisher  has  obtained  another  at  Wilcox,  Cochise 
Count}^,  and  Mr.  Price  a  third  at  Fairbank.* 

GERRHONOTUS  KINGII  Gray. 

Mr.  Price  obtained  three  specimens  of  this  species  in  the  Huachuca 
Mountains  during  July  and  August,  1893.* 

CNEMIDOPHORUS  GULARIS  Baird  and  Girard. 

Four  specimens  by  Dr.  Wilcox  (Nos.  17785,  19723-19725)  and  two 
by  Dr.  Fisher,  from  Fort  Huachuca. 

CNEMIDOPHORUS  TIGRIS  MELANOSTETHUS  (Cope). 

According  to  van  Denburgh  this  species  was  obtained  in  the  Hua- 
chuca Mountains  by  Mr.  Price.* 

SERPENTES. 
DIADOPHIS  REGALIS  Baird  and  Girard. 

A  specimen  of  this  species,  typical  in  every  respect,  was  collected 
by  Mr.  Holzner,  at  Fort  Huachuca,  October  11,  1893. 

*  Van  Denburgh,  Proc.  Cal.  Acad.  Sci.,  (2)  VI,  1896,  p.  342. 
*Idem,  VI,  1896,  p.  344. 
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LAMPROPELTIS  SPLENDID  A  (Baird  and  Girard). 
Ophibolus  fqAenduUin  Baird,  U.   S.  and  Mex.   B<)und.  8urv.,  II,  Rept.,  p.  20, 

pi.  XIV. 

A  fine  specimen  of  this  beautiful  snake  was  obtained  by  Dr.  Fisber 
at  Babacomari  Creek,  on  May  22.  It  is  typicul  in  every  respect,  having 
twenty-three  scale  rows  and  the  veiy  characteristic  coloration  of  this 
form.  Specimens  have  been  recorded  from  Tucson,*  from  Fort  Bu- 
chanan,* and  from  Fort  Ix)well.^  I  have  compared  the  above  speci- 
men with  four  specimens  from  southern  New  Mexico  (U.S.N.M. 
Nos.  22373-22374,  collected  by  Mr.  Lane  in  the  Mesilla  Valley, 
and  U.S.N.M.  No.  1849,  two  specimens  from  Fort  Filmore),  and  one 
from  northern  Texas  (U.S.N.M.  No.  1709,  collected  by  Dr.  Kennerly 
>)etween  the  Pecos  and  the  Rio  Grande),  and  find  them  all  alike  and 
t^'pical,  with  twent3'-three  scale  rows.  Neither  can  I  discover  any 
essential  differences  in  a  specimen  from  San  Diego,  extreme  southern 
extension  of  Texas.  This  form,  consequently,  seems  to  skirt  over 
Mexican  border  pretty  closel3\  It  probably  extends  some  distance 
south  into  Mexico,  how  far  we  can  only  conjecture. 

There  seems  to  be  no  necessity,  for  the  present  at  least,  to  burden 
this  form  with  a  trinominal.  It  is  true  that  Western  examplas  of  what 
is  usually  called  ^'  Ojyhlholm  myiy^^  especially  those  from  Arkansas 
and  Indian  Territory  approach  the  color  pattern  of  Z.  Hj)hmd!da^  but 
in  the  first  place  it  is  only  an  ''approach,'' and  in  the  second  place 
they  retain  the  normal  number  of  twenty-one  scale  rows  characteristic 
of  the  form  which  we  have  just  named  Z.  holhrookl. 

LAMPROPELTIS  PYRRHOMELiENA  (Cope). 

A  very  fine  specimen  collected  by  Dr.  Fisher  in  the  HuachucA 
Mountains  at  an  altitude  of  0,000  feet,  on  May  18,  belongs  to  the  typ- 
ical, white-snouted  form  of  this  species. 

This  form,  which  is  chamcterized  by  having  the  entire  snout  anterior 
to  the  frontal,  including  labials,  pale  yellow,  by  having  the  first  black 

» U.  S.  and  Mex.  Bound.  Surv.,  II,  Rept.,  p.  20. 

«Cope,  Proo.  Phila.  Acad.,  1860,  p.  255. 

'Van  Denbuixh,  Proc.  Cal.  Acad.  Sci.,  (2)  VI,  1896,  p.  347. 

*A  new  name  must  l)e  given  to  Ilolbrook's  Corojtrlla  «(///?,  and  I  propose  to  call  it 
LampropeUis  holbrooki.^  The  name  was  originally  propostnl  by  Holbrook  under  the 
misapprehension  that  it  was  the  species  previously  described  by  Schlegel  as  Coluber 
myi.  Holbrook  (N.  Am.  Herpet.,  2  ed..  Ill,  p.  99)  expressly  calls  the  species 
^^  Corouella  sojfi — Schlegel;"  in  the  synonyniy  he  quotes  ^^  Coluber  snyij  Schlegel. 
Phys.  des  Serp.,  torn.  II,  p.  157;"  and  at  the  end  of  the  article  (p.  101)  he  says: 
**  Schlegel  wa^  the  first  naturalist  who  published  a  description  of  this  beautiful  animal, 
in  his  excellent  work  entitle<l  *  Essai  sur  la  Physionomie  des  Serpens.'  "  SchlegePs 
Coluber  snyi^  however,  is  an  entirely  different  snake,  viz,  IHtuopJm  myiy  and  Hol- 
brook's  misapplication  of  the  nanie  given  by  Schlegel  is  consequently  inadmissible 
for  the  present  siKvies.  This  principle  is  recognizt'd  by  all  codes  of  nomenclature, 
and  I  need  not  specifically  quott*  the  A.  O.  V.  C'oile,  C'anon  XXXIII. 
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cross  band  one  to  two  scales  behind  the  parietals,  and  by  having  a  great 
number  of  yellow  cross  bars  (varying  from  37  to  57  from  head  to  anus), 
has  thus  far  been  found  in  western  and  southern  Arizona  only.  In 
California,  from  ''northern  California,"  whence  came  the  type  of 
Lockington's  Belhphis  zonatics^  to  San  Diego,  there  occurs  a  different 
form  with  fewer  yellow  bands  (30  to  42  on  the  back,  in  our  specimens), 
and  with  the  snout  and  labials  black  like  the  rest  of  the  head.  The 
first  black  cross  bar  is  even  a  little  closer  to  the  parietals,  sometimes 
touching  them.  This  form  is  clearly  entitled  to  subspecific  rank  and 
may  be  called  Larajpropeitis pyrrhomelxna  midtidncta  (Yarrow).* 

In  New  Mexico  and  eastern  Arizona  we  have  again  another  form. 
In  this  the  snout  is  black,  as  in  the  California  subspecies,  but  the  num- 
ber of  yellow  cross  bands  on  the  back  is  still  smaller  (less  than  30;  23 
in  our  specimens)  and  the  first  black  cross  band  is  farther  back,  being 
removed  from  the  parietals  by  three  to  five  scales.  This  form  needs 
a  name  and  I  propose  for  it  Lampropeltls  pyrrJvatnelmna  cda^nops.* 

It  will  be  seen  that  I  have  ignored  Blainville's  name  Coluber  zon- 
atxis^  which  Boulenger,  following  Lockington's  example,  has  recently 
revived  for  the  present  species.  Blainville's  description  is  very 
incomplete  and  diflFers,  especially  in  the  coloration,  so  much  from  any 
specimen  I  have  seen  that  the  identity  of  his  snake  with  the  present 
species  appears  very  improbable.  The  type  has  been  lost,  as  we  are 
informed  by  Bocourt,  and  there  seems  no  way  of  exactl}^  determining 
to  which  species  the  name  belongs.  Under  these  circumstances  I  think 
it  better  to  drop  it  altogether  as  unidentifiable  with  any  known  snake, 
especially  since  there  is  no  proof  that  the  type  came  from  a  locality  in 
which  the  species  here  treated  of  has  been  obtained  by  later  collectors. 

The  character  by  which  Boulenger^  sepamtes  the  present  species 
from  his  C.  micropholis^  viz,  "first  black  band  on  nape  only"  of  the 
former  as  against  '*  first  black  band  forming  a  complete  ring  extend- 
ing across  the  throat"  of  the  latter,^  does  not  hold  at  all,  since  we 
have  in  the  collection  at  least  two  (Mifornia  specimens  in  which  the 
ring  is  complete,  extending  across  the  throat. 

PITUOPHIS  CATENIFER  DESERTICOLA  Stejneger. 

Three  specimens  collected  by  Dr.  Wilcox,  one  in  the  immediate 
vicinity  of  the  fort,  another  at  an  altitude  of  5,300  feet  (Nos.  17791, 
19676,  21105).  There  is  also  a  specimen  from  Lieutenant  Benson  (No. 
14744). 

^OpMbolusget\dusmvUidnctu*Y9iTToy!,  Proc.  U.  S.  Nat.  Mus.,  V,  1S82,  p.  440. 

«7i^.— U.S.N.M.  No.  22375;  locality,  Mesilla  Valley,  New  Mexico,  H.  B.  Lane, 
coll. 

•Cat.  Snakes  Brit  Mus.,  II,  1894,  p.  190. 

*  In  the  synonymy  of  CoroneUa  micropholis  Boulenger  curiously  enough  cites  my 
Lampropeliis  ammlaius  (Proc.  U.  S.  Nat.  Mus.,  XIV,  1891,  p.  503)  as  against  Kenni- 
cott*8  L.  amwlata,  which  he  places  under  C.  gerUUiSy  in  spite  of  the  fact  that  my 
remarks  are  based  upon  and  chiefly  refer  to  Kennicott's  type  specimens. 
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SALVADORA  HEXALEPIS  (Cope). 

Three  specimens  from  Fort  Huachuca,  two  young  ones  l>v  Dr. 
Wilcox  <Nos.  17792,  17793)  from  the  immediate  vicinity  of  the  fort, 
and  one  by  Dr.  Fisher  (No.  22201),  collected  April  28,  1892. 

None  of  these  specimens  possess  the  subooalar  which  gave  ri^e  to 
establishment  of  the  name  ftexalepls^  and  which  has  been  various]  v  oon- 
sidered  as  characteristic  of  a  subspecific  form  inhabiting  the  more 
western  deserts.*  Mr.  van  Denburgh*  has  shown  that  this  character  is 
not  constant  enough  to  warrant  the  retention  of  a  subspecitic  form 
thus  restricted. 

The  use  of  the  name  Salvddora  hrxalejns  for  our  specimens  therefore 
requires  an  explanation.     By  a  careful  examination  of  a  large  number 
of  specimens  from  Texas  on  the  one  side,  and  from  Arizona  and  farther 
west  on  the  other,  I  found  that  the  former  belong  to  the  species  called 
Salvadora  halrdi  by  Jan,  having  all  the  essential  characters  of  XMis 
form,  hitherto  attributed  to  Mexico  only,  remarking  at  the  same  time 
that  these  differences  are  those  of  scutellation,  not  of  color,  which  is 
equally  and  similarly  variable  in  both  species.     It  now  turns  out,  hovr- 
ever,  that  Baird  and  Girard's  type  specimen  of  Salvadxyra  grahaviiW 
belongs  to  the  eastern  species  and  that  Jan's  S.  hairdi  consequently  is  a 
pure  synonym.     The  Arizona  and  California  species  therefore  can  not 
remain  under  the  old  name  S,  (/rahamlw^  but  S,  hixaleph^  being  ba^ed 
upon  an  Arizona  specimen  perfecth-  t^'^pical  of  the  species,  becomes 
available. 

The  synonymy  of  the  two  species  would  thus  stand  as  follows: 

SALVADORA   GRAHAMIA  Baird  and  Girard. 

1853. — Salvadora  grafiamia'.  Baird  and  Gtrard,  Serp,  N.  Am.,  p.  104. 
ISCQ.—Sali'adora  hairdi  Jan,  Icon.  GC'n.  Ophid..  Pt.  1.  pi.  iii,  fig.  2. 

SALVADORA   HEXALEPIS  (Cope). 

I860.— ^'o/i'orfora  grahami  Jan,  Icon.  GCm.  Ophid.,  Pt.  1,  pi.  in.  fig.  1  (not  S.  grahamise  Baird  and 

Girard). 
ime.—Phimothyra  hexalepis  Cope,  Proc.  Phila.  Acad.  Nat'.  ScL,  18(56,  p.  804. 

Most  of  the  characters  separating  these  two  species  are  very  well 
shown  in  the  two  figures  of  Jan  quoted  above. ^  These  diflFerences  are 
as  follows: 

In  S,  grahamice  the  frontal  is  comparatively  longer  and  narrower 
behind;  the  parietals  are  also  longer  and  comparatively  narrower;  the 
frontal  is  less  wide  and  its  edges  not  raised  so  much  from  the  nasals; 
the  first  pair  of  infrala])ials  is  normal;  and  the  second  pair  of  chin 
shields  are  in  contact  or  separated  by  at  most  one  sc^le. 

In  S.  hexalepis  the  frontal  is  shorter  and  broader;  the  parietals  are 

*See  my  notes  in  N.  Am.  Fauna,  No.  7, 1893,  pp.  205-206. 

'Proc.  Cal.  Ac.  Sci.  (2),  V,  May  28,  1895,  pp.  146-147. 

"Bocourt  (Miee.  Sc.  Mex.,  Ill,  Rept.,  pi.  xuii,  figs.  2  and  3)  figures  what  he  con- 
siders H.  grahamiai  and  bdirdiy  but  both  Ki)ecimen8  figured  evidently  belong  to  the 
same  species,  viz,  S.  grahamix. 
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also  shortened;  the  rostral  is  very  wide  and  its  edges  detached;  first 
pair  of  infralabials  are  elongated  very  much  posteriorly,  forming  an 
unusual]}^  long  suture,  while  the  mental  is  reduced  to  a  minimum;  the 
second  pair  of  chin  shields  are  separated  by  one  or  two  pairs  of  scales. 
In  the  material  I  have  been  going  over  at  present  I  find  no  inter- 
gradation,  and  consequently  adopt  a  binominal  appellation  for  the  two 
forms.  As  might  be  expected,  one  or  the  other  of  the  chai*actei*s 
pointed  out  above  may  be  less  pronounced  in  some  specimens  than  in 
others,  but  they  hold  as  well  or  better  than  in  most  other  cases  of 
nearly  related  species  of  snakes. 

BASCANION  FLAGELLUM  FRENATUM  Stejneger. 

Four  adult  specimens  perfectly  characteristic  of  this  form  are  in  the 
collections  from  Fort  Huachuca,  two  by  Dr.  Wilcox  (Nos.  19676, 
19677)  and  two  by  Dr.  Fisher,  May  27,  1892  (Nos.  22197,  22198). 

BASCANION  SEMILINEATUM  Cope. 

This  species,  which  was  only  recently  described,  appears  to  be  rather 
common  among  the  trees  and  bushes  in  the  Huachuca  Mountains. 
Lieutenant  Benson  sent  the  Museum  two  very  large  specimens  (Nos. 
14745,  14716),  Dr.  Wilcox  one  (No.  19678),  and  Dr.  Fisher  one  (No. 
22200).  Van  Denburgh '  also  records  one  specimen  collected  by  Price 
in  the  Huachuca  Mountains,  June  30,  1894.  Dr.  Fisher  caught  one 
(No.  22199)  at  Fort  Bowie,  Arizona,  on  May  21,  1894,  swallowing  a 
young  Woodhouse's  jay  in  the  nest. 

This  very  distinct  and  readily  recognized  species  is  excellently  fig- 
ured by  Gunther  in  the  Reptile  part  of  the  BiologiaCentrali-Americana.^ 
In  all  our  specimens,  however,  the  posterior  half  of  the  frontal  is  much 
narrower  than  in  the  outline  drawing  of  the  head  on  the  plate  just  cited. 

RHINOCHEILUS  LECONTEI  Baird  and  Girard. 

Two  specimens  from  Fort  Huachuca,  by  Dr.  Wilcox  (Nos.  2110, 2111). 

THAMNOPHIS  CYRTOPSIS  Kennicott. 

There  are  six  specimens  of  this  snake  in  the  collection  from  Fort 
Huachuca,  viz:  Four  by  Dr.  Wilcox  (Nos.  17794,  17795,  19679,  21112), 
one  by  Dr.  Mearns  (No.  21060),  and  one  by  Dr.  Fisher  (No.  22205.) 
Two  of  Dr.  Wilcox's  specimens  are  from  ''the  immediate  vicinity  of 
the  post." 

I  have  examined  into  the  question  of  the  alleged  subspecies  of  the 
present  species  with  some  care.  In  the  first  place,  it  turns  out  that 
Cope's  oedlata^  from  Helotes,  Texas,  is  absolutely  identical  with  Ken 
nicott's  type  of  cyrtopais  (U.  S.  Nat.  Mus.,  No.  930,  from  Rinconada, 
Coahuila,  Mexico;  not  Durango,  Mexico,  as  alleged  b}^  Cope.)'  These 
specimens,  it  is  true,  differ  from  most  other  specimens  in  the  coUec- 

»Proc.  Cal.  Acad.  Sci.  (2),  VI,  Aug.  18,  1896,  p.  347, 

«P1.  XLVI,  fig.  A. 

«Proc.  U.  S.  Nat.  Mua,  XIV,  1891,  p.  656.  n  \ 
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tion  by  larger  spots  on  the  sides  under  the  lateral  line,  b}^  a  horseshoe- 
shaped  black  mark  on  the  sutures  of  the  seventh  supralabial  and  b}'  the 
dorsal  line  not  reaching  the  parietals,  but  there  seem  to  be  too  many 
exceptions  to  make  it  expedient  to  recognize  a  subspecies  based  on 
these  characters.  Thus  among  the  Huachuoa  specimens  No.  22205 
has  the  spots  below  the  lateral  line  as  heavy  as  the  type  of  q/rtops!s^ 
and  the  horseshoe  mark  is  clearly  indicated.  Then,  again,  in  the 
Coahuila  specimens  without  this  mark  and  the  spots  the  dorsal  line 
does  not  reach  the  parietals,  while  a  specimen  from  San  Antonio, 
Texas  (No.  22387),  has  heavy  spots,  but  no  horseshoe,  and  the  dorsal 
line  reaches  the  parietals.  With  the  present  material,  therefore,  1  am 
unable  to  recognize  any  subspecies  of  T.  cyrtopsis, 

TANTILLA  WILCOXI,  new  species. 

Diagnosis. — Eye  more  than  half  as  long  as  the  snout;  frontal  less 
than  twice  as  broad  as  the  posterior  border  of  the  supraocular;  seven 
upper  labials;  twopostoculars;  frontal  six-sided,  anterior  angle  obtuse, 
posterior  acute;  ventrals  about  150;  two  pairs  of  chin-shields,  anterior 
pair  longer  than  posterior;  rostral  much  broader  than  deep;  frontal 
once  and  a  half  as  long  as  broad,  longer  than  interparietal  suture;  firet 
lower  labials  not  in  contact  behincl  the  mental;  posterior  nasal  and 
preocular  large,  broadly  in  contact;  a  white  collar  two  scales  wide 
just  behind  the  parietals  and  taking  in  their  extreme  posterior  angle, 
followed  by  a  narrow  dark  band  only  one  and  a  half  scales  wide. 

Habitat, — Southern  Arizona. 

Type,—^o.  19674,  U.S.N.M.;  Fort  Huachuca,  Arizona;  Dr.  T.  E. 
Wilcox,  coll. 

Description  of  the  type, — Head  broad,  especially  across  the  temples, 
much  wider  than  neck;  eye  large,  more  than  half  as  long  as  the 
snout,  and  nearly  twice  as  large  as  its  distance  from  the  commissure; 
rostral  much  wider  than  high,  the  portion  visible  from  above  equals 
the  internasal  suture;  internasals  short,  less  than  half  as  large  as  the 
prefrontals,  the  lower  border  of  which  is  wedged  in  between  posterior 
nasal  and  preocular,  but  not  in  contact  with  supralabials;  frontal  six- 
sided,  the  anterior  angle  obtuse,  the  posterior  acute,  the  lateral  sides 
converging  backward,  its  width  about  two-thirds  its  length  and  less 
than  twice  the  width  of  the  supraoculars,  its  length  equaling  the 
interparietal  suture,  though  slightly  shorter  than  the  parietals;  supra- 
oculars, rather  larger,  their  width  more  than  half  that  of  the  frontal; 
parietals  as  long  as  their  distance  from  tip  of  snout;  nasals  and  pre- 
ocular of  about  equal  size,  the  latter  broadly  in  contact  with  posterior 
nasal;  one  preocular;  two  postoculars;  temporals  1+1,  long  and  nar- 
row; supralabials  7,  seventh  very  high,  third  low,  fourth  nearly  twice 
as  wide  as  third,  both  entering  eye;  infralabials  7,  four  in  contact  with 
anterior  chin-shields,  first  pair  not  in  contact  with  each  other  behind  men- 
tal; anterior  chin-shields  very  long,  much  longer  than  second;  15  rows 
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of  smooth  scales;  three  pairs  of  scales  between  posterior  chin-shields 
and  venti-als;  ventrals  152;  anal  divided;  40  caudals  (tail  defective). 

Color  (in  alcohol)  very  pale  brownish  gray,  without  stripes,  lighter 
underneath;  top  of  head  dark  brownish  gray,  the  dark  color  barely 
encircling  the  eyes  and  descending  broadly  to  the  commissure^at  the 
suture  between  the  sixth  and  seventh  supi-alabials;  a  white  semicoUar 
just  behind  the  parietals  taking  in  their  extreme  posterior  angle,  two 
scales  wide,  followed  by  a  dark-brownish  gray  band  only  one  and  a 
half  scales  wide. 

Total  length  184  mm. ;  tail  (defective)  40  mm. 

Remarks, — This  new  species,  which  1  take  pleasure  in  naming  for  its 
discoverer.  Col.  Timothy  E.  Wilcox,  surgeon,  U.  S.  A.,  seems  to  be 
more  nearly  related  to  Tantilla  inehinocephala^  distributed  in  various 
forms  through  Central  and  South  America,  than  to  any  of  the  other 
species  hitherto  found  in  the  United  States.  It  has  the  same  wide 
head  distinctly  set  oflf  from  the  neck  as  well  as  the  large  eye,  but  the 
frontal  appears  to  be  longer,  and  the  first  pair  of  infitilabials  are  sepa- 
rated by  the  mental.  The  eoloi-ation  of  the  head  is  also  very  diflFerent, 
resembling  as  it  does,  supei*ficially  that  of  T,  coroiiata.  It  is  probably 
the  same  species  to  which  Mr.  van  Denburgh  refers  under  the  name 
of  T.  coronata^  a  specimen  collected  by  Mr.  Price,  also  near  Huachuca,* 
but  the  true  T.  coronata  has  a  differently  shaped  head,  more  com- 
pressed and  tapering  in  front  of  the  eyes  and  less  wide  across  the 
temples,  much  smaller  eyes  and  smaller  supraoculars.  The  colomtion 
of  the  head  is  slightly  different  also,  inasmuch  as  the  dark  collar  is 
wider  in  the  latter  and  the  supralabials  are  dark  colored  in  front  of 
the  eye,  light  behind. 

Now  that  Giinther  has  described  Bocourt's  Mexican  Ilomalocxanum 
coTonatum  as  //.  hocmirti^  it  seems  probable  that  T.  coronata  does  not 
occur  in  Mexico  at  all.  It  would  then  be  interesting  to  know  what  is 
Garman's  T,  corrmata^  from  San  Luis  Potosi.' 

TRIMORPHODON  LYROPHANES  Cope. 

A  single  specimen  (No.  19673)  was  obtained  at  the  fort  by  Dr.  Wilcox 
in  1892.     It  has  22  scale  rows  and  9  supmlabials. 

This  species  has  been  taken  in  other  places  in  southern  Arizona,  viz, 
by  Henshaw  (No.  8760)  in  October,  1874,  and  by  Dr.  Irwin  at  Foi-t 
Buchanan  (No.  5283). 

ELAPS  EURYXANTHUS  Kennicott. 

Of  this  very  interesting  snake  there  is  a  specimen  (No.  17790)  from 
the  immediate  vicinity  of  the  fort  at  Huachuca,  collected  by  Dr. 
Wilcox,  while  Dr.  Fisher's  collection  contains  a  specimen  from  Fort 
Bowie  (No.  22194). 

»Proc.  Cal.  Acad.  Sei.  (2),  VI,  August  18,  1896,  p.  346. 

*Biol.  Centr.-Amer.,  Rept,  p.  149. 

•Bull.  Eae.  Inst,  XJX,  1887,  p.  128.  oigitizedbyGoOglc 
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SISTRURUS  CATENATUS  EDWARDSII  (Baird  and  Qiraixi). 

A  single  specimen  of  the  Western  massasauga,  collected  by  Or.  W^il- 
cox  on  the  paiude  ground  of  Fort  Huachuc«.  (No.  17789),  is  the  only 
definite  record  of  this  species  west  of  the  Rio  Grande,  except  a  speci- 
men collected  by  Henshaw  in  "southern  Arizona"  (No.  8409). 

CROTALUS  PRICEI  Van  Denburgh. 

This  rattlesnake,  so  distinct  from  all  the  other  species  oceurring" 
within  the  United  States,  was  described  in  1895  bj'^  Mr.  van  Deii>>ur]gfii 
from  five  specimens  collected  by  Mr.  W.  W.  Price  in  the  Huachuca 
Mountains.  Curiously  enough,  it  has  not  been  obtained  by  an\^  of  the 
parties  collecting  for  the  United  States  National  Museum. 

CROTALUS  MOLOSSUS  Baird  and  Girard. 

Two  highly  colored  specimens  of  this  handsome  rattler  have  been 
sent  in  by  Dr.  Wilcox,  viz,  Nos.  17788  and  21107.  The  fii-st-men- 
tioned  one  was  taken  in  the  can^^on  above  the  fort  at  an  altitude  of 
about  5,500  feet. 

CROTALUS  ATROX  Baird  and  Girard. 

Four  specimens  from  Fort  Huachuca,  viz,  two  by  Lieutenant  Benson 
(Nos.  14742,  14743)  and  two  by  Dr.  Wilcox  (Nos.  21108,  21109),  dem- 
onstrate  most  convincingly  the  utter   unreliability  of  the  so-called 
C.  Hcntulatn^,     Benson's  smaller  specimen  (No.  14742)  has  the  scutel- 
lation  on  the  anterior  portion  of  the  head  of  the  typical  C.  atrox.     No. 
21109  has  two  enlarged  scute-like  scales  between  the  anterior  half  of 
the  supraoculars,  preceded  and  followed  by  small  scales;  No.  21108 
has  similarly  enlarged  scales,  which,  however,  are  preceded  by  a  pair 
just  like  them,  and  followed  by  another  pair  somewhat  smaller;  the 
fourth,  a  very  large  specimen,  is  somewhat  intermediate  between  the 
three  others,  as  it  has  two  pairs  of  large  scales  between  the  supra- 
oculars, sepanitod  on  the  median  line,  however,  M'  a  series  of  small 
scales,  while  the  median  space  in  front  of  the  interoculars  is  covered 
with  small  scales. 

This  is  a  fair  example  of  the  status  of  this  alleged  species,  not  only 
in  this  locality  but  wherever  it  is  found.  It  is  nothing  but  an  indi- 
vidual variation,  more  common  in  the  Rocky  Mountain  and  Sierra 
Madre  region,  perhaps,  than  elsewhere,  but  nowhere  attaining  such  a 
percentage  of  stability  as  to  warrant  its  recognition  even  as  a  subspe- 
cies or  race. 

CROTALUS  LEPIDUS  Kennicott. 

Two  specimens  from  Fort  Huachuca  have  been  sent  in  by  Dr.  Wil- 
cox (Nos.  19072,  21100),  one  without  head.  This  rare  snake  seems 
to  be  not  uncommon  in  this  region,  as  four  specimens  were  collected 
by  Mr.  Price  near  Fort  Lowell  and  in  the  Huachuca  Mountains.* 


^Van  Denbui^gh,  Proc.  Cal.  Acad.  Sci.,  (2),  VI,  189  6,  p.  348. 
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CX3NTRIBUnONS  TOWARD  A  MONOGRAPH  OF  THE  LEPI- 
DOPTEROUS  FAMILY  NOCTUID^  OF  BOREAL  NORTH 
AMERICA. 

A  REVISION  OF  THE   MOTHS  REFERRED  TO  THE  GENUS  LEUCANIA, 
WITH  DESCRIPTIONS  OF  NEW  SPECIES 


By  John  B.  Smith,  Sc.  D., 

Of  Rutgers  CoUege,  New  Brunsuick^  New  Jersey, 


As  it  stands  in  our  lists  at  present  the  genus  Leucania  includes  all 
those  species  with  hairy  eyes  and  unarmed  legs  in  which  the  vestiture 
is  more  or  less  hairy,  the  colors  pale  yellow  or  luteous  tending  to 
reddish,  and  the  markings  more  or  less  strigate;  normal  noctuid  macu- 
lation  rarely  complete.  The  antennae  of  the  male  are  simple  or  nearly 
so  and  the  front  of  the  head  is  without  modification. 

Setting  aside  a  small  series  of  narrow-winged,  long-bodied  foims  as 
generically  distinct  under  the  name  Neleucania^  the  remainder  of  the 
species  agree  in  the  somewhat  robust  body,  modemte,  not  retracted 
head,  long  and  functional  tongue.  The  eyes  are  round,  moderate  in 
size,  and  the  palpi  reach  the  middle  of  front.  These  palpi  are  stout, 
hair}',  the  terminal  joints  short  and  obtuse.  PiUpalpis  is  an  exception, 
chiefly  in  the  male.  The  thorax  is  usually  quadmte,  with  collar  and 
patagise  fairly  well  marked;  but  in  some  series  it  is  quite  loosely 
clothed,  with  the  parts  indetined.  The  vestiture  varies  from  thin  hair, 
through  flattened  hair  to  a  mixture  of  long  scales  and  hair;  the  latter 
an  unusual  feature.  Behind  the  collar  centrally  there  may  be  a  small 
ridge  or  crest,  a  small  divided  crest,  or  no  obvious  tufting  at  all. 

The  abdomen  is  untuf  ted  except  at  sides  in  the  males.  The  vestiture 
on  the  under  side  is  loose  and  woolly,  the  males  being  apt  to  have  the 
legs  sexually  tufted. 

The  primaries  vary  somewhat  in  shape  and  ma}'  be  quite  stumpy  or 
trigonate  with  marked  or  even  acute  apices. 

The  species  occur  throughout  the  United  States  and  north  as  well  as 
southward,  though  on  the  whole  the  genus  may  be  said  to  be  Northern 
rather  than  otherwise. 

In  the  preparation  of  this  paper  my  reliance  has  been  first  of  all  on 
the  material  in  my  own  hands,  which  was  more  complete  than  that  of 


Proceedings  U.  S.  National  Museum,  Vol.  XXV— No.  1283. 

159  T 

Digitized  by  V^OOQ IC 


160  PROCEEDTNQS  OF  THE  NATIONAL  MUSEUM.  vol.  xxv. 

any  other  single  collection.  From  the  United  States  National  Museum 
I  had  100  examples,  including  all  save  type  specimens.  From  Dr.  Wil- 
liam Barnes,  of  Decatur,  Illinois,  I  had  his  entire  material  in  the 
genus,  peculiarly  rich  in  some  local  Western  forms.  From  Mr. 
W.  D.  Kearfott,  of  Montclair,  New  Jersey,  I  had  a  series  of  specimens 
illustmting  a  few  special  forms.  The  collections  of  the  American 
Museum  of  Natural  History  were  carefully  compared  and  som^  unde- 
termined material  was  loaned.  The  collection  of  the  Brooklyn  Insti- 
tute of  Arts  and  Sciences  (Neumoegen  and  Graef  collections)  was 
compared  and  specimens  were  loaned  from  it.  From  the  collection  of 
the  American  Entomological  Society  several  specimens  were  secured. 
The  Strecker  material  was  carefully  compared,  and  in  addition,  several 
correspondents  sent  me  examples  that  will  be  specifically  acknowledged 
later  on. 

Within  the  limits  of  the  genus  proper  the  species  range  themselves 
into  a  number  of  small  or  larger  groups,  some  well,  some  ill  defined, 
and  in  one  or  two  cases  not  altogether  easily  separated  on  other  than 
sexual  characters.  It  might  be  put  in  a  somewhat  different  way  as  a 
number  of  well-marked  species,  some  of  which  remained  true  to  type, 
others  of  which  diverged  and  gave  rise  to  forms  which  are  not  yet 
altogether  well  marked. 

A  somewhat  well-defined  series  may  be  typified  by  umpunx;ta^  in 
which  there  is  a  sharp  ridge  or  crest  behind  the  collar,  not  very  promi- 
nent to  be  sure,  but  always  recognizable  in  good  examples.  As  addi- 
tional characters  we  have  the  trigonate,  pointed  primaries  in  which 
both  the  ordinary  spots  are  at  least  traceable,  and  the  character  of  the 
male  genitalia. 

The  group  consists  of  only  two,  very  unlike  species,  one  of  which 
is  known  in  the  female  only. 

Lutina  differs  from  all  our  other  species  in  that  it  has  both  the  ordi- 
nary spots  outlined  by  yellowish  rings,  the  median  lines  complete,  and 
the  subterminal  line  obvious.  In  other  words,  the  normal  noctuid 
maculation  is  complete.  The  only  example  known  to  me  is  from 
Florida  and  is  a  female. 

TJnipuncta  has  the  ordinary  spots  on  the  primaries  paler,  but  not 
ringed,  so  that  they  are  obvious,  but  not  defined.  The  median  lines 
are  punctiform,  and  in  some  specimens  both  are  completely  traceable. 
Usually,  however,  the  transverse  anterior  line  is  lost  in  the  general 
powdery  character  of  the  wing,  and  sometimes  the  transverse  posterior 
line  shares  the  same  fate.  The  general  color  is  a  variable  shade  of 
reddish  or  fawn  gray  or  brown,  sometimes  with  a  little  admixture  of 
yellowish.  The  surface  is  speckled  with  black,  forming  a  dark  oblique 
subapical  shade  and  a  dusky  shading  along  the  median  vein,  at  the  end 
of  which  is  a  single  white  dot. 

The  secondary  characters  of  the  male  consist  of  moderate  fringes  on 
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all  the  femora  inferiorly,  and  with  outward  fringes  of  long  hair  on 
the  tibiae,  forming  no  tufts  in  either  case;  but  those  on  the  middle 
pair  more  prominent  than  any  of  the  others.  In  the  antennae  there  is 
a  longer  bristle  on  each  side  of  each  joint. 

The  male  genitalia  are  unique  and  rather  simple.  The  harpes  are 
domewhat  narrow  at  base  and,  at  a  little  less  than  half  their  length, 
divide  into  a  broad  inferior  lobe  and  a  narrow  superior  continuation, 
which  again  enlarges  into  a  broad  rounded  tip,  the  inner  surface  of 
which  is  set  with  short,  stiff,  pointed  spines.  The  clasper  is  a  small, 
curved  claw  or  beak  at  the  point  where  the  harpes  divide. 

In  all  the  other  species  there  is  either  no  obvious  tufting  of  any 
kind  behind  the  collar  or  there  is  a  small  divided  crest. 

In  the  gvoyxp  paeudargyriu  we  have  two  species  with  robust  bodies 
and  comparatively  short,  obtuse  primaries,  in  which  both  the  ordinary 
spots  are  marked  and  the  transverse  posterior  line  is  composed  of  a 
double  series  of  venular  dots.  Both  are  reddish  luteous  in  color  and 
are  more  or  less  black  powdered. 

P^eudargyria  has  the  abdomen  conspicuously  tufted  in  the  male, 
and  the  genitalia  have  dense  hair  and  scale  tuftings.  The  legs  in  the 
same  sex  are  very  prominently  tufted,  the  most  conspicuous  clothing 
being  on  the  anterior  pair.  The  coxa  has  a  tuft  of  long,  curly  scales 
on  the  outside.  The  femur  has  a  bunch  of  thick  blackish  hair  inferi- 
orly,  longest  toward  the  tibia,  capable  of  brush-like  expansion.  The 
tibia  has  a  dense  covering  of  black  hair  capable  of  fan-like  expansion 
exteriorly — altogether  a  very  striking  modification.  The  middle  leg 
is  rather  shorter  and  stouter  than  usual;  femur  with  a  fringing  of  long 
hair  inferiorly;  tibia  set  with  long  hair  on  all  sides  so  as  to  form 
a  prominent  loose  brush,  not  capable  of  fan-like  expansion.  In  the 
posterior  leg  the  femur  is  fringed  with  long  hair  inferiorly,  but  not  so 
much  as  on  the  others;  the  tibia  with  a  clothing  of  thin  hair  on  all 
sides,  not  forming  an  obvious  brush. 

The  genitalia  resemble  those  of  the  group  commoides.  The  harpes 
are  very  broad  at  base  and  narrow  only  a  little  inferiorly  for  nearly 
two-thirds  their  length,  then  they  are  cut  off  abruptly  from  below  to 
form  a  narrow,  oblong,  obliquely  rounded  tip.  This  oblique  tip  is  set 
with  long,  rather  stout  bristles.  At  the  point  on  the  upper  margin 
where  the  oblong  tip  joins  the  broad  body  of  the  harpe  there  is  a 
curved  elevated  ridge  with  the  margins  turned  in,  forming  a  crater- 
like cavity  with  the  outline  incomplete.  The  clasper  is  a  moderately 
long  and  stout  cylindrical  hook,  not  much  curved,  arising  from  the 
inner  portion  of  the  crater  over  a  broad,  irregular,  corneous  plate. 

The  species  occurs  east  of  the  Rocky  Mountains  throughout  the 
greater  portion  of  the  United  States  and  Canada. 

PilipaJ/pis  is  obviously  related  to  the  preceding  in  appearance,  but 
has  a  prominent  diffusely  margined  })lack  shading  from  the  reniform 
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to  the  transverse  posterior  line.  I  have  only  a  female  at  hand,  but  Mr. 
Grote's  type  was  a  male.  He  compares  it  vnth  pseiidargyria^  states  that 
it  does  not  have  the  exaggerated  tufts  on  abdomen  and  tibiae,  and  adds 
that  it  has  "a  curious  fan-shaped  tuft  of  spreading  hair  arising  from 
the  upper  surface  of  the  second  joint  of  the  unusually  prominent 
palpi." 

This  character  is  distinctive  and  will  serve  to  differentiate  the  male 
from  all  others  of  our  species.  The  female  is  readily  recognizable  by 
the  blackish  shade  already  described.  All  the  known  specimens  are 
from  Florida. 

Svhpunctata  stands  by  itself,  but  in  many  points  resembles  uni- 
pimcta.  It  is  decidedly  smaller,  has  somewhat  narrower  primaries, 
but  of  the  same  shape,  and  has  the  dark  shading  over  the  median  vein, 
relieved  by  a  single  white  dot  at  the  end  of  the  cell. 

In  other  respects  the  type  of  maculation  is  the  same,  but  the  color 
in  suhpunctdta  is  darker  and  it  is  closely  strigate  with  blackish  on  the 
veins  and  in  the  interspaces.  The  secondaries  are  white  at  base,  semi- 
translucent,  with  a  smoky  outer  border.  Behind  the  collar  is  a  dis- 
tinct divided  thoracic  crest,  and  this  separates  the  species  shai*ply  from 
unijpu7iGta. 

In  the  male  the  anterior  legs  have  a  fringe  of  black  scaly  hair  on 
the  cox8e;  the  femora  have  a  dense  fringe  of  shorter  scales;  the  tibial 
vestiture  is  short,  dense,  and  not  prominent.  On  the  middle  leg  the 
femoi'a  have  a  moderate  fringe  of  not  very  long  hair;  the  tibias  are  set 
with  moderate  hair  on  all  sides,  but  it  is  neither  very  dense  nor  brush- 
like. On  the  posterior  leg  the  femora  have  a  moderate  fringe  basally 
and  the  tibiae  have  thin,  scant,  longer  hair. 

The  male  genitalia  are  characteristic.  The  harpes  are  very  broad 
basally  and  beyond  the  middle  narrow  abruptly  and  evenly  from  both 
margins  to  about  one-fourth  their  previous  width;  beyond  that  they 
broaden  gradually  to  a  slightly  rounded  tip  which  is  furnished  with  a 
series  of  six  long  bristle-like  hairs  set  in  conspicuous  pits.  The  clasper 
is  an  irregular  corneous  plate  from  which  arises  a  short,  cylindrical, 
nearly  straight  spur  and  two  lower,  somewhat  curved,  pointed  proc- 
esses; quite  unique  in  the  genus. 

Dr.  Strecker's  species  coinplicata  is  a  small  example  of  this  species, 
whose  home  is  in  Texas  and  New  Mexico. 

Pollens  is  typical  of  a  rather  well-defined  group  in  which  the  vesti- 
ture is  thin  and  hairy,  forming  no  obvious  tufting  on  the  thorax  and 
leaving  the  collar  and  patagiie  not  or  but  feebly  defined.  There  are 
no  lines  or  other  marks  on  the  collar  and  none  on  the  thorax.  The 
primaries  are  normally  trigonate,  with  marked  but  not  acute  apices, 
without  longitudinal  dark  lines  or  obvious  discal  spots,  the  median 
vein  whitish,  rarely  well  marked,  and  the  transverse  posterior  line 
wanting  or  reduced  to  two   black   dots.     The  secondaries   tend  to 
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blackish  on  the  disk,  leaving  the  margins  white.  In  the  male,  the  leg 
tuftings  are  not  prominent,  the  femora  fringed  inferiorly  and  one  or 
more  pairs  of  tibiae  with  longer  hair,  forming  no  tufts.  The  male 
antennae  have  single,  slightly  longer  lateral  bristles  on  each  joint. 

The  male  genitalia  are  quite  characteristic,  and  all  the  species 
resemble  each  other  closely  in  this  particular.  The  harpes  are  broad 
at  base  and  broaden  to  the  middle,  where  they  are  suddenly  narrowed 
from  below,  the  upper  margin  being  continuous.  Beyond  this  they 
broaden  again  into  a  rounded,  lappet-like  tip,  the  inner  side  of  which 
is  closely  set  with  pointed  spines  of  moderate  length.  The  clasper 
consists  of  two  processes  from  the  same  base;  one  is  cylindrical 
curved  upward,  hook-like,  with  an  obtuse  tip;  the  other  is  bent  out- 
ward and  curved  downward,  mth^r  beak- like  in  character,  the  tip 
usually  obtuse. 

While  the  group  itself  is  thus  well  defined  and  rather  sharply  sep- 
arated from  the  others,  the  species  within  the  group  are  very  closely 
allied. 

In  the  first  place,  comparing  all  accessible  examples  of  the  true 
European  pollens,  I  do  not  find  any  American  examples  that  entirely 
agree  with  any  of  them.  The  American  examples,  which  I  term  l/uteo- 
pallens^  are  uniformly  less  strigate,  uniformly  brighter,  and,  on  the 
whole,  with  whiter  secondaries.  There  is  quite  a  marked  difference 
in  the  genitalia,  comparing  five  pairs  of  the  American  with  three  pairs 
of  the  European  form.  In  the  latter  the  harpes  are  quite  prominently 
angulate  on  the  superior  margin  and  the  upper  angle  of  the  tip  is 
quite  obviously  marked.  The  spinulation  of  the  inner  side  is  also  less 
abundant  and  shorter.  The  lower  clasper  is  broader  and  more  spatu- 
late  in  form  than  any  American  specimen.  The  alliance  is  close,  but 
as  species  go  in  this  group  luteopallens  is  not  the  same  as  pollens. 

The  femoral  fringes  of  the  male  are  very  moderate  and  the  hind 
tibiae  only  have  a  little  longer  hair  fringing  above  the  middle.  In  this 
respect  pollens  agrees  with  Ivieopollens,  which  inhabits  the  Atlantic 
coast  region. 

MirwTQfta  is  smaller  and  darker  throughout,  the  secondaries  in  par- 
ticular being  blacker  on  the  disk.  The  primaries  have  a  broader,  more 
stumpy  appearance,  due  to  the  comparatively  stouter  body.  In  reality 
vihwrata  is  much  more  closely  allied  in  appearance  to  pcdlens  than  is 
luteopallens;  and  this  is  also  marked  in  the  male  genitalia,  which  are 
intermediate  between  those  of  pollens  and  luteopallens^  while  really 
distinct  from  both.  The  leg  tuftings  are  much  better  developed,  how- 
ever, than  in  luteopallens^  especially  on  the  anterior  and  posterior 
tibiae,*  which  have  an  obvious  fringing  of  long  hair. 

This  species  ranges  along  the  Rocky  Mountain  region  from  New 
Mexico  northward  into  British  America  and  to  the  Pacific  coast  at 
Vancouver. 
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Oxygale  is  somewhat  larger  and  broader  winged  than  the  previous 
species,  and  has  a  grayish  shading  over  the  luteous  base.  The  streak- . 
ings  are  very  fine  and  not  contrasting,  giving  the  whole  insect  a  very 
even  appeamnce.  The  secondaries  are  entirely  blackish  except  along 
the  costa,  or  there  is  only  a  narrow  whitish  edging  along  the  outer 
margin. 

The  male  genitalia  are  exactly  as  in  luteopaUens^  but  the  leg  tuft- 
ings  are  even  more  marked  than  in  minorata.  In  this  species  the 
middle  tibise  also  are  furnished  with  fringes  outwardly,  so  that  all 
are  now  fringed.  The  range  of  this  species  is  from  the  middle  Rockies 
southward,  west  to  the  Pacific  coast,  and  throughout  California. 

RubripaUens  differs  from  all  the  other  species  in  this  group  by  the 
reddish  shading  over  the  primaries.  This  is  given  by  the  reddish 
streakings  over  the  yellow  base,  the  paler  veins  being  thereby  more 
than  usually  relieved.  The  secondaries  have  a  yellowish  tinge  and 
vary  from  this  to  a  transjmrent  smoky,  the  disk  being  always  more 
or  less  blackish.  The  range  of  this  species  is  from  the  middle  Rockies 
into  Utah. 

The  genitalia  of  the  male  do  not  differ  from  those  of  luteopaUena 
and  the  leg  tuftings  are  very  like  those  of  oxygale, 

Pertracta  Morrison  belongs  in  this  series,  but  I  doubt  its  being  an 
American  insect.  The  type  is  in  the  Strecker  collection,  and,  while 
the  wings  are  ^perfect,  the  body  is  crushed  as  though  it  might  have 
been  papered.  The  locality  given  on  the  label  is  '' Pennsylvania," 
and  I  have  undei*stood  Dr.  Strecker  to  say  it  came  from  a  Philadel- 
phia collector,  whose  name  he  did  not, give.  1  believe  it  to  be  an 
unusually  well-marked  pollens^  with  a  reddish  tint,  a  little  discolored 
in  the  relaxing  jar;  in  other  words,  a  European  specimen.  Mr.  Mor- 
rison was  in  several  cases  misled  as  to  the  source  of  his  specimens, 
and  1  believe  that  in  this  case  Dr.  Strecker  was  also  imposed  upon. 
I  can  scarcely  credit  the  occurrence  near  Philadelphia  of  a  good 
species  so  like  pollens  and  so  rare  that  in  twenty-six  years  not  a 
specimen  has  been  captured  by  any  of  the  Philadelphia  collectors. 

In  tabular  form  the  species  of  this  group  may  be  separated  as 
follows: 

Light  creamy  yellow,  streakings  not  contrasting;  secondaries  with  a  small  discal  area 

blackish luteopaUem, 

Darker,  with  a  luteous  tinge;  streakings  more  obvious  and  somewhat  contrasting; 

secondaries  with  more  of  disk  blackish minorata. 

Pale  grayish  luteous;  streakings  not  contrasting;  secondaries  all  blackish  except  the 

margins oxygale. 

Reddish  luteous,  obviously  streaky;  secondaries  with  a  yellowish  tinge,  smoky  or 

blackish  shaded rubripaUens. 

The  group  dlbilmea  comprises  another  series  of  closely  allied  species 
which  may  be  separated  out  with  a  little  care  and  a  fair  material  to 
work  with.    Superficially  all  the  species  agree  in  having  the  lower 
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half  of  the  collar  white,  or  at  least  much  paler  than  the  upper  portion, 
and,  in  good  examples,  white  lines  on  the  patagiae.  The  wings  are 
normally  trigonate,  of  moderate  length,  the  apices  well  marked,  though 
scarcely  acute.  The  median  vein  is  whit^,  and  the  white  streak  tends 
to  continue  in  the  interspace  between  veins  3  and  4.  Below  this  white 
shade  is  a  more  or  less  diffuse  red,  smoky,  or  blackish  shade  which 
extends  to  the  end  of  the  median  vein.  Above  vein  4  from  its  incep- 
tion a  red,  smoky,  or  blackish  triangular  shade  extends,  starting  as  a 
point  and  broadening  outwardly  until,  on  the  outer  margin,  it  fills  the 
space  between  vein  4  and  just  below  the  apex,  where  it  again  ends  in 
a  point. 

These  characters  of  maculation  are  quite  obvious  and  are  easily 
recognizable;  but  the  male  genitalic  characters  are  equally  strong  and 
equally  distinctive.  The  harpes  are  moderately  broad  at  base,  oblong 
to  a  point  well  beyond  the  middle,  and  there  abruptly  narrowed  from 
below.  The  narrow  extension  from  the  upper  margin  is  obtusely  bent 
downward  and  then  suddenly  enlarged  into  a  hatchet-shaped  tip;  the 
outer  edge  with  a  fringe  of  spinules  directed  inwardly.  This  is  char- 
acteristic of  the  group,  and  occurs  nowhere  else  in  the  genus.  The 
clasper  is  usually  divided  into  three  processes,  of  which  the  lower  is 
more  or  less  spatulate  or  ligulate;  the  upper  flattened  or  round,  shorter 
and  stouter;  the  median  is  a  longer,  more  slender,  usually  pointed  spur. 
The  upper  and  lower  processes  are  from  the  same  base,  the  central 
structure  arises  separately. 

As  to  leg  structure,  in  the  males  the  species  as  a  whole  agree  in 
having  long,  thin,  hairy  fringes  on  the  under  side  of  all  the  femora. 
The  anterior  tibiae  are  variably  fringed  outwardly  and  the  tufting  is 
obvious.  The  median  tibiae  are  not  obviously  tufted.  The  posterior 
tibiae  are  variably  furnished  with  long  thin  hair,  tending  to  real  tufts. 
Generally  speaking,  the  northern  forms  are  not  so  obviously  tufted  as 
are  the  southern  species. 

The  male  antennae  are  barely  ciliate  and  do  not  have  longer  lateral 
bristles  on  the  joints. 

RvbHpennis  differs  from  all  others  in  this  series  and  in  the  genus 
by  having  all  the  darker  shadings  bright,  pinkish  red.  The  male 
genitalia  while  after  the  group  type  have  the  claspei's  quite  different 
from  those  of  any  other  species.  The  lower  process  is  long,  cylin- 
drical, and  pointed;  the  upper  a  broad,  short  beak. 

The  home  of  this  species  is  in  Texas,  but  it  extends  northward  into 
Missouri. 

AlbiUnia  has  dark  smoky  or  black  secondaries  in  both  sexes,  which 
may  be  a  little  lighter  at  the  extreme  base  only.  It  is  on  the  whole  a 
small  species,  the  primai-ies  dark  luteous  in  ground  and  the  smoky 
shades  broad  and  diffuse.  The  discal  dots  may  or  may  not  be 
prominent 


Digitized  by 


Google 


166  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  vouxxv. 

The  male  genitalia  are  of  the  characteristic  form,  with  all  the  pro- 
cesses well  developed. 

This  form  has  a  wide  distribution,  ranging  in  my  material  from 
southern  Arizona  to  New  Jersey. 

Ohscurior  resembles  the  preceding  in  size  and  in  the  dark  color  of 
the  primaries;  but  the  maculation  is  more  even  and  the  discal  spots 
are  absent.  The  secondaries  are  whitish  to  the  middle  or  beyond,  the 
margin  diffusely  smoky. 

The  genital  structure  is  like  the  preceding  and  the  form  may  be 
only  a  local  variety.  But  it  comes  from  Manitoba,  and  1  have  found 
this  faunal  region  so  well  marked  that  I  risk  the  name,  based  chiefly 
on  the  more  even  color  of  the  primaries  and  the  partially  white 
secondaries. 

Diffusa  is  a  markedly  lighter  colored  and  larger  species,  the  second- 
aries white,  with  a  diffuse  smoky  outer  margin  varying  in  width. 
The  dark  areas  of  the  primaries  are  much  smaller  and  much  better 
defined,  the  terminal  space  tending  to  become  leaden  gray.  There 
is  no  difficulty  at  all  in  separating  out  this  form  from  both  of  the 
preceding. 

The  male  genitalia  are  distinctive  chiefly  by  having  the  superior 
process  short,  blunt,  and  cylindrical,  like  a  thumb,  while  the  lower 
process  is  quite  flattened.  There  are  other  differences  in  detail  which 
may  be  better  understood  by  a  reference  to  the  figures  herewith  given. 

This  is  the  most  widely  distributed  form.  Walker's  type,  coming 
from  Nova  Scotia,  while  Mr.  Druce  figures  a  specimen  as  coming  from 
near     e  City  of  Mexico. 

The  other  species  in  this  group  agree  in  having  the  secondaries 
entirely  white. 

Limitata  is  from  Texas  and  has  the  brown  shading  to  the  white 
median  vein  on  both  sides  of  it — that  is,  there  is  a  narrow  brown 
shading  that  begins  near  the  base  of  the  cell  itself,  margins  the  vein 
on  each  side,  and,  beyond  it,  continues  into  the  brown  subapical  shade. 

The  male  genitalia  have  the  superior  process  flat  and  squarely 
terminated,  the  inferior  more  obviously  spoon-shaped  than  in  the 
other  species. 

Tetera  differs  from  the  preceding  in  that  the  median  vein  is  not  obvi- 
ously whitish,  and  there  is  no  dusky  shade  above  the  median  vein. 
The  dusky  shadings  are  well  marked,  but  a  pinkish  shading  is  intro- 
duced along  the  costa  and  in  the  submedian  interspace.  The  discal 
spot  is  marked  in  all  the  specimens,  and  is  also  present  in  the  preceding 
species. 

In  the  male  genitalia  the  species  is  the  most  aberrant  of  the  group. 
The  upper  process  of  clasper  is  altogether  lacking;  the  lower  process 
is  cylindrical,  finger-like,  and  the  middle  hook  is  only  moderate  in 
length,  a  little  curved  and  pointed  at  tip.     The  tip  of  the  harpcs  is 
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also  quite  different  from  the  allied  forms,  and  altogether  this  proves 
itself  a  good  species  without  doubt.     It  is  from  Arizona. 

Neptis  resembles  diffusa^  but  the  secondaries  are  entirely  white,  the 
dark  shadings  on  the  primaries  are  much  reduced,  much  more  even, 
and  the  discal  spot  is  absent  in  most  cases. 

The  genitalia  are  practically  like  those  of  diffusa^  but  the  lower 
process  of  clasper  is  a  little  more  scoop-shaped  at  tip,  and  the  tip  of 
the  harpe  is  somewhat  more  narrow  and  pointed.  Otherwise  in  all 
respects  the  resemblance  is  very  close.  All  the  specimens  are  from 
Colorado. 

Taken  together  the  species  recognized  here  make  an  unusually  com- 
pact group,  from  which  rvbripe^xnis  stands  out  at  once  by  its  red  color. 
AUnlinea  and  dbscurior  are  small,  veiy  dark  species  in  which  the  sec- 
ondaries are  smoky  or  pale  only  at  base.  The  latter  may  easily  be  a 
local  variety  of  the  former. 

Diffusa  is  larger  and  paler,  with  the  secondaries  white  except  for 
the  smoky  dusky  margin,  which  varies  greatly,  and  neptis  may  be  a 
local  variety  in  which  the  smoky  tinge  disappears  altogether. 

Limitata  is  a  good  species  with  white  secondaries,  in  which  the 
median  vein  is  margined  on  the  upper  edge. 

Tetera  is  well  marked  by  genital  structure  and  by  the  tendency  to 
pink  tinging  in  the  costal  and  submedian  regions  of  the  primary. 

In  tabular  fonn  the  differences  appear  as  follows: 

1.  Primaries  with  the  darker  shadings  pinkish  red ruhripennia. 

Primaries  with  the  darker  shading  smoky  or  blackish 2 

2.  Secondaries  white  at  base,  smoky  toward  and  at  outer  margin 3 

Secondaries  white 4 

Secondaries  black albilinea, 

3.  Size  small,  colors  dark,  secondaries  translucent  at  base,  smoky  margin  broad. 

obscurior. 
Size  larger,  colors  much  lighter;  secondaries  white  except  for  a  smoky  outer 
margin,  which  is  narrow  or  \»ery  narrow diffusd, 

4.  Median  vein  white,  with  a  brown  margin  on  each  side limitata. 

Median  vein  not  obviously  white,  without  dusky  margin  above 6 

6.  Discal  dot  obvious;  a  pinkish  shading  on  costa  and  in  submedian  interspace  .  ^tdera. 
Discal  dot  wanting  or  obscure;  shadings  reduced,  even,  not  pinkish neptis. 

The  group  ligata  is  composed  of  three  very  closely  allied  species, 
which  agree  in  mther  small  size,  somewhat  frail  body,  close,  some- 
what scaly  vestiture,  and  a  slightly  convex  thorax,  in  which  the  collar 
and  patagise  are  not  well  marked.  The  collar  has  a  single  transverse 
line  across  the  middle. 

The  primaries  have  the  costa  and  inner  margin  convex,  the  outer 
margin  oblique  and  somewhat  rounded.  A  dusky  median  shade 
extends  from  base  to  outer  margin  over  the  median  vein,  which  is 
partly  white.  This,  with  the  small  size  and  rather  slight  form,  makes 
the  characteristic  feature  in  the  species.     The  transverse  poster?^- 
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line  is  punctiform  and,  in  general,  is  complete  or  at  least  completely 
traceable. 

Ligata  has  a  distinct  pinkish  shading,  and  the  surface  is  obviously 
black  powdered.  The  markings  are  rather  well  defined  and  the  trans- 
verse posterior  line  is  generally  complete.  The  species  is  from  the 
South  and  Southwest. 

Fl^hilis  is  exactly  like  ligata  except  that  the  pinkish  tinge  is  less 
obvious  and  the  punctate  transverse  posterior  line  is  not  quite  so  well 
marked.     It  is  from  Long  Island. 

Riviosa  is  ligata  with  all  the  markings  more  obscure. 

It  is  more  than  probable  that  all  these  are  slight  local  varieties  of 
one  species  which  is  not  uncommon  southwardly,  but  becomes  very 
rare  as  we  go  north.  Of  rimosa^  Dr.  Thaxter  was  good  enough  to 
send  me  a  male,  which  he  compared  with  the  type  in  his  possession, 
and  besides  these  two  examples  I  know  of  none  in  collections.  Years 
ago  Mr.  Tepper  took  two  examples  on  Long  Island,  which  formed  the 
types  oiflahilis.  One  of  these  is  now  in  the  British  Museum  and  one 
is  at  the  agricultural  college  in  Michigan.  I  have  an  example  com- 
pared with  the  British  Museum  type,  and,  by  the  courtesy  of  Prof. 
R.  W.  Pettit,  I  was  able  to  compare  the  other  type  as  well.  There 
are  no  other  specimens  known  to  me  2^flabilis  in  collections. 

The  male  genitalia  are  exactly  alike  in  all  three  forms.  The  harpes 
consist  of  a  broad,  oblong  basal  piece  from  which  a  narrow  oblong 
process,  rounded  at  tip,  extends  superiorly.  The  inferior  angle  of 
this  broad  basal  piece  is  drawn  out  into  a  shai*p  point.  At  the  rounded 
tip  there  are  two  long,  spine-like  hairs,  but  no  other  armature.  At 
the  extreme  base  of  each  harpe  is  a  long,  stout,  somewhat  curved, 
and  irregularly  toothed  chitinous  process.  The  clasper  forms  one 
slender,  cylindi'ical  superior  finger  and  two  stouter,  more  beak-like, 
parallel,  pointed  processes. 

The  leg  tuftings  in  the  male  show  no  strongly  marked  characters, 
the  femoral  tuftings  and  fringings  being  scarcely  more  obvious  than 
in  the  female.  The  antennal  ciliations,  however,  are  well  marked.  It 
is  scarcely  needful  to  attempt  the  separation  of  these  forms  by  means 
of  a  table. 

The  group  iiimeta  is  composed  of  species  with  short,  stumpy  wings, 
robust  body,  the  thorax  quadrate,  with  a  divided  crest  behind  the  col- 
lar, the  latter  being  well  marked  and  with  transverse  darker  lines. 
The  patagifle  are  also  well  defined  and  a  little  uplifted.  The  vestiture 
is  coarse  and  the  species  have  a  roughly  powdered  appearance,  due  to 
a  speckling  of  black.  The  ground  color  is  a  dull  grayish  luteous  with 
a  tendency  to  reddish  which  is  dominant  in  insueta.  The  primaries 
have  a  streaky  appearance,  the  veins  being  usually  lighter  than  the 
margins  and  in  the  interspaces  a  dusky  streak  is  usually  obvious.  The 
median  vein  is  usually  white  or  at  least  paler,  but  there  is  no  well- 
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defined  dusky  shade  accompanying  it  inf eriorly .  There  may  be  a  dark 
or  black  basal  streak,  but  this  extends  into  the  interspace  and  not 
along  the  vein.  There  is  no  black  discal  dot,  though  in  some  examples 
a  few  black  scales  help  to  define  the  white  dot  inwardly.  The  puncti- 
fonn  transverse  posterior  line  is  complete  and  sometimes  tends  to 
become  geminate. 

The  legs  in  the  males  of  this  group  have  the  sexual  tuftings  best 
developed  in  hsterodoosa.  The  anterior  femora  are  fringed  beneath 
with  long  dense  hair,  about  as  long  at  base  as  at  tip,  and  forming  no 
tufts;  the  tibisB  are  not  modified.  The  middle  femora  are  fringed  for 
their  entire  length,  but  the  hair  at  base  is  very  much  longer  than  that 
at  tip;  the  tibisB  are  outwardly  clothed  with  very  dense  hair,  thickest 
at  the  middle,  but  forming  no  expansible  tufts.  The  posterior  femora 
have  a  thin,  moderate  fringing  at  base  only;  the  tibiae  have  a  small 
fringing  of  hair  outwardly. 

In  dia  the  development  is  about  the  same;  in  iri^ueta  it  is  not  quite 
so  well  marked,  and  in  megadia  it  is  so  reduced  that  there  is  not  much 
difference  between  the  sexes. 

The  genital  structure  is  similar  in  type  in  all  the  species;  but  no 
two  are  quite  alike.  The  harpes  at  about  the  middle  are  suddenly 
constricted  from  below  and  continued  along  the  superior  margin  into 
a  more  or  less  long-oval  tip.  There  may  be  one,  two,  or  half  a  dozen 
long  bristle-like  hairs  at  the  edges  of  this  tip.  The  clasper  is  made  up 
of  two  parts;  a  flat  long  plate,  the  margins  rolled  over  on  the  upper 
edge,  and  at  tip  the  upper  angle  is  drawn  out  into  a  sharp  curved  hook. 
From  this  plate  arises  a  long,  cylindrical  finger-like  process  directed 
obliquely  upward  and  outward  and  extending  well  beyond  the  upper 
margin  of  the  harpes. 

Only  in  dia  are  the  lateral  bristles  of  the  male  antennae  in  the  least 
marked. 

Dia  is  the  smallest  of  the  species,  the  veins  all  white  marked  and  no 
obvious  black  markings  anywhere  in  the  wing.  The  species  is  from 
California. 

Megadia  is  somewhat  larger,  much  better  marked,  the  dark  shad- 
ings obvious;  a  black  or  blackish  curved  basal  streak  extending  into 
the  submedian  interspace.  It  extends  along  the  mountain  ranges  from 
Arizona  into  British  America. 

Heterodoxa  is  again  larger,  markings  fully  as  obvious  as  in  the  pre- 
ceding; but  there  is  no  curved  basal  dash  and  the  punctif  orm  transverse 
posterior  line  is  more  obvious.  The  male  genitalia  also  show  an 
obvious  difference  as  compared  with  those  of  the  preceding  two  forms 
and  resemble  more  nearly  the  following.  It  extends  throughout  the 
northern  United  States  to  the  Pacific  coast. 

Insueta  is  perhaps  a  little  larger  on  an  average  than  heterodoxa^  and 
decidedly  reddish  in  color,  varying  somewhat,  however,  on  this  point. 
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The  streakings  are  more  prominent  than  usual  and,  altogether,   it  has 
all  the  group  charactei-s  better  and  more  completely  develop>e<i   than 
any  other  species.    The  black  basal  streak  is  obvious  in  this  species. 
In  tabular  form  the  species  sepai'ate  readily,  as  follows: 

Primaries  without  a  basal  black  streak. 

Size  small,  all  the  markings  obscure;  veins  white,  not  obviously  relieved    by 
darker  streakings;  secondaries  whitish,  even fHo. 

Size  larger,  all  the  markings  obvious;  veins  relieved  by  definite  streakings;  sec- 
ondaries outwardly  blackish  or  smoky,  not  even helercHlojtsa 

Primaries  with  an  obvious  curved  black  or  blackish  basal  streak. 

Size  small,  primaries  more  obtuse;  color  luteous  dull  gray,  rarely  shaded    ^watli 
red rg^effculla 

Size  large,  primaries  a  little  more  pointed;  color  reddish  gray,  shading  into  brick 
red , tjtszteia. 

The  species  extincta  is  entitled  to  rank  as  a  group  by  itself  because 
of  its  mther  narrow  primaries  which  are  acute  at  the  apex,  a  little 
incurved  below,  and  form  an  obvious  obtuse  angle  below  the  middle 
of  the  wing.     The  thoi-acic  vestiture  is  i-ather  fine  and  thin,  forming* 
no  obvious  tufts  and  relieving  neither  collar  nor  patagise;  the  collar  is 
crossed  by  two  transverse  lines.     The  primaries  are  very  obviously 
streaky,  while  the  lines  are  not  contrasting;  there  is  a  white  point 
relieved  by  a  few  black  scales  at  the  end  of  the  median  vein  and  the 
transverse  posterior  line  is  bent  very  strongly  inward    below  the 
middle. 

In  some  respects  the  species  resembles  the  ligata  group,  but  the 
wing  form  differs  materially  and  the  sexual  characters  are  more  nearly 
Vik^ phragmatidlcola  thvoxxghjuncicola. 

The  leg  tuftings  in  the  male  are  not  well  developed.  There  is  the 
usual  fringing  on  the  femora,  much  reduced  and  a  little  thickening  of 
the  vestiture  on  the  middle  tibia;  nothing  like  a  well-developed  tuft. 

The  genitalia  of  the  male  consist  of  very  broad,  irregularly^  oval 
harpes  from  the  upper  margin  of  which  very  narrow  tips  extend. 
The  end  of  each  tip  is  somewhat  rounded  and  set  with  long,  slender, 
bristle-like  hair.  The  clasper  consists  of  a  broad  chitinous  plate  from 
the  upper  angle  of  which  come  two  curved  corneous  processes.  One 
of  these  is  cylindrical,  hook-like,  and  extends  downward;  the  other  is 
beak-like  and  is  directed  upward,  extending  beyond  the  upper  margin. 

The  male  antennse  have  single  longer  bristles  laterally  on  each  joint. 

The  species  is  not  easily  mistaken  and  occurs  along  the  Atlantic 
coast  to  Maine. 

Leucania  jurwlcola  also  stands  by  itself  on  genital  chamcters,  but 
superficial!}^  it  resembles  the  gvoxxp phra<jviatidicola  very  closely.  The 
body  is  robust,  thorax  quadrate,  collar  and  patagife  well  marked.  The 
collar  has  a  series  of  ti-ansverse  lines  of  different  colors,  culminating 
in  a  broad  pui*plish  band  below  a  narrow  whitish  tip;  the  band  made 
up  of  three  narrow  lines  of  black,  blue,  and  brown.     The  little  tuft 
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behind  the  collar  is  also  purplish.  Transverse  posterior  line  puncti- 
form  usuall}'^  reduced  to  two  dots  only;  a  black  dot  in  the  submedian 
interspace.     Secondaries  more  or  less  smoky. 

Z.  mvltUinea  of  the  next  group  resembles ^*?/7K?w?oZa  quite  nearly,  but 
has  white  secondaries  and  a  less  prominently  lined  collar.  It  also  lacks 
the  black  dot  in  the  submedian  interspace,  hence  the  differentiation  is 
easily  made  when  the  two  are  at  hand  together.  In  the  male  the 
prominent  tuftings  of  multilinea  are  at  once  distinctive.  All  the 
specimens  oijuncicola  seen  are  from  Texas  or  Florida. 

The  leg  tuftings  of  the  male  are  not  especially  marked.  The  femoral 
fringes  are  much  as  described  for  the  group  inaueta^  but  are  not  so 
long  or  so  well  developed.  The  tibial  tuftings  are  obvious,  but  not 
prominent;  also  like  insueta  in  general  type. 

The  male  genitalia  are  unique.  The  haipes  are  veiy  broad,  almost 
triangular  in  shape,  the  angles  broadly  rounded,  the  upper  outer  mar- 
gin prolonged  into  a  narrow,  parallel  process,  rounded  at  tip.  At  the 
point  of  junction  with  the  basal  poi*tion  is  an  elevated  slightly  rounded 
ridge,  toothed  at  the  edges.  The  narrow  process  is  closely  set  at  tip 
and  along  its  inferior  margin  with  long  bristle-like  hair  arising  from 
definite  pits.  The  claspers  arise  from  .he  upper  outer  angle  of  a 
broad  chitinous  plate;  one  of  them  is  beak-like  and  curves  down, 
almost  parallel  with  the  edge  of  the  plate;  the  other  is  a  slender  cylin- 
drical procress  a  little  enlarged  above  the  middle. 

The  male  antennas  are  practically  simple. 

The  group  phraginatidicola  consists  of  yellow  or  reddish  luteous 
species  with  moderately  elongate  trigonate  primaries  in  which  the 
apices  are  at  least  well  marked  if  not  pointed.  The  body  is  quite 
robust,  collar  and  patagiae  well  marked,  and  in  good  specimen  an  obvi- 
ous little  divided  crest  anteriorly.  The  collar  has  one,  two,  or  even 
three  transverse  lines,  but  these  do  not  culminate  in  a  purplish  band. 
In  the  type  form  the  median  vein  is  white,  margined  with  a  black  or 
dusky  shading;  there  is  a  triangular  dusky  shade  based  on  vein  four, 
extending  nearly  to  the  apex,  and  this  is  traceable  in  all  save  the  palest 
forms. 

The  leg  tuftings  in  the  male  are  so  variably  developed  that  it  is 
deemed  best  to  refer  to  them  under  specific  headings. 

The  primary  sexual  characters  of  the  male  are  distinctive;  very  sim- 
ilar for  the  species  as  a  whole,  yet  with  plenty  of  difference  in  detail, 
easily  determinable  by  a  comparison  of  the  figures  herewith  given. 

The  harpes  are  broad  at  base,  narrowing  a  little  on  the  inferior  mar- 
gin until,  at  about  two-thirds  from  base,  they  are  abruptly  cut  so  as  to 
fonn  a  trigonate  lappet,  continuous  on  the  upper  margin.  On  the 
lower  margin  and  at  tip  are  a  series  of  long,  stiff  hairs  set  into  pits.  At 
the  junction  of  this  outer  narrow  process  is  a  disk-like,  semicircular 
plate  with  incurved  edges,  which  seems  perforated  with  a  varying  num- 
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ber  of  openings,  no  two  species  being  quite  alike.     Then  there    is  a 
broad  chitinous  plate  from  the  upper  outer  angle  of  which  come    t^wo 
processes.     One  is  long,  curved,  beak-like,  pointed  at  tip,  and  extends 
downward;  the  other  is  short,  cylindrical,  and  extends  upward    over 
the  base  of  the  first.     Sometimes  a  third  process  comes  from  the  lo^w^er 
outer  angle  of   the  plate  and  sometimes  the  inner  inferior  ang'le  is 
obtusely  extended.     In  some  species  a  flattened  process  extends  over 
the  chitinous  plate  from  the  thickened  upper  margin,  and  this  inav  or 
may  not  be  perforated. 

The  species  of  this  series  are  not  difficult  to  separate  if  both  sexes 
are  at  hand.  A  male  can  be  placed  without  difficulty  at  all  times,  &nd 
a  good  female  may  be  generally  determined  by  the  tables  so  nearlj'-  ss 
to  make  identification  easy  from  the  descriptions. 

Two  main,  though  unequal,  divisions  may  be  based  on  maculation, 
though  they  o-re  not  entirel}^  natural.     In  the  majority  of  the  species? 
the  median  vein  on  the  primaries  is  white,  in  whole  or  in  part,  and 
along  this  vein,  above  or  below,  or  on   both   sides,  is  a  black   or 
smoky  line  or  shade  extending  to  at  least  the  end  of  the  cell.     While 
this  character  is  very  unequally  developed,  it  is  at  least  obvious  in 
every  reasonably  good  example,  and  separates  the  species  possessing*  it 
from  the  smaller  series,  in  which,  while  the  vein  may  be  white,  or  at 
least  pale,  there  is  no  defining  shade  or  line.     Such  species  as  lack  the 
defining  shade  have  no  obvious  maculation  of  any  kind  and  are  almost 
uniform,  except  for  the  slight  differences  between  the  interspaceal 
streakings  and  the  veins. 

In  the  first  series  multillnea  stands  alone,  because  in  the  male  the 
anterior  tibiae  are  most  heavil}'^  tufted  with  dense  masses  of  discoloi-ed 
hair  and  scales  capable  of  expansion.  The  antennae  also,  in  this  sex, 
have  longer  lateral  ciliae  than  in  any  other  species.  It  is  a  medium- 
sized  or  small  form,  the  primaries  light  yellow,  prominentl}'^  streaked 
in  the  interspaces,  and  the  collar  white,  distinctly  banded.  The  sec- 
ondaries are  white,  scarcely  soiled  even  in  the  female.  The  ti'ansvei'se 
posterior  line  is  usually  reduced  to  two  small  black  dots,  and  this,  in 
combination  with  the  white  secondaries,  prominent  streakings,  and 
small  size,  will  differentiate  the  species  even  in  the  female. 

In  all  the  other  species  of  this  group,  as  well  in  the  second  as  in  the 
first  division,  the  middle  leg  is  the  one  most  obviously  tufted  in  the 
male.  But  this  character  varies  greatly,  and  in  a  few  instances  there  is 
only  a  marked  thickening  of  the  vestiture,  rather  than  a  brush  or  tuft 

Conimoldes  and  phragmatidicola  have  the  sexual  tuftings  most 
prominent,  and,  in  addition  to  the  dense  mass  of  vestiture  on  the  middle 
tibia,  that  member  is  somewhat  shortened  and  the  outer  spur  is  flattened 
and  curved,  the  tip  acute. 

Commoldes  is  a  very  stout,  reddish-streaked  form,  with  smoky- 
brown  secondaries,  and  this  differentiates  the  species  at  once  from 
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all  others  in  the  series.  The  streak  margining  the  pale  median  vein 
is  black,  there  are  black  streaks  along  the  inner  margin  and  outwardly, 
and  the  streakings  between  the  veins  tend  to  become  black.  The 
sexual  tuftings  tend  to  become  discolored,  and  the  harpes  of  the 
genitalia  are  densely  clothed  on  the  outside  with  long  yellow  hair 
intermixed  with  broadly  flattened  scales.  This  prominent  mass  of 
vestiture  can  be  somewhat  expanded,  but  seems  to  form  no  real  tufts 
or  brushes  of  hair.  There  is  at  least  one  pair  of  longer  pencils 
between  the  claspers  at  the  base  of  the  uncus,  and  these  are  probably 
capable  of  fan-like  expansion.  The  species  occurs  throughout  the 
eastern  United  States  and  Canada  to  New  Mexico. 

Phragmaiidicola  is  altogether  different  in  appeai*ance  and  varies 
much  more.  It  has  a  wide  distribution  and  the  variations  are  some- 
what local.  The  primaries  are  narrower,  more  trigonate,  and  the 
apices  more  pointed  than  before.  The  ground  color  is  pale  luteous 
and  the  streakings  are  reddish  between  the  light  or  dark  veins.  The 
dusky  shading  over  the  median  vein  may  be  smoky  or  blackish,  and  as 
a  rule  both  sides  of  the  vein  are  margined.  The  series  of  punctiform 
spots  marking  the  transverse  posterior  line  is  usually  complete  though 
never  very  prominent,  and  there  is  usually  a  lighter  shade  through  the 
cell  and  obliquely  to  the  apex. 

The  sexual  tuftings  are  very  much  as  in  commoides  but  less  discol- 
ored and  somewhat  less  prominent.  The  secondaries  are  white,  tend- 
ing to  become  a  little  smoky  on  the  veins  and  outwardly.  The  species 
occurs  from  the  Atlantic  to  the  Pacific  and  from  Canada  to  Florida. 

In  all  the  other  species  of  this  series  the  outer  spur  on  the  middle 
tibia  of  the  male  is  cylindrical,  straight,  pointed  at  the  tip  and  either 
short  or  very  short. 

Imperfecta  stands  by  itself  because  of  its  dark  smoky  gray  color, 
which  is  neither  powdery  nor  obviously  strigate.  It  has  somewhat 
the  appearance  of  an  undersized,  dark  unipuncta  with  the  powderings 
out,  and  this  is  emphasized  by  the  fact  that  the  black  or  blackish 
longitudinal  shading  covers  the  median  vein  almost  to  the  end  of  the 
cell;  leaving  only  a  short,  white,  angular  spur  to  emphasize  the 
usual  black  point.  The  secondaries  are  whitish,  with  a  tendency  to 
smoky  margins.  The  sexual  tuftings  are  not  prominent  and  the 
antennal  ciliations  are  small,  not  longer  toward  the  tip. 

The  species  has  been  thus  far  received  from  Arizona  only. 

Anterodara  resembles  phragmatidicola  in  appearance  very  closely. 
With  males  for  comparison  there  can  be  no  difficulty,  of  course;  but 
there  is  a  real  difference  in  superficial  characters,  though  it  is  difficult 
to  locate  in  one  word.  As  a  whole,  the  species  is  a  little  larger,  a  lit- 
tle broader  winged,  with  somewhat  less  pointed  primaries.  It  is  more 
yellow  in  color,  less  streaky  in  appearance,  the  black  dot  at  the  end 
of  the  median  vein  often  wanting,  never  prominent,  transverse  pos- 


Digitized  by 


Google 


174  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  vol.  xxv. 

tenor  line  reduced  to  two  small  interspaceal  dots,  and  the  upper 
margin  of  the  pale  median  vein  not  in  an}^  way  relieved.  The 
secondaries,  especially  in  the  female,  have  a  smoky  appearance,  and 
altogether  this  seems  a  duller,  more  even  species  than  its  ally. 
Besides  the  difference  in  the  tibial  spurs,  the  sexual  leg  tuftingsof  the 
male  are  much  reduced  in  anteroclura  and  the  anal  tuftings  are  not  at 
all  prominent.  The  specimens  are  from  Calgary,  Vancouver,  and  the 
Northwestern  United  States. 

CaLgariana  is  like  phragraatidwola  in  size  and  appeamnce,  except 
that  the  color  is  very  decidedly  reddish.  The  white  median  vein 
stands  out  in  strong  contrast,  and  in  most  of  the  specimens  the  black 
margining  shade  is  very  distinct.  From  phraginatidlcola  the  sexual 
characters  separate  this  species;  from  anteroclara  the  narrower,  more 
pointed  primaries  and  the  color  serve  as  distinctive  characters.  The 
secondaries  are  white  in  both  sexes,  the  female  only  with  a  little  fuligi- 
nous shading  and  somewhat  smoky  veins. 

Thus  far  the  species  has  been  received  from  Calgary  only. 

Stolata  is  altogether  different  in  appearance.  The  secondaries  are 
snowy  white,  opaque,  and  the  primaries  are  straw  yellow.  The  white 
median  vein  is  well  marked,  as  is  the  dark  shading  beneath  and  be}' ond 
it  between  veins  4  and  5. 

Only  the  female,  from  "Arizona,"  is  at  hand  at  present. 

Oregoiia  is  like  a  very  small  pragmatidicola^  more  grayish  rod  in 
color  and  with  semitransparent  white  secondaries,  in  which  the  veins 
are  hardly  darker,  and  there  is  only  a  narrow  smoky  border  at  the 
base  of  the  fringes.  The  secondary  sexual  characters  are  much 
reduced  in  all  respects.  The  only  locality,  thus  far,  is  Corvallis, 
Oregon. 

With  roseola  begins  a  small  group  of  species  in  which  the  median 
vein  of  the  primaries,  though  it  may  be  white  or  paler,  is  not  mar- 
gined or  accompanied  by  any  dusky  shading.  In  fact,  the  wings  are 
practically  uniform  except  for  the  slightly  darker  interspaceal  streak- 
ings  which  are  characteristic  of  the  genus.  The  shadings,  which  are 
so  well  defined  in  the  typical  species  of  this  series,  are  here  reduced  to 
vague,  dusky  clouds,  whose  location  must  be  understood  that  they 
may  be  recognized.  In  all  of  them  the  secondaries  are  white,  the 
veins  hardly  darkened  except  in  the  female,  in  which,  also,  there  may 
be  a  slightly  dusky  tinge. 

Roseola^  as  its  name  implies,  is  reddish  in  tint.  It  is  like  caJgariana 
with  all  the  contrasts  out;  but  is  somewhat  larger  and  seems  broader- 
winged  than  that  species.  It  was  originally  regarded  as  a  color  variety 
oifarcta^  and  has  all  the  characters,  except  color,  of  that  species.  It 
seems  to  be  not  uncommon  in  the  Northern  Pacific  States  and  in 
British  Columbia. 

Farcta  is  pale  creamy  yellow  where  the  preceding  is  reddish,  and  is 
even  larger  in  size.     It  is  anterodura  with  all  the  dark  shadings  out 
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and  the  secondaries  white.  The  sexual  tuftings  are  very  moderately 
developed  and  nowhere  prominent.  All  examples  thus  far  seen  are 
from  middle  and  southern  California. 

PaUiseca  is  decidedly  smaller,  with  narrower,  more  pointed  wings, 
the  primaries  having  lost  almost  all  ti-ace  of  maculation.  The  species 
occurs  in  the  mountains  of  Coloi'ado  and  in  southern  California;  prob- 
ably in  the  interpiediate  region  as  well. 

In  tabular  form  the  species  may  be  arranged  as  follows: 

1.  Median  vein  white  or  pale,  accompanied  by  a  black  or  darker  shade  more  or  less 

prominent,  but  always  obvious 2 

Median  vein  paler  or  concolorous,  not  margined  by  an  obviously  darker  shade.  9 

2.  Male  with  the  anterior  legs  most  heavily  tufted;  tibifie  with  dense  long  hairy  and 

scaly  vestiture  capable  of  fan-like  and  brush-like  expansion 3 

Male  with  anterior  legs  least  modified;  the  tibiae  not  tufted 4 

3.  Male  antenna?  lengthily  ciliated;  primaries  creamy  yellow  with  narrow  dark 

streaks  in  the  interspaces;  secondaries  white  in  both  sexes muUUinea. 

4.  Middle  tibiae  of  the  male  heavily  tufted,  the  outer  terminal  spur  curved  and  flat- 

tened, pointed  at  the  tip;  lateral  dilations  of  the  antennee  prominent  toward 

tip;  anal  tufts  very  large 5 

Middle  tibia*  of  male  tufted,  but  not  prominently  so;  outer  terminal  spur  short, 
straight,  cylindrical;  antennal  ciliations  not  prominent  and  not  longer  toward 
tip;  anal  tufts  moderate 6 

5.  Very  robust,  wings  shorter;  primaries  reddish,  very  streaky;  secondaries  fuscous 

brown,  even,  leg  tuftings  of  male  discolorous commoides. 

Less  robust,  wings  longer,  more  pointed;  primaries  with  narrow  reddish  streak- 
ings  over  a  pale  luteous  base;  secondaries  white  with  a  smoky  outer  band  and 
veins phragmatidicola. 

6.  Secondaries  with  veins  and  margins  obviously  smoky,  the  female  darker  than 

the  male 7 

Secondaries  white,  the  veins  faintly  or  not  at  all  marked 8 

7.  Primaries  smoky  gray  over  reddish,  not  obviously  strigate;  the  white  shade  on 

the  median  vein  obscured  to  near  the  end  of  cell imperfecta. 

Primaries  red  over  a  luteous  base,  the  black  shade  beneath  the  median  vein  very 
prominent calgariana, 

8.  Primaries  straw  yellow,  scarcely  strigate,  transverse  |)08terior  line  wanting;  sec- 

ondaries snowy  white,  opaque siolata. 

Primaries  reddish  gray  over  yellowish;  strigate;  veins  blackish  lined;  transverse 
posterior  line  punctiform,  complete;  secondaries  semi  transparent oregona, 

9.  Primaries  reddisli,  so  narrowly  strigate  as  to  seem  almost  even;  secondaries  white 

with  a  yellowish  tinge,  the  veins  smoky roseola. 

Primaries  very  pale  luteous,  strigate  with  darker  luteous;  size  large;  wings  broad; 

secondaries  white  with  the  veins  yellowish .farcta. 

Primaries  as  before,  but  with  the  markings  hardly  obvious;  size  smaller;  primaries 

narrower,  more  trigonate,  more  pointed  at  apex;  secondaries  white  . . .palliseca. 

Having  given  in  a  general  way  the  essential  characters  of  the  groups 
and  of  the  species  to  be  referred  to  them,  it  remains  to  differentiate 
the  groups  before  taking  up  the  species  individually. 

1.  Thorax  with  a  sharp  ridge  or  crest  l)ehind  the  collar,  ordinary  spots  present  on 

the  primaries Group  Unipuncla. 

Thorax  with  a  divideil  crest  behind  the  collar  or  without  obvious  tufting  of  any 
kind 2 
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2.  Ordinary  spots  both  obvious,  transverse  posterior  line  pf  primaries  geminate. 

Group  Pseudargyria, 

Orbicular  always  absent;  reniform  reduced  to  a  black  or  white  dot  or  altogether 

wanting ' 3 

3.  Collar  without  marking  of  any  kind Group  Pollens. 

Collar  white  inferiorly,  or  at  least  much  paler  than  upper  half. ..Group  Albilinea. 
Collar  with  transverse  lines  of  different  colors,  culminating  in  a  broad  purplish 

band  below  a  whitish  tip Group  Jundcola. 

Collar  with  one,  two,  or  three  transverse  dusky  lines - 4 

4.  Primaries  narrow,  elongate,  apex  acute,  outer  margin  slightly  excavated  to  vein 

2,  and  there  obtusely  angulated;  primaries  strigate,  no  prominent  maculation. 

Group  Exiincta. 
Primaries  trigonate  or  obtuse,  apex  not  acute,  not  subfalcate  below 5 

5.  Median  vein  obscured  by  a  dusky  shade,  marked  by  a  white  spot  at  its  end. 

Group  Subpundaia. 
Median  vein  white  or  at  least  concolorous,  and  not  obscured  by  a  dusky  shade.  6 

6.  Rather  slight,  small  species,  vestiture  with  a  scaly  admixture;  a  dark  shade  extends 

through  the  center  of  the  primaries  from  base  to  outer  margin Group  Ligata. 

Robust,  stout  species,  vestiture  hair  or  flattened  hair;  no  dark  shade  extending  con- 
tinuously from  base  to  outer  margin 7 

7.  Primaries  obtuse,  broader,  very  much  rayed  or  streaky;  median  vein  white,  not 

obviously  margined  by  a  darker  shade;  no  black  discal  dot;  transverse  posterior 

line  always  complete Group  IntueUi, 

Primaries  narrower,  more  trigonate,  with  marked  apex;  streaking  not  contrasting 
and  tends  to  disappear;  median  vein,  if  white,  marked  by  an  accompanying 
dusky  shade  below  it;  if  maculate  at  all,  discal  black  dot  is  present;  transverse 
posterior  line  rarely  complete  and  tends  to  disappear  altogether. 

Group  Phragmatidicola. 

LEUCANIA  LUTINA,  new  name. 

Leucania  vdutina  Smith,  Proc.  U.  S.  Nat.  Mus.,  XXII,  1900,  p.  480. 

Ground  color  reddish  luteous,  washed  with  red  brown,  especially 
beyond  the  middle  of  primaries.  Thorax  with  a  narrow,  sharp  crest; 
disk  carneous.  Palpi  reddish  gray  above,  deep  velvety  brown  at 
the  sides.  Abdomen  washed  with  carmine  red.  Primaries  with  an 
irregular,  diffuse,  purplish  shade  along  the  submedian  vein.  Basal 
line  vaguely  indicated.  Transverse  anterior  line  narrow,  single,  yel- 
lowish, a  little  oblique  outwardly  to  the  middle,  and  then  with  a  small 
angle  a  little  oblique  inwardly.  Transverse  posterior  line  forming  an 
acute  angle  just  below  the  costa,  then  evenly  oblique  to  the  hind 
margin;  narrow,  pale,  margined  on  each  side  by  darker  red  brown. 
Subterminal  line  narrow,  yellowish,  irregular,  preceded  by  a  few 
small,  obscure  dark  spots,  the  terminal  space  a  little  paler  than  the 
rest  of  the  wing.  Fringes  rust  red.  A  vague  dusky  median  shade 
line  is  marked  below  the  cell.  Orbicular  moderate  in  size,  a  little 
irregular,  annulate  with  yellow.  Reniform  of  good  size,  oblique, 
oblong,  sides  outlined  in  yellow,  upper  and  lower  margins  obscure. 
Secondaries  semitransparent  at  base,  blackish  outwardly,  with  car- 
mine interlined  fringes  and  a  carmine  wash  on  the  disk.     Under  side 
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of  body  velvety  dark  brown.  Primaries  brown  with  a  carmine  wash, 
with  a  blackish  discal  spot  and  a  blackish  outer  line.  Secondaries 
with  a  carmine  powdering  along  costal  margin,  apex,  and  half  of 
outer  margin;  with  a  broken,  dusky  outer  line  and  a  narrow  discal 
spot 

Expanse. — 1.56  inches  (39  mm.). 

IlahitaL — Biscayne  Bay,  Florida  (Mrs.  Slosson). 

The  species  has  the  wing  form  of  unipuncta  and  its  general  build. 
The  markings  are  all  veiy  narrow,  thread-like,  perfectly  distinct,  and  - 
yet  not  contrasting.     In  color  and  general  appearance  it  is  entirely 
unlike  any  of  our  described  forms,  though  like  some  of  the  southern 
species,  from  which  it  seems  to  be  also  sufficiently  distinct. 

The  type  and  only  specimen  is  a  female,  lacking  antennae,  but  other- 
wise in  good  condition. 

I  find  that  Guen^e  has  used  the  name  vehitina  in  this  genus,  and  am 
under  the  necessity  of  making  a  change.  I  have  made  as  small  a  one 
as  possible. 

LEUCANIA  UNIPUNCTA  Haworth. 

Noclua  unipuncta  Haworth,  Lep.  Britt.,  II,  1810,  p.  177. 

Leucania  unipuncta  Flint,  in  Harris  Inj.  Ins.,  1862,  p.  627,  figs.  274,  275,  276. — 

Grote,  Ptoc.  Ent.  Soc.  Phila.,  Ill,  1864,  p.  640.— Riley,  2d  Kept.  Ins.  Mo., 

1870,  p.  37,  figs.  11,  14-16;  3d  Rept.  U.  8.  Ent.  Comm.,  1883,  pp.  89-156. 
Leucania  extranea  Guen^e,  Spec.  Gen.,  Noct.,  I,  1852,  p.  77. — Walker,  C.  B., 

Mus.,  Het.,  IX,  1856,  p.  93. — Grote  and  Robinson,  Trans.  Am.  Ent.  Soc., 

II,  1869,  p.  77,  pr.  syn. 

Ground  color  of  head,  thorax,  and  primaries  a  reddish  fawn  gray, 
varying  toward  gra^',  luteous,  and  clearer  red  brown.  Palpi  a  little 
darker  at  sides  and  head  often  a  little  darker  in  front.  Collar  with  a 
pale,  surmounted  by  a  darker  transverse,  line.  Thorax  concolorous. 
Primaries  more  or  less  irroi-ate  with  dark  or  blackish  scales,  which 
increase  in  number  and  tend  to  darken  the  outer  parts  of  the  wing. 
Transvei*se  anterior  line  not  traceable  or  indicated  by  venular  points. 
A  dark  point  indicates  the  claviform.  Tmnsverse  posterior  line  well 
removed  outwardly,  punctiform,  variably  evident,  sometimes  scarcely 
traceable,  sometimes  geminate,  never  very  prominent.  Both  ordinary 
spots  are  marked  as  lighter  shadings,  but  are  not  outlined.  Orbicular 
oval,  decumbent.  Reniform  irregular,  marked  inferiorly  by  a  white 
dot  at  the  end  of  the  median  vein,  which  is  dusky  shaded.  A  blackish 
oblique  shade  line  extends  from  the  transverse  posterior  line  on  vein 
5  to  the  outer  margin  at  the  apex.  Fringes  short,  concolorous. 
Secondaries  smoky  brown,  tending  to  become  whitish  or  partly  trans- 
lucent toward  base;  veins  marked  and  discal  lunule  evident  in  the 
paler  examples;  fringes  whitish  or  yellowish,  somewhat  conti-asting. 
Beneath  whitish,  powdery,  primaries  with  disk  smoky  and  with  a  smoky 
costal  spot  toward  apex.  Secondaries  with  costal  and  outer  margins 
powdery,  darker,  and  with  a  small  black  discal  lunule. 
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Esypom^e. — 1.40  to  1.75  inches  (35  to  44  mm). 

Habitat, — Canada  to  Florida,  to  Texas,  to  the  Rocky  Mountains; 
New  Mexico;  Fort  Collins,  Colorado;  Cartwright,  Manitoba. 

This  is  the  most  common  of  the  species  and  the  most  widely  dis- 
tributed. It  extends  into  Mexico  and  South  America,  and  in  our  own 
country  is  of  economic  importance.  The  larva  is  the  Army  worm, 
and  the  literature  is  extensive.  In  the  third  Report  of  the  Entomo- 
logical Commission,  above  cited,  the  bibliography  is  fully  given  to  its 
date.  Since  then  it  has  been  written  about  in  almost  every  State  in 
which  it  occurs. 

The  structural  characters  of  the  species  are  elsewhere  referred  to, 
and  it  remains  only  to  be  said  that  the  actual  range  of  variation  is  not 
great — chiefly  a  matter  of  lighter  or  darker. 

The  species  occurs  throughout  the  year,  but  becomes  most  abundant 
in  September,  when  it  often  drives  ofl  every  other  species  from  sugar. 

LEUCANIA  PSEUDAROYRIA  Ouen6e. 

Leucania  pseudargyria  Guen^e,  Spec.  Gen.,  Noct,  I,  1852,  p.  74. — Caulfield, 
Can.  Ent.,  VI,  1874,  p.  132,  larva.— Speyer,  Stett.  Ent.  Zeit,  XXXVI,  1875, 
p.  113.— French,  Can.  Ent.,  XIII,  1881,  p.  24,  larva. 

Mythimnapaeudargyria  \ValkeRj  C.  B.,  Mus.,  Het,  IX,  1856,  p.  77. 

Leucania  pseudargyria^  var.  caUida  Grote,  New  List,  1882,  p.  30,  note. 

Ground  color  grayish  luteous,  tending  to  reddish.  Head  sometimes 
rusty  brown  in  front  and  occasionally  the  inferior  half  of  the  collar  is 
also  rusty;  but  usually  it  is  concolorous.  The  little  tuft  behind  the 
collar  is  sometimes  rusty,  but  more  usually  concolorous.  Primaries 
very  finely  speckled  with  smoky,  blackish,  or  reddish.  Transverse 
anterior  line  often  reduced  to  black  points  on  the  veins  or  black  lunules 
in  the  interspaces;  when  best  defined  the  venular  dots  are  obvious 
and  the  outcurves  in  the  interspaces  are  wide.  Tmnsverse  posterior 
line  is  usually  a  very  even  series  of  venular  dots,  almost  rigidly  parallel 
with  the  outer  margin;  sometimes  the  line  is  geminate  and  an  inner 
line  of  dots  parallels  that  already  mentioned;  but  this  inner  line  is 
rarely  complete  and  tends  to  become  irregular.  There  is  a  series  of 
small  terminal  dots  in  the  interspaces.  The  ordinary  spots  are  both 
obvious,  paler  than  the  rest  of  the  wing,  not  outlined.  Orbicular 
round  or  nearly  so,  varying  in  size.  Reniform  moderate  or  rather 
small,  vague  kidney  shaped  with  a  small  black  dot  at  the  end  of  the 
cell.  The  terminal  area  is  slighth^  darker  in  most  examples.  Second- 
aries from  pale  smoky  to  black,  the  fringes  lighter,  else  nearly  uni- 
form. Beneath  obscure  smoky,  yellowish,  the  primaries  darker  on 
the  disk,  with  a  blackish  costal  spot  from  which  a  punctiform  line 
sometimes  crosses  the  wing.  Secondaries  paler,  sometimes  immacu- 
late, sometimes  with  a  discal  dot,  and  sometimes  with  a  series  of  venu- 
lar dots  forming  an  exterior  line. 
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jEzyxzn*^.— 1.30  to  1.85  inches  (33-46  mm.). 

Habitat. — Canada,  July  and  August;  New  Hampshire,  July;  New 
Jersey,  April,  May,  June,  July;  New  York,  May  to  August;  Cleve- 
land, Ohio,  in  June;  Glenwood  Springs,  Colorado,  in  April. 

As  a  whole  this  common  species  occurs  east  of  the  Rocky  Mountains 
and  does  not  seem  to  extend  into  the  Southern  States.  The  sexual 
structures  have  been  sufficiently  noted  elsewhere.  The  males  are  uni- 
formly larger  than  the  females  and  sometimes  the  disproportion  is 
very  striking. 

Besides  this  variation  in  size  there  is  a  difference  in  color,  thfe  tend- 
ency being  to  a  reddish  tint.  The  distinctly  red  form  Mr.  Grote 
named  caUida^  and  comparing  it  with  Guenee's  ohmta  in  the  British 
Museum,  I  concluded  that  the  two  were  identical.  The  species  was 
described  as  from  America,  and  Walker  credits  it  to  the  United  States, 
from  Doubleday.  Mr.  Grote,  in  1882,  referred  it  somewhat  doubt- 
fully as  a  synonym  of  pseudargyria^  and  I  saw  no  reason  to  differ  with 
him.  Now  Sir  George  Hampson  declares  that  Guen^e's  species  is 
from  Tasmania;  hence  should  not  be  associated  with  the  American 
form.  I  therefore  restore  Mr.  Grote's  term  callida  to  indicate  the  red 
form  oi  pneudargyria, 

LBUCANIA   PILIPALPIS   Grote. 

Heliophila pUipalpU  Grote,  Proc.  Boat.  Soc.  Nat.  Hist.,  XVIII,  1875,  p.  415. 
**A  male  specimen  having  the  facies  and  ornamentation  of  pseudargyria  Guen.,  but 
without  the  exaggerated  tufting  of  abdomen  and  tibite.  Stout,  with  hairy  eyes  and 
smooth  front,  and  with  a  curious  fan-shaped  tuft  of  spreading  hair  arising  from  the 
upper  surface  of  the  second  joint  of  the  unusually  prominent  palpi.  Head,  thorax, 
and  anterior  wings  concolorous,  fawn  gray,  like  pale  specimens  of  its  ally.  Fore- 
wings  sparsely  speckled  with  black.  Median  lines  fragmentary,  composed  of  black 
marks;  transverse  anterior  line  outwardly  oblique,  subobsolete.  Cell  shaded  with 
black.  Orbicular  spot  wanting.  Reniform,  narrow,  pale,  S-shaped,  intersecting 
inieriorly  the  black  discal  shade.  Transverse  posterior  line  formed  of  double  dots, 
connected  as  in  pseudargyria^  but  the  line  is  more  oblique  and  inwardly  removed. 
Fringes  pinkish,  as  is  the  internal  margin,  the  latter  showing  an  accumulation  of  the 
black  irrorations.  Hind  wings  whitish,  with  a  smoky  clouding  outwardly  above 
vein  2.  Beneath  whitish,  without  markings,  with  the  fringes  on  fore  wings  pink, 
and  the  black  transverse  line  visible  on  costa." 

Expanse, — 1.72  inches  (43  mm.). 

Habitat. — Appalachicola,  Florida  (Thaxter). 

Since  seeing  the  original  type  of  this  species  I  have  seen  only  one 
other  example  of  this  species,  a  female,  which,  through  the  courtesy 
of  Mr.  Schaus,  is  now  before  me.  It  is  in  poor  condition,  but 
undoubtedly  this  species.  Compared  with  the  description  of  the  male, 
the  transverse  anterior  line  is  less  obvious  and  the  reniform  is  not 
S-shaped.     Otherwise  the  agreement  is  close. 

The  palpi  in  the  female  are  unusually  long  and  slender  for  a  member 
of  this  genus,  are  closely  clothed,  and  without  special  modification. 
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LEUCANIA  SUBPUNCTATA  Harvey. 

Heliophila  mbpunctata  Harvey,  Bull.  Buff.  Soc.  Nat.  Sci.,  Ill,  1875,  p.  8. 
Leucania  mbpunctata  Smith,  Bull.  44,  U.  S.  Nat  Mua.,  1893,  p.  189. 
Leucania  complioala  Streckee^  Lep.  Rhop.  and  Het,  Suppl.,  I,  1898,  p.  9. 

Color  a  dull,  gi'ayish  red-brown  over  a  yellowish  base.  Head  with 
two  darker  transverse  lines  on  front.  Collar  with  three  lighter  and 
three  smoky  lines  alternating.  The  patagiae  are  much  powdered 
with  blackish.  Primaries  with  a  dark  smoky  or  blackish  shade  over 
the  median  vein,  relieving  a  white  dot  at  its  end  and  extending  beyond 
it  nearly  to  the  transverse  posterior  line.  In  the  costal  region  the 
veins  are  whitish,  the  interspaces  streaked  with  blackish.  Along  the 
inner  margin  is  a  paler,  more  yellowish  area  in  which  the  streakings 
are  lighter.  The  terminal  area  is  dark,  limited  above  by  a  somewhat 
yellowish  oblique  subapical  shade.  Transverse  posterior  line  puncti- 
form,  complete.  Secondaries  white,  somewhat  translucent,  veins  and 
outer  border  smoky.  Beneath,  primaries  smoky  with  a  reddish  tinge; 
a  black  spot  on  costa  toward  apex  from  which  a  smoky  line  may 
extend  across  the  wing.  Secondaries  whitish,  with  the  costal  and 
outer  margins  more  or  less  obviously  reddish  gray,  powdery. 

Expanse, — 1.35  to  1.52  inches  (34  to  38  mm.). 

Hahitat, — Agricultural  College,  Mississippi,  in  October;  Harris 
County  and  elsewhere  in  Texas  in  March;  New  Mexico,  near  its  south- 
ern border. 

This  seems  to  be  locally  common  in  Texas;  but  it  was  many  years 
before  I  had  an  example  in  my  collection.  At  present  1  have  eleven 
specimens,  representing  both  sexes,  and  except  for  size  and  for  a  little 
lighter  or  a  little  darker  general  effect  there  is  no  variation. 

The  structural  features  and  other  distinctive  characters  are  else- 
where referred  to. 

CompUcata  Strecker  was  described  from  a  rather  small  New  Mexi- 
can specimen  before  the  species  had  turned  up  in  large  numbers  in 
Texas. 

LEUCANIA    LUTEOPALLENS,  new  species. 

Leucania  pollens  Speyer,  Stett.  Ent.  Zeit.,  XXXVI,  1875,  p.  112,  and  of  Ameri- 
can authors  generally. 

Ground  color  a  creamy  yellow,  the  primaries  with  the  veins  paler, 
the  interspaces  with  somewhat  more  luteous  streakings.  Head,  collar, 
and  thorax  immaculate.  The  median  vein  and  its  lower  branches  at 
the  end  of  the  cell  tend  to  paler,  and  a  slightly  darker  shade  is  usually 
noticeable  below  the  median.  A  black  discal  dot  at  the  end  of  the  cell. 
Transverse  posterior  line  reduced  to  two  black  dots.  Secondaries 
white,  the  veins  on  disk  and  a  small  area  of  the  disk  itself  tinged  with 
blackish.  Beneath  yellowish  white;  primaries  with  a  blackish  streak- 
ing at  the  end  of  the  cell  and  an  outer  dusky  venular  band;  secondaries 
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with  a  tendency  to  a  dotted  outer  line,  which  is  rarely  complete  and 
may  be  entirely  wanting. 

Expanse.— 1.20  to  1.36  inches  (30  to  34  mm.). 

Habitat. — Canada  to  Florida;  Elizabeth,  New  Jersey,  May  and  June; 
Anglesea,  New  Jei-sey,  in  April;  Archer,  Florida,  in  March. 

Twenty  or  more  examples  are  before  me  from  almost  every  North 
and  Middle  Atlantic  State,  but  only  on  a  few  are  there  dates  of 
capture. 

The  sexual  and  other  distinctive  characters  have  been  already 
pointed  out,  and  the  range  of -variation  is  not  great.  Ther^  is  a  little 
difference  in  depth  of  ground  color,  in  the  relative  distinctness  of  the 
strigation,  and  in  the  amount  of  black  on  the  disk  of  the  secondaries; 
otherwise  the  specimens  run  very  even. 

It  is  probable  that  the  species  extends  to  the  Mississippi  Valley,  and 
perhaps  to  the  elevated  plains  beyond. 

Type.—^o.  6244,  U.S.N.M. 

LEUCANIA  MINORATA  Smith. 

Leucania  minorata  Smith,  Trans.  Am.  Ent.  Soc.,  XXI,  1894,  p.  75,  pi.  v,  fig.  11. 

Ground  color  grayish  luteous,  head  and  collar  sometimes  obscurely 
darker,  immaculate.  Primaries  quite  obviously  strigate,  the  veins 
paler,  the  interspaces  with  one  or  two  or  three  decidedly  darker  strigee 
in  the  interspaces.  There  is  always  an  obvious  though  not  contrasting 
shade  beneath  the  median  vein,  usually  a  smoky,  curved  shade  on  the 
inner  margin  near  base,  and  quite  frequently  a  decidedly  blackish  line 
between  veins  5  and  6.  A  black  dot  at  the  end  of  the  discal  vein. 
Two  black  dots  represent  the  remnants  of  the  transverse  posterior  line. 
There  is  a  senes  of  minute  black  terminal  dots,  which  may  be  obsolete. 
Secondaries  with  disk  smoky,  the  margins  whitish.  Beneath,  prima- 
ries with  a  larger  or  smaller  part  of  the  disk  smoky,  a  more  obviously 
blackish  shading  at  the  end  of  the  cell.  Sometimes  with  an  indicated 
punctif  orm  outer  line.    Secondaries  white  with  a  small  black  discal  dot. 

Expanse,— 1.20  to  1.35  inches  (30  to  34  mm.). 

Habitat. — San  Francisco,  California;  Corvallis,  Oregon,  May  20, 
June  12,  August  24,  September  17;  Corfeld  and  Livingston,  Vancou- 
ver, throughout  July  to  August  12;  Calgary,  Alberta,  June  24  to 
July  30. 

Eighteen  examples  are  under  examination.  The  term  minorata 
is  a  misnomer,  if  this  species  is  to  be  compared  with  luteopaUens.^  but 
I  considered  it  nearer  to  oxygaZe  in  the  original  description.  As  a 
matter  of  fact,  it  stands  between  oxygale  and  the  European  pall^ns^ 
being  really  the  American  representative  of  the  latter  species. 

The  range  of  variation,  except  in  size,  is  smalh  It  is  a  matter  of 
little  more  contrast  on  the  primaries  between  the  lighter  and  darker 
streakings;  a  little  more  or  a  little  less  blackish  on  the  secondaries. 
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On  the  under  side  the  i*ange  of  variation  is  greatei,  no  two  examples 
being  quite  alike  in  the  amount  of  black  on  primaries.  In  this  point 
also  the  species  agrees  well  with  pollens  rather  than  luteopaUens. 

LEUCANIA  OXYOALE  Grote. 

HdiophUa  oxygale  Grote,  Can.  Ent.,  XIII,  1881,  p.  14. 
Leucania  oxygale  Smith,  Bull.  44,  IT.  S.  Nat.  Mus.,  1893,  p.  185. 

Ground  color  a  very  pale  creamy,  overlaid  with  gray,  giving  the 
impression  of  a  pale  luteous  gray  or  dirty  pale  clay  yellow.  Head 
and  thorax  immaculate.  Primaries  wifh  the  veins  paler  and  the  usual 
dark  strigations  in  the  interspaces,  but  so  little  contrasting  that  the 
wings  seem  almost  immaculate.  The  median  vein  is  only  a  little  paler 
and  the  dot  at  the  end  of  the  cell  is  very  small  or  altogether  wanting; 
So  the  transverse  posterior  line  consists  at  most  of  two  black  venular 
points,  and  may  be  altogether  wanting.  Secondaries  either  uniformly 
smoky,  or  the  margins  may  be  paler  and  the  veins  darker;  always  with 
a  large  area  of  the  disk  blackish.  Beneath,  white,  more  or  less  black 
powdered  or  with  smoky  suffusion.  The  primaries  may  be  blacki^, 
except  at  the  margins,  and  they  may  be  black  shaded  only  over  the 
discal  area  at  the  end  of  the  cell.  Secondaries  usually  with  only  a  light 
powdering  of  blackish  scales,  a  small  black  discal  dot,  and  a  narrow, 
yellowish-tinted  marginal  area;  rarely  a  large  part  of  the  discal  area 
is  blackish. 

Expanse, — 1.25  to  1.40  inches  (31  to  35  mm.). 

Habitat, — Alameda  County,  California,  in  June  (Koebele);  Los  An- 
geles, California,  May  15  (Smith);  Palo  Alto,  California,  April  30, 
Middle  California  (Barnes);  Sierra  Nevada,  California  (Hy.  Edwards); 
Beulah,  New  Mexico,  July  14,  18  (Cockerell);  Salt  Lake  Utah  (Hy. 
Edwards);  Denver  and  Glenwood  Springs,  July  1  to  7,  Colorado 
(Barnes). 

Fourteen  examples  are  under  examination.  It  is  the  least  con- 
trasting of  the  species  in  this  group,  and  the  least  variable  in  conse- 
quence. The  black  dots  on  the  primary  are  never  very  strongly 
marked,  but  any  one  or  all  of  them  may  be  absent.  Some  specimens 
have  quite  a  clear  creamy-yellow  tint,  but  the  majority  has  a  dirty 
gray  addition  that  dulls  the  color. 

While  the  mnge  in  size  brings  this  species  only  a  little  above 
minorata^  yet,  as  a  matter  of  fact,  most  of  the  specimens  exceed  1.30 
inches  and  nearly  or  quite  reach  1.35  inches,  while  in  minorata  the 
smaller  number  reach  1.30  inches,  and  very  few  indeed  exceed  it. 

LEUCANIA  RUBRIPALLENS,  new  species. 

Ground  color  dull  reddish  luteous.  Head  and  thoi*ax  immaculate. 
Primaries  with  the  streakings  well  marked,  though  not  much  contrast- 
ing; median  vein  usually  relieved  by  a  darker  shade  beneath  it.  Dis- 
cal black  dot  very  small  or  entirely  absent.    The  two  dots  indicating 
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the  transverse  posterior  line  are  usually  traceable,  never  prominent, 
and  often  entirely  absent.  Secondaries  yellowish  in  tinge,  ranging  to 
a  transparent  smoky,  the  disk  being  always  a  little  darker.  Beneath 
much  paler  than  above;  primaries  with  the  disk  variably  blackish, 
ranging  from  a  little  shading  over  the  cell  to  nearly  the  entire  surface. 
Secondaries  more  or  less  powdery  along  the  costa,  and  a  little  on  the 
outer  margin,  with  a  small  discal  dot  on  a  majority  of  the  specimens 
before  me. 

Expanse. — 1.25  to  1.40  inches  (31  to  35  mm.). 

Habitat. — Sierra  Nevada,  California  (Hy.  Edwards);  Salt  Lake, 
Utah  (Hy.  Edwards);  Utah  in  July  (Poling);  Denver,  Colorado,  June 
10  (Oslar);  Glen  wood  Springs,  Colorado,  June  24,  July  10,  16,  and 
August  24  (Barnes). 

Eleven  examples  are  before  me,  and  they  vary  little  except  in  the 
depth  of  the  red  tinge  and  in  the  amount  of  black  on  the  secondaries. 
On  the  underside  there  is  the  usual  range  of  variation  as  to  area 
covered  by  black  shadings  and  powderings,  but  nothing  else. 

The  average  size  of  the  specimens  is  1.30  inches,  three  examples — 
females — exceeding  that  materially,  while  only  two  fall  much  below  it. 

Type.—^o.  6246,  U.S.N.M. 

LEUCANIA  PERTRACTA  Morrison. 

Hdiophdla  pertrada  Morrison,  Proc.  Bost.  Soc.  Nat.  Hist.,  XVIII,  1875,  p.  120. 
Leucania  pertrada  Smith,  Bull.  44,  U.  S.  Nat.  Mus.,  1893,  p.  186. 

''  Eyes  hairy.  Head  and  thorax  concolorous  with  the  anterior  wings. 
The  latter  are  uniform  yellowish  salmon  color,  interrupted  only  by 
the  median  vein,  which  is  white,  as  well  as  its  second  and  third 
branches;  the  apical  costal  branches  are  also  whitish.  Posterior  wings 
and  under  surface  white,  immaculate." 

Expanse. — 34  mm.     Length  of  body,  16  mm. 

Habitat. — Philadelphia,  Pennsylvania. 

I  have  already  recorded  my  convictions  as  to  this  species;  but  give 
the  above  copy  of  the  original  description,  since,  after  all,  the  insect 
may  be  American,  though  not,  I  am  convinced,  a  native  of  Pennsyl- 
vania. 

It  is  obviously  a  member  of  this  group  and  quite  out  of  the  range 
of  variation  for  hcteopaUens.  The  primaries  are  like  mihripallens^  but 
the  white  secondaries  and  underside  bar  it.  If  the  same  form  does 
ever  again  turn  up,  there  will  be  no  diflSculty  in  recognizing  it. 

LEUCANIA  RUBRIPENNIS  Grote  and  Robinson. 

Leacania  rubripennis  Grote  and  Robinson,  Trans.  Am.  Ent.  Soc.,  Ill,  1870,  p. 
179,  pi.  II,  fig.  77. 

Ground  color  a  creamy,  varying  to  pale  lemon  yellow,  shaded  with 
pinkish  carmine,  varying  in  depth.  The  carmine  shading  on  primaries 
begins  on  the  costal  region  before  the  middle,  is  very  slight  to  apic^ " 
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third,  broadens  there,  but  narrows  again  so  as  to  leave  the  apex  clear. 
Below  the  median  vein,  which  is  paler  and  may  be  white,  the  carmine 
fills  half  the  submedian  interspace  to  vein  2,  and  all  the  space  between 
veins  2  and  3.  Veins  3  and  4  are  pale,  and  the  space  between  them  is 
usually  more  or  less  completely  pale;  but  it  may  be  entirely  reddish. 
Above  vein  4  a  carmine  shade  begins  at  the  end  of  the  cell  as  a  point 
and  broadens  out  so  as  to  reach  the  outer  margin  below  the  apex.  No 
black  points  or  dots  on  any  of  the  specimens  before  me.  Secondaries 
white,  sometimes  with  the  margins  a  little  soiled.  Beneath  white, 
primaries  with  a  pinkish  or  yellowish  shade.  Head  with  a  rusty  yellow 
shading  in  front  and  sometimes  with  a  rusty  line  above  the  antennae. 
Collar  of  the  palest  ground  color  inferiorly,  rusty  above  and  on  the 
disk  behind  the  collar.    The  front  of  the  breast  is  also  rusty  or  reddish. 

Expanse. — 1.34  to  1.50  inches  (34  to  38  mm.). 

Habitat, — ^Texas  in  August;  Kansas  City,  Missouri,  in  August  (Hall). 

Six  examples  are  under  examination,  and  I  have  seen  others.  The 
species  must  be  locally  and  seasonally  common,  for  Belf rage  seemed 
to  have  taken  it  in  numbers;  but  since  his  time  very  few  examples 
have  found  their  way  into  coUectioos.  In  1898  Mr.  F.  J.  Hall,  by 
taking  the  species  near  Kansas  City,  Missouri,  extended  its  knowp 
distribution  materially;  but  I  have  no  data  as  to  how  frequently  it  is 
captured  there. 

There  is  little  observed  variation,  and  the  insect  is  altogether  so 
well  marked  that  no  difficulty  will  be  found  in  identifying  it. 

LEUCANIA  ALBILINEA  Htibner. 

Leucania  aUnlinea  HeBNER,  Zutraege,  Ex.  Schmett,  1816,  p.  25,  No.  169,  figs.  337, 
338;  Verzeichniss,  1816,  p.  241.— Guen6e,  Spec.  Gen.,  Noct,  1, 1852,  p.  89.— 
Walker,  C.  B.,  Mus.,  Het,  IX,  1856,  p.  99.— Riley,  9th  Kept.  Ins.  Mo., 
1877,  p.  50,  figs.  14,  15,  all  stages.— Grote,  Can.  Ent.,  XII,  1880,  p.  116. 

Leucania  harveyi  Grote,  Bull.  Buff.  Soc.  Nat.  Sci.,  I,  1873,  p.  9,  pi.  i,  fig.  14. — 
Harvey,  Bull.  Buff.  Soc.  Nat.  Sci.,  HI,  1876,  p.  8.— Grote,  Can.  Ent,  XU, 
1880,  p.  116,  an  sp.  dist.— Smith,  Bull.  44,  U.  S.  Nat.  Mus.,  1893,  p.  186,  pr. 
syn. 

Ground  color  a  dirty  luteous,  more  or  less  smoky,  varying  in  deptli. 
The  head  tends  to  become  rusty  yellow  in  front.  Collar  whitish  infe- 
riorily,  the  paler  shade  crossed  by  a  narrow  brown  line.  A  black  or 
brown  line  surmounts  the  whitish  area  and  shades  into  the  ground 
color  at  tip.  Patagise  with  a  more  or  less  obvious  white  line  and  the 
disk  behind  the  collar  a  little  white.  Primaries  with  the  brightest 
pale  color  extending  from  base  through  the  cell  to  the  apex.  A  simi- 
lar, more  irregular  area  of  bright  shade  extends  along  the  inner 
margin.  Costal  area  from  base  nearly  to  apex  gray,  or  brown  streaked, 
not  contrasting,  but  in  contrast  to  the  even  lighter  shade  below  it. 
Median  vein  white  or  at  least  pale,  the  light  shade  continued  on  veins 
3  and  4  to  the  margin;  not  unusually  the  interspace  between  these 
veins  is  paler  than  the  area  above  or  below.     A  brown  shading  below 
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the  median  vein  extends  at  least  to  its  end  and  usually  to  the  outer 
margin;  often  the  vein  is  inferiorly  edged  with  black.  A  black  nar- 
row line  extends  from  base  into  the  submedian  interspace  and  forms 
a  loop  near  the  middle  of  the  wing,  suggesting  a  claviform.  Above 
vein  4  there  is  a  triangular  dusky  area  which,  on  the  outer  margin, 
reaches  almost  to  the  apex.  The  terminal  space  may  be  leaden  gray 
or  concolorous,  or  there  may  be  a  series  of  black  marks  indicating  the 
subterminal  line.  There  may  be  a  small  or  a  large  black  discal  dot  or 
none  at  all.  It  may  break  up  into  two  of  equal  or  unequal  size  or 
even  into  three,  and  these  indicate  the  reniform.  Fringes  usually 
darker,  with  a  pale  line  at  base.  Secondaries  smoky  brown  or  black- 
ish, even  or  only  a  little  paler  at  the  base;  fringes  white.  Beneath, 
powdery  gray  over  dirty  white,  the  secondaries  paler;  the  dark  shad- 
ing variable,  forming  no  obvious  markings. 

la^nse.— 1.12  to  1.32  inches  (28  to  33  mm.). 

Habitat — Anglesea,  New  Jersey,  June  10,  September  3;  Cleveland, 
Ohio,  May  6,  9  (Kearfott);  Glenwood  Springs,  Colorado,  June  6 
(Barnes);  southern  Arizona  (Barnes). 

The  above  are  specific  localities  referring  to  the  fourteen  examples 
now  before  me.  It  is  probable  that  the  species  occurs  throughout  the 
fiastem  United  States  and  extends  into  Canada.  It  is  not  impossible 
that  the  south  Arizona  example  may  represent  a  good  species.  The 
single  specimen  is  only  enough  to  create  a  doubt.  The  majority  of 
specimens  expand  about  1.20  inches. 

1  have  carefully  compared  Hubner's  figure  and  have  matched  it  per- 
fectly in  the  series  before  me.  I  have  little  doubt  that  it  is  this  species 
really,  though  the  type  was  said  to  come  from  Buenos  Ayres.  Hub- 
ner's description  does  not  help  much;  he  says  it  is  a  7ioctua  genuina 
and  HeUophUa pallida.  To  Leucania  l-aJbum  it  is  rather  similar,  but 
has  an  entirely  unique  middle  marking  besides  other  variations. 

On  the  other  hand  there  is  no  doubt  but  that  Mr.  Grote  intended  the 
form  here  treated  when  he  described  his  harveyi.  The  description 
fits  it  perfectly  and  fits  no  other. 

The  range  of  variation  has  been  partially  indicated  in  the  descrip- 
tion; it  is  not  really  great  and  yet  there  is  enough  to  make  quite  a 
little  difference  in  appearance.  In  the  one  extreme  there  are  no  black 
streaking  and  no  discal  dots;  in  the  other  there  is  black  everywhere, 
below  the  cell,  even  in  the  cell;  the  discal  spot  breaks  up  and  in  every 
interspace  along  the  subterminal  line  is  a  black  mark  or  streak. 

The  species  has  a  large  economic  bibliography  which  is  not  here 
referred  to.    The  larva  is  known  as  the  wheat-head  army  worm. 

LEUCANIA  OBSCURIOR,  new  species. 

Resembles  dlbilinea  in  general  type  of  maculation,  but  is  somewhat 
darker  on  the  whole,  with  less  contrast,  the  ornamentation  much  more 
even.    The  median  vein  is  white,  the  shading  below  it  does  not  usually 
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differ  very  greatly  from  that  along  the  inner  margin;  but  on  the  other 
hand  there  is  a  shading  above  the  vein,  continuous  with  the  trigonate 
shading  above  vein  4.  In  only  one  example  is  a  discal  dot  observa- 
ble. Secondaries  white  at  base  with  a  smoky  tinge  outwardly. 
Beneath  whitish,  with  a  distinct  yellow  tinge  over  the  costal  region. 

Expanse. — 1.20  inches  (30  mm.). 

Hahitat. — Cartwright,  Manitoba  (Heath). 

Two  males  and  two  females  only,  all  very  much  alike  and  all  more 
or  less  imperfect.  The  material  is  scant  to  authorize  a  new  species 
in  this  group;  but  the  combination  of  dark  primaries,  like  those  in 
(Milinea  with  pale  secondaries,  leads  to  the  belief  that  with  more 
material  additional  points  of  difference  will  be  brought  out.  Mean- 
while it  is  at  least  a  well-marked  local  form. 

Tyjpe.—^o.  6246,  U.S.N.M. 

LEUCANIA  DIFFUSA  Walker. 

Leucama  diffusa  Walker,  C.  B.,  Mus.,  Het.  IX,  1856,  p.  94. — Druce,  Biol.  Cent. 

Am.,  Het.,  I,  1889,  p.  262,  pi.  xxvr,  fig.  10. 
Leucania  albilinea  GrotEj  111.  Essay,  1882,  p.  42. — Smith,  Bull.  44, U.  S.  Nat.  Mus., 

1893,  p.  186. 
Leucania  nioderaia  Walker,  C.  B.,  Mus.,  Het.,  IX,  1856,  p.  114. — Smith,  Bull.  44, 

U.  S.  Nat.  Mus.,  1896,  p.  186,  pr.  syn. 

Ground  color  a  very  pale  luteous,  tending  to  whitish.  Head  with  a 
more  or  less  obvious  rusty  tinge.  Pale  portion  of  collar  with  a  brown 
or  blackish  transverse  line,  the  tip  rusty  over  a  black  line.  Patagise 
with  a  white  line  on  disk  and  on  the  thorax  a  white  line  behind  the 
collar.  Primaries  as  a  whole  have  the  region  along  the  inner  margin 
broadly  pale;  in  the  male  the  costal  region  is  usually  as  light;  in  the 
female  it  is  gray  with  a  pinkish  tinge.  A  loop-like  claviform  is  more 
or  less  completely  indicated  in  every  specimen,  and  is  attached  to  a 
narrow  black  basal  streak.  The  white  median  vein  is  usually  black 
margined  beneath,  and  below  this  is  a  gray  or  brown  shading.  A 
black  discal  spot  is  present  in  all  the  specimens,  and  often  there  are 
two.  The  terminal  space  is  usually  gray  or  brown,  and  the  usual  tri- 
angular shading  above  vein  4  is  well  marked,  though  not  so  broad  as 
in  albilinea.  The  fringes  are  of  the  pale  ground  and  usually  have  a 
still  i)aler  line  at  base.  Secondaries  white,  becoming  smoky  at  the 
outer  margin,  varying  in  this  particular.  Beneath  white,  more  or  less 
powdery;  primaries  with  the  costa  broadly  yellowish  or  creamy,  the 
disk  tending  to  blackish. 

Expanse.— 1.1^  to  1.38  inches  (29  to  35  mm.). 

Habitat. — Nova  Scotia  (Walker);  New  Hampshire;  Newton,  Massa- 
chusetts; Torrington,  Connecticut;  Newark,  May  5,  August  17,  and 
Montclair,  New  Jersey,  August  4  (Kearfott);  Anglesea,  New  Jersey, 
A^ugust  21  (J,  B,  S.);  Iowa  City,  Iowa,  July  29  (Wickham);  Mesilla 
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Park,  New  Mexico,  April  4  (Cocke  rell);  Shovel  Mountain,  Texas 
(Barnes);  City  of  Mexico  (Druce). 

Specimens  from  all  save  the  first  and  last  of  the  above-cited  localities 
are  at  hand,  with  a  few  others  that  have  State  labels  only.  The  range 
extends,  therefore,  from  the  boreal  area  to  the  Tropics,  though  prob- 
ably not  to  the  real  tropical  fauna. 

In  the  comments  on  aUnlinea  I  referred  to  the  fact  that  a  large 
economic  literature  exists  for  that  species.  It  is  not  improbable  that 
in  great  part  the  species  now  under  consideration  is  really  intended, 
hence  citations  must  be  cautiously  made.  It  is  also  highly  desirable 
that  systematic  breeding  be  done  to  discover  the  range  of  variation 
and  what,  if  any,  diflferences  are  discoverable  in  the  larva. 

Z.  modet'ota  Walker,  was  described  from  "locality  unknown;"  but 
the  type  in  the  British  Museum  seemed  to  me  American  and  like  diffusa; 
so  the  reference  was  made. 

The  range  of  variation  is  very  like  that  in  albilinea^  but  not  so  great 
in  contrast.  In  every  respect  the  insect  looks  and  is  paler.  When 
once  the  attempt  is  made  to  separate  out,  there  is  no  difficulty  in 
arranging  the  series. 

LEUCANIA  LIMITATA,  new  species. 

Very  pale  creamy  yellow.  Head  a  little  rusty  in  front.  Collar 
gray  rather  than  white  inferiorly,  limited  by  a  white,  surmounted  by 
a  black  line.  Primaries  without  costal  darker  shading.  Median  vein 
white,  margined  above  by  a  smoky  brown  line  which  beyond  the  cell 
enlarges  into  the  usual  trigonate  shading.  Below  the  median  vein  is 
a  narrow  yellow  brown  shade,  the  vein  itself  black  edged  near  the  end. 
A  small  black  basal  streak  with  a  very  narrow  loop-like  claviform. 
Terminal  space  a  little  darker.  Secondaries  white,  immaculate. 
Beneath  white  or  a  very  little  yellowish,  the  costal  region  a  little 
darker. 

Etpanse. — 1.32  inches  (33  mm.). 

Habitat. — ^Texas,  in  June  (Hulst  coll.). 

Only  a  single  male  in  fair  condition.  It  is  unfortunate  that  no  greater 
material  of  this  species  should  be  available  to  bring  out  more  clearly 
'what  differences  exist. 

LEUCANIA  TETERA,  new  species. 

Ground  color  a  pale  creamy  yellow.  Head  dull  luteous.  The  white 
portion  of  collar  crossed  by  a  narrow  luteous  line;  no  defining  line 
between  the  pale  lower  and  darker  upper  portion.  Thorax  dull 
luteous.  On  the  primaries  the  costal  region  becomes  shaded  with  pink 
toward  the  apex.  A  small  black  discal  dot.  The  usual  dusky  shade 
above  vein  4,  but  interrupted  by  two  white,  black-edged  dotlets  in  the 
interspaces,  marking  the  subterminal  line.     Median  vein  concolorous 
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until  near  its  tip,  then  whitish  and  opening  into  the  3-4  interspace. 
Below  the  median  vein  is  a  dusky  shading,  blackish  at  base  and  end  of 
median  vein,  gray  and  reddish  luteous  beyond  and  below.  The  clavi- 
form  barely  traceable.  Terminal  space  leaden  gray  except  at  apex. 
Subterminal  line  marked  by  black  scales  or  by  paler,  black-margined 
points.  A  small  black  discal  dot.  Fringes  white,  with  a  yellow  line 
at  base  and  two  narrow  blackish  interlines.  Secondaries  white,  pearly, 
semitransjmrent.  Beneath,  primaries  pale  creamy,  tending  to  pinkish 
along  the  costa;  secondaries  pearly  white,  tending  to  creamy  along  the 
costa. 

Expanse.— 1.16  to  1.28  inches  (29  to  32  mm.). 

Habitat. — Wilgus,  Cochise  County,  and  southern  Arizona  (Barnes). 

Three  male  examples,  two  of  them  in  fair  condition.  They  are  very 
much  alike  and  there  is  no  doubt  as  to  the  distinctness  of  the  species. 
The  genitalic  diflferences  have  been  already  referred  to,  as  have  the 
superficial  color  characters.  The  anterior  femur  has  larger  tufts  than 
usual  in  this  group  and  the  fore  tibia  is  also  well  tufted.  On  the 
middle  and  hind  legs  the  tuftings,  while  well  developed,  are  not 
especially  prominent. 

Type.—'So.  6247,  U.S.N.M. 

LEUCANIA  NEPTIS,  new  species. 

Ground  color  a  dull,  lifeless,  very  pale  yellow;  the  dark  shadings  on 
the  primaries  are  an  equally  lifeless  yellow  or  smoky  brown.  Head 
tending  to  rusty  brown.  Thorax  dull  luteous;  a  white  line  separating 
the  pale  from  the  dark  portion  of  the  collar.  Primaries  with  all 
save  internal  and  median  veins  dusky;  breaking  up  what  in  other 
species  is  the  clear  sweep  of  the  paler  shade  to  the  apex.  The  usual 
trigonate  shade  above  vein  4.  The  dusky  shade  below  the  median 
shade  merges  gradually  into  the  paler  ground.  A  small  black  basal 
dash;  but  in  few  instances  can  the  claviform  be  traced.  Terminal 
space  dusky.  Discal  dot  absent  or  reduced  to  a  mere  point.  Fringes 
whitish  with  two  dusky  interlines.  Secondaries  white  with  a  faint 
yellowish  tint.  Beneath  very  pale  yellowish;  primaries  deeper  tinted 
and  more  yellowish  along  the  costal  region. 

Expanse. — 1.20  to  1.40  inches  (30  to  35  mm). 

Habitat. — Colorado  (Neumoegen);  Fort  Collins,  Colorado,  August 
13  (Kearfott). 

Nine  examples  are  before  me,  eight  of  them  from  badly  papered 
specimens.     One  perfect  example  from  the  Neumoegen  collection. 

There  is  an  undescribable  lifeless  shade  to  all  these  examples,  giving 
no  contiTist,  no  defined  impression — all  one  dull  sameness. 

The  leg  tuftings  in  the  male  are  better  developed  than  in  other 
species  of  the  group  save  tetera.  In  neptis  the  anterior  leg  is  not 
materially  more  prominent  than  the  others. 
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I  have  little  doubt  as  to  the  specific  standing  of  this  fonu. 
Type.— Ho.  6248,  U.S.N.M. 

LEUCANIA  LIGATA  Grote. 

HeliophUa  ligata  Grote,  Trans.  Am.  Ent.  Soc.,  V,  1875,  p.  115. 
Leucania  ligata  Strbcker,  Kept.  Chief  Eng.,  1878-79,  V,  1879,  p.  1862. 

This  slender  species  has  pure  white  secondaries  and  fringes  in  the 
female,  while  in  the  opposite  sex  these  are  slightly  soiled.  Forewings 
whitish  ocher  gray,  faintly  purple  tinged,  with  the  veins  obsoletely 
white  marked  and  accompanied  by  longitudinal  blackish  shades. 
Median  nervure  covered  by  a  whitish  streak,  culminating  in  a  white 
spot  relieving  a  single  inferior  black  dot  and  accompanied  by  a  black 
shading  which  continues  diflfusedly  to  external  margin,  and  leaves  a 
clear  ochery  space  above  it  oh  the  cell,  reaching  be3^ond  the  dotted 
transverse  line.  Transverse  posterior  line  indicated  by  a  series  of 
black  venular  points.  Very  minute  marginal  black  points;  fringes  a 
little  paler  than  the  wing.  Thorax  and  head  like  primaries.  Beneath, 
without  discal  dots  or  common  lines;  a  terminal  dotted  line  on  both 
wings;  primaries  and  costal  .region  of  secondaries  somewhat  rosy  gray, 
else  the  secondaries  are  whitish,  subpellucid.  Under  surface  of  body 
and  legs  of  a  slightly  rosy  gray.     Collar  faintly  lined. 

Etpanse.— 1.10  to  1.22  inches  (27.5  to  30.5  mm.). 

Habitat. — Texas,  March  to  November;  Florida  in  March;  Colorado, 
July  31. 

Twelve  examples  are  before  me,  mostly  from  Texas;  Shovel  Moun- 
tain and  Harris  County  being  the  only  specific  localities.  The  above 
is  pi-actically  Mr.  Grote's  description,  not  in  quotation  marks,  because 
not  literally  transcribed. 

In  general,  there  is  a  decided  reddish  gray  tinge,  a  coarse  black 
powdering,  an  obvious  dotted  transverse  posterior  line,  and  a  longi- 
tudinal dark  streak  which  extends  over  the  white  marked  median  vein 
from  base,  beyond  it  to  the  transverse  posterior  line  or  even  the  outer 
margin.  The  secondaries  are  rarely  immaculate,  but  may  be  so  in 
either  sex;  nor,  on  the  other  hand,  is  the  smoky  outer  margin  very 
extensive  in  any  case  seen  by  me.  The  species  does  not  seem  to  be 
rare  in  Texas  and  tends  to  lose  the  reddish  or  purplish  tinge* 

LEUCANIA  FLABILIS  Grote. 

HeliophUa  flabUis  Grote,  Can.  Ent.,  Xllf,  1881,  p.  15. 
Leucania flabiliB  Smith,  Bull.  44,  U.  S.  Nat.  Mus.,  1893,  p.  189. 

Very  pale  ochery  or  straw  color,  shaded  with  fuscous.  The  pale 
longitudinal  shades  extend  along  the  cell  over  the  interspaces  between 
veins  5  and  6,  nearly  to  the  margin.  A  short  pale  shade  on  the  inter- 
space above  and  extending  nearer  the  margin.    From  the  base  a  wide 
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submedial  shade  extends  outwardly  to  the  margin.  A  black  dot  marks 
the  reniform  at  median  vein;  an  extra-mesial  row  of  dots  on  the  ner- 
vules,  not  prominent.  The  veins  are  indistinctly  paler.  The  darkest 
portion  of  the  wing  is  along  the  median  vein,  and  a  fine  black  streak 
runs  along  the  interspace  between  veins  4  and  5.  Hind  wings  whitish, 
vaguely  soiled  with  fuscous  exteriorly.  Thorax  concolorous  with 
primaries;  no  lines  on  the  collar.  Beneath  without  marks.  This 
species  recalls  in  maculation  lapidaria^  but  is  more  diffusely  shaded, 
the  spots  of  the  outer  line  more  numerous,  the  hind  wings  darker,  the 
body  more  slender. 

Eacpanse, — 1.32  inches  (33  mm.). 

Habitat. — Long  Island,  near  the  seashore,  in  May. 

The  species  was  taken  by  Mr.  Fred.  Tepper  who  had  a  cotype,  and 
this  is  the  only  example  of  fldbilis  known  to  me  in  any  American  col- 
lection. It  is  probable  that  the  insect  is  very  local  and  that  may 
account  for  its  absence  in  cabinets.  I  have  already  stated  that  I  can 
see  no  difference  between  ligata  and  Jlabilis  except  that  the  latter  lacks 
the  purplish  shading.  But  the  Tepper  specimen  has  a  purplish  tinge, 
and  I  have  a  Texas  example  that  has  as  little.  An  expanse  of  33  mm. 
is  too  great  for  the  cotype  and  too  great  for  any  ligata  known  to  me. 

The  description  is  essentially  that  originally  given  by  Mr.  Grote. 

LEUCANIA  RIMOSA  Grote. 

IleliophUa  rimosa  Grote,  Can.  Ent.,  XIV,  1882,  p.  216. 
Leucania  rimosa  Smith,  Bull.  44,  U.  S.  Nat.  Mus.,  1893,  p.  189. 

Fore  wings  hoary  gray,  something  like  ligata  in  color;  irrorate  with 
dark  speckles  and  with  a  faint  warm  shade,  reminding  one  a  little  of 
unipuncta  in  these  respects.  Allied  to  commoides;  no  lines  or  spots 
visible  except  that  there  is  continuous  series  of  excessively  minute  sub- 
terminal  dots,  and  the  median  vein  is  faintly  marked  with  white  and 
edged  with  black;  the  white  color  accentuated  at  base  of  third  and 
fourth  median  nervules.  Hind  wings  pale  gray,  whitish,  veins  soiled. 
Beneath  a  blackish  shade  marks  the  inception  of  the  subterminal  line 
on  costa,  and  the  median  vein  is  shaded  at  base  of  nervules.  Hind 
wings  with  costa  darker;  no  lines  or  spots.  Face  and  pectus  a  little 
smoky;  fore  tibisB  pale  outwardly.     Thomx  gray;  abdomen  paler. 

Expanse, — 1.36  inches  (34  mm.). 

Habitat, — Kittery  Point,  Maine. 

No  one  has  taken  this  species  save  Dr.  Thaxter,  so  far  as  I  am  aware, 
and  the  original  type  is  with  him.  A  second  specimen  which  he  kindly 
sent  me  is  smaller— only  31  mm. — and  the  longitudinal  shading  through 
the  center  of  the  wing  is  quite  obvious  though  not  conspicuous.  1 
can  not  find  anything  to  suggest  cortmtoides. 
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LEUCANIA  DIA  Grote. 

HeKophila  dia  Grote,  Can.  Ent,  XI,  1879,  p.  29;  111.  Essav,  1882,  p.  56,  pi.  ii, 

fig.  19. 
Leucania  dia  Smith,  Bull.  44,  U.  S.  Nat.  Mus.,  1893,  p.  187. 

Ground  color  a  pale  reddish  gray.  Head  and  fore  breast  smoky 
tinged.  Collar  with  a  somewhat  darker  line  across  the  middle. 
Thorax  concolorous.  Primaries  without  strong  contrasts.  Veins 
white-marked  or  at  least  paler,  the  costal  region  gray  or  whitish. 
Interspaceal  rays  not  prominent  or  contrasting.  Transverse  posterior 
line  punctiform.  A  series  of  very  small  terminal,  interspaceal  dots 
which  may  be  wanting.  A  narrow  pale  line  at  the  base  of  the  fringes. 
Secondaries  dirty  whitish,  almost  uniform,  veins  a  little  darker. 
Beneath,  primaries  pale  reddish  gray,  costal  region  whitish  to  a  dusky 
blotch  about  one-fourth  from  apex.  Secondaries  whitish,  powdery,  a 
little  darker  and  more  powdery  over  the  costal  area. 

Eitpame. — 1.16  to  1.24  inches  (29  to  31  mm.). 

Habitai. — California;  Oregon. 

Three  males  and  one  female  are  before  me.  One  of  these  agrees 
perfectly  with  Mr.  Grote's  description.  The  second  is  more  reddish 
and  a  little  larger  and  agrees  better  with  the  picture  in  the  "Illus- 
trated Essay."  The  others,  from  "Middle  California,"  are  somewhat 
darker  and  have  the  interspaceal  streaking  much  better  marked.  The 
character  emphasized  by  Mr.  Grote  in  his  description,  i.  e.,  the 
absence  of  a  dusky  shading  along  the  median  vein,  loses  force  here, 
because,  while  it  is  by  no  means  prominent,  there  is  undoubtedly  a 
smoky  line  on  each  side  of  the  vein.  The  triangular  dusky  shading 
in  the  terminal  area  of  the  wing  is  also  well  indicated  here. 

The  heavily  clothed  quadrate  thorax,  as  against  the  short,  obtuse 
wings,  gives  the  insect  a  peculiarly  stumpy  appearance. 

LEUCANIA  MEGADIA,  new  species. 

Ground  color  a  dirty  reddish  gray,  tending  to  smoky.  Head  varies 
to  rusty  or  smoky,  as  does  the  forebreast.  Collar  with  a  blackish 
central  line.  Thorax  concolorous.  Primaries  with  veins  white,  inter- 
spaceal streaks  obvious  and  tending  to  become  black  beyond  the  trans- 
verse posterior  line.  The  latter  is  punctiform  and  well  marked. 
Median  vein  margined  by  smoky  shadings  above  and  below,  forming 
a  more  conspicuous  white  dot  at  its  end  and  usually  emphasized  there 
by  black  scales.  A  distinct  black  or  blackish  basal  streak  in  the  sub- 
median  interspace.  The  costal  region  is  usually  paler  gray.  In  the 
terminal  area  of  the  wings  the  dusky  shadings  are  so  disposed  as  to 
form  a  more  or  less  obvious  dark  area  over  the  internal  angle  and  a 
trigonate  shading  below  the  apex.  Secondaries  smoky  yellowish, 
nearly  uniform.     Beneath,  primaries  smoky  reddish  gray,  disk  darker 
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and  at  outer  fourth  a  variably  marked  dusky  costal  spot;  secondaries 
paler,  the  costal  region  black  powdered. 

Eacqxmse. — 1.12  to  1.36  inches  (28  to  34  mm.). 

Habitat — Calgary,  Alberta,  June  16  to  July  20;  Oregon  (Koebele); 
Pullman,  Washington,  May  25  (Piper);  Nevada  County,  California 
(Koebele);  Yellowstone  Park,  Wyoming,  July  10;  Denver,  Colorado, 
June  30;  Chiricahua  Mountains,  Arizona,  July  4  (?). 

This  species  has  the  body  less  robust  and  the  wings  broader  than  in 
dia^  hence  it  looks  decidedly  larger,  an  appearance  which  was  not 
borne  out  on  actual  measurement  in  all  cases.  The  average  runs 
only  1  or  2  millimeters  larger. 

Sixteen  examples,  varying  in  distinctness;  the  Calgary  specimens 
are  probably  all  from  Mr.  Dod,  the  Yellowstone  example  is  from  Dr. 
Barnes.  One  example  from  Calgary  is  almost  as  even  in  color  as  dia^ 
but  has  the  black  basal  streak  obvious.  This  latter  feature  will  serve 
to  distinguish  the  two  small  species  in  the  group  without  difficulty. 

There  is  a  decided  tendency  to  a  red  shading  and  one  specimen  is  as 
red  as  any  insiveta  I  have  ever  seen,  the  costa  in  this  case  being 
almost  white.  The  single  example  from  the  Chiricahua  Mountains 
is  a  female  and  in  such  condition  that  the  reference  is  not  positively 
made. 

Type.—T^o.  6249,  U.S.N.M. 

LEUCANIA  HETERODOXA  Smith. 

Leucania  heterodoxa  Smith,  Trans.  Am.  Ent.  Soc.,  XXI,  1894,  p.  75,  pi.  v,  fig.  7. 

Ground  color  a  dirty  luteous  gray  with  a  varying  reddish  tinge. 
The  head  may  be  either  a  little  lighter  or  a  little  darker  than  the 
ground  color.  The  tuf tings  of  the  front  legs  in  the  male  are  conspic- 
uously darker.  Collar  with  a  dusky  or  black  median  line  either 
relieved  by  paler  lines  above  apd  below,  or  with  a  second,  less  con- 
spicuous line  just  below  tip.  Disk  of  thorax  and  patagise  powdery, 
the  latter  tending  to  a  marginal  line.  Primaries  obviously  and  often 
conspicuously  streaked  in  the  interspaces;  the  veins  white  or  whitish. 
Median  vein  white,  forming  a  white  spot  at  its  end,  margined  by  a 
darker  shading.  The  costal  region  is  jmler,  sometimes  a  little  con- 
trasting, until  just  before  the  apex.  The  transverse  posterior  line  is 
a  series  of  black  venular  dots,  evenly  curved  and  nearly  parallel  with 
the  outer  margin.  The  dark  shadings  in  the  wing  are  above  the  anal 
angle  and  from  the  transverse  posterior  line  on  vein  2  or  3,  obliquely 
to  the  apex.  In  some  examples  there  is  a  costal  shade  before  the  apex 
and  in  some  cases  the  apex  is  dusky.  There  is  a  series  of  small  termi- 
nal black  dots.  The  fringes  are  dusky  and  have  a  pale  line  at  base. 
Secondaries  smoky  or  fuscous,  fringes  paler.  Beneath  powdery,  vary- 
ing in  tint.  Primaries  are  from  reddish  gray  to  smoky  and  have  a 
blackish  costal  spot  toward  apex.  Secondaries  are  whitish,  becoming 
more  powdery  and  more  reddish  in  the  costal  region. 
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Expam^.—1.2S  to  1.40  inches  (32  to  35  mm.). 

Habitat. — Pullman,  Washington,  May  25,  June  10  (Piper);  Corval- 
lis,  Oregon,  May  1  to  June  6  (Cordley);  Corfield,  Vancouver;  Nevada 
County,  California  (red  number  342  Koebele);  Denver,  Coloitido, 
June  30;  Boulder,  Colorado,  August  10;  St.  Anthony  Park,  Minne- 
sota, June  25  (Lugger);  Sierra  Nevada,  California;  Laggan,  British 
Columbia,  5,000  feet,  July  2. 

A  long  series  of  examples  is  before  me  from  all  save  the  last  two 
mentioned  of  the  above  localities.  It  establishes  the  species  and  illus- 
trates it«  range  of  variation,  which  is  narrow.  There  is  a  very  slight 
tendency  to  a  reddish  tinge,  but  nothing  to  cause  confusion  with 
Insueta^  from  which  this  species  is  also  well  separated  by  the  absence 
of  a  black  basal  streak.  In  some  examples  the  indications  of  such  a 
streak  may  be  made  out  by  close  scrutiny,  but  I  have  never  found  a 
case  where  there  was  enough  to  give  any  reason  for  hesitation. 

Aside  from  this  It  is  a  mere  matter  of  lighter  or  darker,  or  more  or 
less  contrast,  and  this  seems  to  depend  somewhat  on  the  age  of  the 
specimen. 

The  sexual  and  other  structural  characters  have  been  elsewhere 
defined. 

LEUCANIA  INSUETA  Guen6e. 

Leucania  insuda  Gubnbe,  Spec.  Gen.,  Noct.,  I,  1852,  p.  81. — Walker,  C.  B., 
Mus.,  Het,  IX,  1856,  p.  95.— Smith,  Bull.  44,  U.  S.  Nat.  Mus.,  1893,  p.  188. 

Leucania  commoides  Gbote,  Can.  Ent.,  IX,  1877,  p.  28. 

Hdiophila  adonea  Grote,  Bull.  Buff.  Soc.  Nat.  Sci.,  II,  1874,  p.  159.— Smith, 
Bull.  44,  U.  8.  Nat.  Mus.,  1893,  p.  188,  pr.  syn. 

Leucania  mimica  Strbcker,  Lep.  Rhop.  et.  Het.,  Supp.  II,  1899,  p.  6. 

Ground  color  a  pale  reddish  luteous.  Head  a  little  lighter  or  a  little 
darker,  but  always  uniform.  Collar  with  a  smoky  or  blackish  central 
line.  Thorax  more  reddish  gray,  speckled  lightly  with  black.  Pri- 
maries streaked  and  shaded  with  brick  red  or  even  darker  red  brown. 
Costal  region  always  paler  and  sometimes  white.  Veins  white,  or  at 
least  paler.  Median  vein  white,  enlarging  into  a  little  spot  at  its  end, 
shaded  on  each  side  so  as  to  darken  the  center  of  the  wing.  A  short 
black  basal  streak  in  the  submedian  interspace.  A  shorter  dark 
brown  or  blackish  streak  on  the  hind  margin  near  base.  Transverse 
posterior  line  black,  punctiform,  evenly  curved.  An  oblique  brown 
shade  over  the  anal  angle  and  a  second  from  vein  2  at  the  transverse 
posterior  line  to  outer  margin  l>elow  apex.  The  white  veins  are  often  a 
little  expanded  at  the  base  of  the  fringes.  Sometimes  a  series  of  small 
terminal  black  dots,  rarely  an  almost  continuous  brown  line;  often 
neither.  Secondaries  whitish  or  yellowish  at  base,  darkening  out- 
wardly to  smoky  or  blackish;  fringes  with  a  yellow  line  at  base. 
Beneath,  primaries  reddish  gray,  powdery,  with  a  smoky  costal  dot 
from  which  starts  a  variably  complete  punctiform  extm  median  line; 
Proc.  N.  M.  vol.  XXV— 02 13 
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secondaries  whitish,  except  in  apical  and  costal  region,  with  a  more  or 
less  complete,  punctiform  extra  niedian  line. 

Expanse, — 1.24  to  1.44  inches  (31  to  30  mm.). 

Hahitat, — Nova  Scotia;  Canada  in  July;  New  York,  June  to  August; 
Newton,  Massachusetts;  Missouri;  Glenwood  Springs,  Colorado, 
September  1  (Barnes). 

This  is  a  common  species,  hence  my  material  is  not  especially  good 
There  are  twenty  or  more  specimens,  but  not  well  distributed  as  to 
locality  and   few  of  them   dated.     It   is  probable   that  the  species 
occurs  throughout  the  Eastern  United  States,  but  may  not  extend  far 
southward. 

The  range  of  variation  is  much  like  that  given  for  heterodD,ra  and  is 
chiefly  a  matter  of  contrast.  In-j^ome  examples  the  base  is  quite  a 
clear  yellow  and  on  this  a  deep  rich  red  makes  a  striking  specimen. 
In  others  everything  is  dull,  or  there  is  a  grayish  tinge.  This  is  the 
only  species  in  which  an  obvious  outer  line  is  usual  on  the  under  side. 

Mr.  Strecker's  type  is  the  usual  Colorado  form,  in  which  the  con- 
trasts are  not  quite  so  great.  Yet  he  would  hardly  have  made  the 
error  had  he  npt  placed  it  at  once  with  commoides  as  the  closest  ally. 
From  that  species  it  is,  of  course,  easily  distinguished. 

LEUCANIA  EXTINCTA  Gucn^e. 

Lfucania  extinda  Guenee,  Spec.  Gen.,  Noct,  1,  1852,   p.  79. — Walker,  C.  B., 

Mu8.,  Het.,  IX,  1856,  p.  94. 
Leucania  liniia  Guenee,  Spec.  Gen.,  Noct.,  I,  1852,  p.  81. — Walker,  C.  B.,  Mus., 

Het.,  IX,  1856,  p.  95. — Smith,  List  Lepidoptera,  1891,  p.  46,  pr.  gyn. 
Leucania  scirpicola  Guen6e,  Spec.  Gen.,  Noct.,  I,  1854,  p.  84. — Walker,  C.  B., 

Mus.,  Het,  IX,  1856,  p.  96.— Smith,  List  Lepidoptera,  1891,  p.  46,  pr.  syn. 
IleliophiUi  amygdalina  Harvey,  Can.   Ent.,  X,  1878,  p.  57. — Smith,  Bull.  44, 

U.  S.  Nat.  Mus.,  1893,  p.  187,  pr.  syn. 

Ground  color  a  very  jmle  creamy  yellow,  primaries  streaked  with 
blackish  and  silver  gray,  tending  to  a  faint  reddish.  Head  with  a 
slight  admixture  of  brown  scales  in  front.  Collar  with  two  dark  gray 
transverse  lines.  Thorax  imma<»ulate.  Primaries  with  all  the  veins 
narrowly  white.  A  whitish  dot  marked  by  black  scales  at  the  end  of 
the  median.  A  series  of  black  dots  fonning  the  tmns verse  posterior 
line  and  this  line  is  abruptly  bent  inward  on  vein  4.  Secondaries 
white,  semitransparent,  with  a  somewhat  yellowish  tint.  Beneath, 
primaries  a  little  smoky  on  disk,  and  with  a  blackish  costal  SDot; 
secondaries  a  little  yellowish  and  powdery  along  the  costa. 

Kvpame.—\,^Q  to  1.44  inches  (33  to  36  mm.). 

ILihltat, — Maine;  New  York;  Florida;  Newark,  New  Jersey,  May  12, 
16,  July  25  (Buchholz,  Weidt);  Elizal)eth,  August  4  (Kemp). 

Five  examples,  all  of  them  from  Newark  and  Elizabeth,  New  Jer- 
sey, aie  before  me.  The  species  is  not  represented  in  any  of  the  large 
collections,  and  yet  it  has  a  considerable  range.     Druce  records  it  fmm 
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Mexico  and  adds  in^fiieta  Guen^e  and  antlca'  Walker  to  the  synonymy 
above  given.  As  to  the  latter,  he  maybe  right;  the  description  being 
of  a  South  American  species  did  not  require  me  to  identify  it.  As  to 
inmi£ta  he  is  surely  in  error,  for  I  compared  the  examples  in  the  Brit- 
ish Museum,  and,  in  addition,  the  description  does  not  fit  at  all. 
Guenee,  who  in  all  the  other  descriptions  mentions  the  pointed  apex 
of  primaries  and  the  very  oblique  hind  angle,  expressly  states  for 
insiieta  that  they  are  less  sharp  than  in  completa^  with  which  he  com- 
pares it.  In  addition,  mention  is  made  of  the  black  basal  streak,  obvi- 
ous in  hisueta  and  absolutely  wanting  in  eMincta, 

With  a  good  example  at  hand  it  is  simply  impossible  to  mistake  the 
species  from  its  wing  form  and  the  gmy  strigation.  But  when  the 
insect  is  a  little  rubbed,  mattei*s  are  not  so  easy.  The  characteristic 
wing  form  is  destroyed  by  rubbed  fringes;  the  gmy  interspacial  lines 
are  easily  marred  and  there  remains  an  almost  characterless  individual. 
It  is  in  this  way  that  M.  Guenee  fell  in  error. 

Enough  has  been  said  under  the  group  heading  to  place  the  species 
on  structui*al  chai*acters. 

LEUCANIA  JUNCICOLA  Guenee. 

Leucaniajuncicola Guen6e, Spec.  Gen.,  Noct,  1, 1852,  \k  83. — Walker, C.  B.,  Mus., 

Het,  IX,  1856,  p.  96. 
Heliophila  adjuta  Grote,  Bull.  Buff.  Soc.  Nat.  8ci.,  II,  1874,  p.  158;  Bull.  Buff. 

Soc.  Nat.  Sci.,  Ill,  1875,  p.  8.— Smith,  Bull.  44,  U.  S.  Nat.  Mus.,  1893,  p. 

188,  pr.  syn. 

Ground  color  a  mther  bright  creamy  yellow,  strigation  of  the  pri- 
maries luteous.  Head  with  a  frontal  and  interantennal  puiplish  line. 
Collar  crossed  by  two  dusky  lines  near  the  middle,  and  at  the  tip  a 
series  of  four  contiguous  lines  of  different  colors  gives  the  impression 
of  a  reddish  or  purplish  band.  The  little  anterior  crest  has  the  same 
purplish  markings.  Primaries  with  the  veins  whitish;  the  interspaces 
with  at  least  two  narrow,  luteous  lines.  Median  vein  a  little  more 
broadly  pale,  inclosing  a  small  black  dot  at  its  tip.  The  transverse 
posterior  line  is  usually  indicated  by  two  venular  dots  only,  but  may 
be  complete.  A  black  dot  is  in  the  submedian  intei^space  about  one- 
third  from  base.  There  are  no  strongly  marked  shadings,  but  it  is 
readily  seen  that  a  somewhat  darker  shade  extends  below  the  median 
to  its  end,  broadens  out  a  little  and  continues  to  the  outer  margin, 
extending  from  vein  4  and  to  the  apex.  Another  shading  extends 
over  the  subcostal  and,  broadening  out  somewhat,  reaches  the  costa 
before  the  apex.  A  series  of  very  small,  black  terminal  dots.  Fringes 
concolorous.  Secondaries  somewhat  pearly  white  at  base,  semitrans- 
parent,  with  a  smoky  outer  border  and  yellowish  fringes.  Beneath, 
primaries  with  an  obvious  pinkish  tinge,  the  disk  tending  to  blackish. 
Secondaries  with  the  costa  yellowish,  powdery,  and  a  series  of  black 
teiminal  spots  in  the  interspaces. 
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Expmise.—l.SO  to  1.45  inches  (32  to  36  mm.). 

Hah/tat. — Texas  in  March;  Florida;  Alabama.  ♦ 

Eight  examples  are  at  hand  just  now,  all  very  much  alike.  E:xcepi 
for  two  examples  from  San  Antonio,  they  have  State  labels  only,  and 
not  one  has  a  date  of  capture.  One  female  has  a  marked  reddish  tinge 
in  the  ground  and  the  secondaries  are  almost  uniformly  smoky.  The 
Florida  example  is  more  obviously  streaked  than  the  others,  but  differs 
in  no  further  point. 

The  ornamentation  of  the  collar  is  the  most  characteristic  feature 
of  the  species,  and  this  tends  to  getting  in  red  or  scarlet  in  addition  to 
or  place  of  the  black. 

LEUCANIA  MULTILINEA  Walker. 

Leucania  imillilmm  Walker,  C.  B.,  Miia.,  Het,  IX,  1856,  p.  97. 
Leucania  cornmoides  Grote,  Proc.  Ac.  Nat.  Sci.  Phila.,  1875,  p.  419. 
Ileliophiia  lajndnr'm  Grote,  Proc.  A(^  Nat.  Sci.  Phila,,  1875,  p.  419. — Smith,  HalJ. 
44,  U.  S.  Nat.  Mu8.,  1893,  p.  187,  pr.  syn. 

Ground  color  creamy   yellow.      Head  immaculate.     Thoi'ux  ^tb 
three  gray  or  blackish  transverse  lines,  the  upper  one  broadest.     Disk 
of  thorax  and  patagiae  a  little  black  speckled.     Primaries  with  veiD^f 
white  or  whitish,  the  strigations  in  the  interspaces  dark  and   well 
marked.     Median  vein  white,  inferiorly  margined  by  black  or  brown 
to  the  end.    A  black  dot  in  the  white  area  at  end  of  vein.     A  smoky 
shade  bases  on  vein  4  and  broadens  toward  the  apex,  which  it  reaches 
on  outer  margin.     A  dusky  shading  over  the  subcostal  region  and 
another  parallel  with  and  close  to  inner  mar^gin.     Transverse  posterior 
line  reduced  to  two  dots.     A  series  of  small  black  terminal  dots. 
Secondaries  white,  with  small  bla(;k  terminal  dots.     Beneath,  prima- 
ries faintly  3'ellowish,  the  disk  more  or  less  blackish,  veins  more  or  less 
black  marked;  secondaries  somewhat  yellowish  and  powdery  along  the 
costa. 

Eppame,—l.Z{)  to  1.40  inches  (32  to  35  mm.). 

Hah! tat — Miami,  Palm  Beach,  Florida  (Dyar);  Harris  County, 
Texas,  August  10  (Barnes);  Kansas  (Snow);  Albany,  New  York,  June 
and  July;  Winnipeg,  Manitoba  (Hanham). 

A  series  of  thirteen  examples  shows  little  variation,  and  among  the 
strigate  rather  obtuse  winged  forms  the  pure  white  secondaries  of 
both  sexes  make  this  easily  separable.  The  only  species  with  which 
it  is  likely  to  be  confounded  is  jviwicola^  and  that  can  be  very  easily 
determined  if  the  material  is  at  all  good. 

LEUCANIA  COMMOIDES  Guentfe. 

Leuraitin  commouleA  Guenee,  S|)ec.  Gen.,  Noct.,  I,  1852,  p.  86.— Walker,  C.  B., 
Mus.,  Het.,  IX,  ia56,  p,  9<).— Speyer,  Stvtt.  Ent.  Zcnt.,  XXXVI,  1875,  p.  113. 

Ground  color  dull  grayish  luteous,  more  or  less  brightened  by  red 
or  brown.     Head  tends  to  rusty  brown.     Collar  with  three  leaden 
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^ray  transverse  lines.  Thorax  a  little  black  powdered.  Priniarie-s 
more  or  less  shaded  with  red  brown  and  streaked  with  blac*k.  A 
prominent  black  j^treak  below  the  broadly  white  median  vein.  A 
black  dot  at  the  branching  of  the  median  v^in.  Veins  narrowly  white, 
and  hence  the  costal  region  is  a  little  paler.  A  black  mark  is  on  the 
inner  margin  near  the  base;  another  is  in  the  submedian  interspace 
toward  the  anal  angle.  Other  black  streaks  are  in  the  interspaces 
above  vein  3,  forming  the  base  of  a  triangular  dusky  shade.  Trans- 
vei-se  posterior  line  punctiform,  not  well  marked.  A  series  of  black 
terminal  dots.  Secondaries  dirty  fuscous,  with  pale  yellowish  fringes. 
Beneath,  the  sexual  tuftings  are  discolored,  brown.  Primaries  red- 
dish gray,  powdery,  a  little  darker  on  the  disk.  Secondaries  whitish, 
with  the  costal  area  powdery,  yellowish. 

Expanse. — 1.40  to  1.50  inches  (35  to  37.5  mm). 

Habitat. — Nova  Scotia;  Canada;  Winnipeg,  Manitoba,  July  2  (Han- 
ham);  Maine  (Fernald);  Massachusetts;  Albany,  New  York,  June  22 
(Bailey);  New  York,  June  to  August;  Wisconsin;  Minnesota;  Illinois; 
New  Mexico  (Snow);  Colorado;  Florida  in  March. 

The  species  has  a  wide  distribution,  is  not  at  all  rare,  and  is  easily 
recognized.  The  prominent  black  streak  beneath  the  white  median 
vein  and  the  dark  red  color  are  distinctive  chamcteristics.  Add  to 
this  the  prominent  abdominal  and  leg  tuftings  of  the  male  and  the 
species  becomes  unmistakable. 

The  leg  tuftings  are  as  follows:  Anterior  femora  with  a  continuous 
fringing  of  hairy  scales  beneath,  making  a  thick  mass,  but  no  tuft. 
Tibia  with  a  thick  outward  scaling,  but  no  tuftings  or  longer  hair. 
Middle  leg  somewhat  shortened,  tibial  spurs  long,  the  inner  curved 
and  somewhat  flattened.  Femora  with  continuous  dense  fringing  of 
long  hair  and  scales,  longer  at  base.  TibisB  with  long  hair  tufts  in 
front  and  at  sides,  capable  of  brush-like  expansion;  one  at  the  side 
may  be  also  capable  of  fan-like  expansion.  Posterior  femora  with 
long  tair  fringe  basally.  Tibiae  with  longer  hair  outwardly  toward 
base,  but  no  brush. 

The  harpes  of  the  genitalia  are  densely  clothed  outwardly  with  long 
yellow  hair,  intermixed  with  broadly  flattened  scales,  forming  a  mass 
that  can  be  fluffily  expanded,  making  neither  a  definit3  brush  nor  fan- 
like expansion. 

LEUCANIA  PHRAGMATIDICOLA  Guen^e. 

Leucania  phragmaiitlkola  Guenee,  Spec.  Gen.,  Noct.,  I,  1S52,  p.  89. — Walker, 

C.  B.,  Mufl.,  Het.,  IX,  1856,  p.  97. 
Heliofthila  phroffmaHdicola  var.  te:iana  Morrison,  Proc;.  Boat.  Soc.  N.  H.,  XVIl, 

1874,  p.  211. 

Ground  color  a  very  pale  luteous,  varying  to  gmyish  or  reddish, 
sometimes  reaching  a  decided  warm  fawn  brown.  Head  and  thorax 
coDcolorous.    Collar  with  three  darker  transverse  lines,  which  tend 

Digitized  by  V^OOQ IC 


198  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM. 


to  obsolescence,  that  just  below  the  tip  being  liroadest.  Anterior  crest 
and  patai^ia?  sometiraos  a  little  speckled  with  blackish  scales.  Prima- 
ries more  or  less  obviously  strigate,  the  veins  white  or  whitish,  inter- 
spacial  narrow  lines  mnging  from  dull  luteous  to  smoky  or  even 
blackish.  Median  vein  obviously  white,  bordered  on  each  side  by  a 
smoky  or  blackish  shading,  that  beneath  being  the  more  prominent. 
At  the  end  of  the  vein  the  white  enlarges  as  it  includes  the  base  of  the 
biunches  and  here  a  lilack  dot  precedes  and  a  blackish  or  smoky  shade 
follows  the  branching,  thus  extending  for  a  little  distance  the  dark 
shading  below  the  median  vein.  A  vague  triangular  cloud  is  on  the 
outer  margin  above  vein  4,  extending  to  the  apex,  and  a  somewhat 
lighter  shading  extends  from  base  through  the  cell,  obliquely  to  the 
apex  itself.  A  series  of  small  black  terminal  dots  is  obvious  in  most 
specimens.  Secondaries  white  or  whitish,  sometimes  with  a  yellowish 
tinge,  with  a  narrow  smoky  outer  border  and  a  series  of  terminal 
black  dots,  which,  as  a  rule,  are  best  marked  where  the  smoky  shading 
is  best.  Beneath,  primaries  creamy  or  reddish,  powdery,  tending  to 
smoky  on  the  disk;  secondaries  white  except  over  the  costal  region, 
where  it  is  creamy  and  somewhat  powdery. 

Eitpamf\—1.2S  to  1.52  inches  (32  to  37  mm.). 

Habitat, — (^anada  to  Florida,  to  Texas,  to  California;  Iowa;  Min- 
nesota; Illinois.  The  dates  cover  everj^  month  from  March  to  October, 
inclusive. 

This  is  one  of  the  most  widely  distributed,  and,  in  a  certain  way, 
the  most  variable  of  the  species.  There  are,  obviously,  two  broods  in 
the  Middle  Atlantic  States,  adults  appearing  in  May  and  June  and 
again  in  August  and  September.  New  Jersey  specimens  are  before 
me  for  every  month  from  May  to  October.  In  Florida  and  Texas  the 
early  date^s  are  in  March.  Los  Angeles,  California,  specimens  are 
dated  April. 

Nearly  fort}^  examples  are  under  inspection  and  in  such  variety  that 
it  would  seem  certain  that  they  could  be  arranged  in  series  of  distinct 
forms,  but  I  have  failed  on  all  bases  tried. 

Some  specimens  are  almost  creamy  yellow,  without  contrasts,  the 
median  vein  hardly  white,  its  blackish  border  hardly  traceable.  The 
primaries  seem  broader,  the  margins  suliparallel.  Another  series  is 
obvioush^  gi^ay?  with  or  without  a  reddish  shade,  the  strigation  obvious, 
the  markings  over  the  median  vein  conspicuous.  Here  the  wings  seem 
more  trigonate  and  the  apices  more  pointed.  Then  comes  a  series  in 
which  the  primaries  seem  longer  and  narrower,  the  body  slighter,  color 
decidedly  reddish  fawn,  the  median  dusky  streak  unusually  prominent, 
and  extending  almost  to  the  transverse  posterior  line;  but  when  these 
extremes  are  ciirefully  separated  out,  the  remaining  forms  block  out 
every  gap  and  leave  us  with  one  series  only.  The  differential  points 
have  been  elsewhere  brought  out. 
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I  can  not  pla<;e  the  variety  tetania  Morrison.  I  have  nothing  so  small 
as  29  mm.  in  expanse,  and  nothing  in  which  the  lines  on  the  collar  are 
not  at  least  ti-aceable.  The  essential  differences  as  pointed  out  by  Mr. 
Morrison  are:  "They  expand  only  29  mm.;  the  collar  lacks  the  black 
transverse  line  of  the  typical  form;  the  ground  color  is  clear  and 
whitish,  not  becoming  suffused  with  reddish  or  dark  ochreous  before 
the  terminal  space." 

Mr.  Grote  in  describing  ligata  re f el's  to  this  variety  as  if  he  thought 
Mr.  Morrison  might  have  had  such  a  form  as  his  new  species  before 
him,  but  this  seems  hardly  credible. 

LEUCANIA  IMPERFECTA  Smith. 
Leucama  imperfecta  Smith,  Trans.  Am.  Ent.  Soc,  XXI,  1894,  p.  76. 

Ground  color  a  dull  luteous,  shaded  with  smoky  or  blackish.  The 
head  may  be  of  the  pale  ground  or  of  the  smoky  tint.  Collar  with  three 
purplish  black  transverse  lines;  patagiae  blackish  at  base  of  primaries, 
tending  to  the  pale  ground  on  the  disk.  Primaries  darker  over  the 
costa,  through  the  middle  of  the  wing,  along  the  inner  margin,  and  in 
the  terminal  space  before  the  apex.  This  leaves  the  pale  g^^ound  as  a 
long  shade  through  the  cell  from  base  to  apex  and  through  the  sub- 
median  interspace  from  base  to  the  transverse  posterior  line.  The 
shadings  are  all  quite  even  and  not  obviously  strigate.  Median  vein 
accompanied  by  a  blackish  streak  which  may  or  may  not  darken  it  to 
the  end.  At  the  bmnching  there  is  always  the  angular  white  spot, 
emphasized  by  a  preceding  black  dot.  In  one  specimen  the  vein  is 
narrowly  white  throughout.  The  other  veins  may  or  may  not  be 
partly  white  marked.  There  may  be  a  series  of  small  black  terminal 
dots  and  a  yellowish  line  at  the  base  of  the  fringes. 

Secondaries,  transparent,  somewhat  pearly  white  at  base,  the  veins 
smoky  or  blackish;  a  somewhat  diffuse,  smoky  margin,  variable  in 
width.  Fringes  with  a  yellowish  line  at  base.  Beneath,  primaries 
gray,  powdery,  the  disk  tending  to  and  sometimes  all  blackish.  Sec- 
ondaries white,  powdery  over  the  costal  and  apical  area. 

Expanse.— l.'2S  to  1.52  inches  (32  to  38  mm.). 

IlafntaL^^Santa,  Rita  Mountains,  Arizona,  June  19  (Schwarz);  Chiri- 
cahua  Mountains,  Arizona,  June  26  (Hubbard);  Wilgus,  Cochise 
County,  Huachuca  Mountains,  and  southern  Arizona  (Barnes). 

Seven  examples  from  so  many  localities  in  Arizona  indicate  that  it 
is  not  really  a  rare  species.  There  seems  to  be  little  variation  except 
in  size,  and  that  is  not  sexual,  since  the  largest  and  smallest  examples 
are  both  males. 

In  the  male  the  sexual  tuftings  are  not  very  prominent.  On  the 
anterior  legs  the  femora  have  a  moderate  scale  fringing  at  base,  becom- 
ing shorter  toward  tip;  the  tibia  is  a  little  scale  thickened  outwardly. 
On  the  middle  leg  the  femoral  fringe  is  a  little  longer,  the  tibia  is 


Digitized  by 


Google 


200  PliOCEEDTNOS  OF  THE  NATIONAL  MUSEUM. 


decidedly  thickened  with  long  hair  outwardly,  not  forming  obvious 
tufts.  On  the  posterior  legs  the  femoral  fringe  is  much  longer  and 
reaches  almost  to  base;  the  tibia*  have  long  thin  hair  which  does  not 
form  tufts.  The  anal  tuftings  are  not  very  dense  exteriorly,  but 
there  are  two  pencils  of  yellow  hair  within  the  genital  cavity. 

LEUCANIA  ANTEROCLARA,  new  species. 

Ground  color  a  ver}^  pale  luteous,  almost  whitish  or  creamy.  Collar 
paler  with  three  more  or  less  obvious  transverse  bands  which  tend  to 
and  sometimes  are  purplish.  Primaries  obviously  streaky  but  vary- 
ing in  the  amount  of  contrast.  Veins  paler,  the  median  whitish,  as  a 
rule,  and  3  and  4  may  be  whitish  for  a  part  or  all  their  course.  A 
smok}'  or  olivaceous  luteous  shading  below  the  median  vein.  Discal 
dot  a  mere  point  which  may  be  altogether  absent.  Tninsverse  pos- 
terior line  usually  reduced  to  two  black  points,  never  complete.  There 
is  a  very  well-marked  tendency  to  darker  streaks  above  vein  4,  em- 
phasizing the  triangular  dusky  subapical  shade.  In  some  specimens 
a  series  of  small  black  terminal  dots  is  obvious.  Secondaries  white, 
with  a  pearly  luster  or  ^^ellowish  tinge  in  the  male,  with  a  vague  dusky 
outer  shading,  the  veins  dusky;  in  the  female  with  a  broader,  smoky 
border  and  the  entire  wings  tending  to  dusky.  Bene^ith,  primaries 
creamy  to  reddish,  more  or  less  powdery,  the  disk  more  or  less 
blackish.     Secondaries  white,  the  costal  margin  creamy,  ]>owdery. 

Expaiine, — 1.4<)  to  1.5(>  inches  (85  to  39  mm.). 

Habitat, — Calgary,  All)erta,  June  25,  July  10,  August  13  (Dod); 
Yellowstone  Park,  Wyoming,  August,  (Barnes);  Corvallis,  Oregon, 
July  6  (Cordley);  (llenwood  Springs,  Colorado,  June  10  (Barnes). 

Twenty-one  specimens  are  under  examination;  all  the  females  a  little 
darker  and  more  streaky  than  the  males. 

The  differences  between  this  species  VinA  phrag  mat  id!  cola  have  been 
already  discussed.  Comparing  two  series  their  distinctness  is  obvious; 
comparing  selected  individuals  of  each  series  the  sexual  characters 
might  have  to  be  resorted  to.  It  is  suggestive  of  a  local  form  that  I 
have  no  phragmatidleoUi  from  the  range  given  for  this  species,  nor  any 
example  of  this  species  within  the  range  given  iov 2)hrag mat! dl cola. 

In  the  male  the  anterior  femora  have  long,  scaly  fringes  more  than 
half  the  distance  from  base;  the  tibioe  are  thickened  with  scaly  ves- 
titure  outwardly.  Middle  legs  with  equal  f immoral  fringes  for  their 
entire  length.  Tibije  with  long  hair,  capable  of  partly  fan  like  ex- 
pansion in  front  and  at  the  sides;  the  outer  spurs  f>hort  and  cylindrical. 
Posterior  femora  fringed  their  full  length,  the  fringe  longer  at  ])ase; 
tibiae  with  somewhat  longer  thin  hair  outwardly.  The  harpes  are 
clothed  outwardly  with  dense  hair  and  scales  l)ul  these  do  not  form 
prominent  tuftings.  Altogether  the  characteis.  while  of  the  same  type 
as  in  phragmatldicola^  are  very  much  reduced. 

Type.— Ho,  6250,  U.S.N.M.' 
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LEUCANIA  CALGARIANA,  new  species. 

Ground  color  a  pale  luteous,  overlaid,  streaked  or  washed  with  red. 
Collar  almost  whitish,  quite  contrasting,  crossed  by  three  dark  gray 
transverse  lines.  Primaries  obviously  strigate.  Median  vein  conspic- 
uously white;  its  branches  (three  and  four)  also  white  as  a  rule  and,  in 
addition,  most  of  the  other  veins  are  more  or  less  whitish.  A  blackish 
or  at  least  darker  shade  below  the  median  vein  and  extending  vaguely 
beyond  it  to  form  the  usual  trigonate  subapical  cloud.  Discal  black 
dot  small  or  wanting.  Transverse  posterior  line  reduced  to  two  dotlets 
or  altogether  wanting.  Secondaries  white  or  slightly  yellowish,  with 
a  more  or  less  obvious  smoky  margin.  Beneath,  primaries  reddish 
gray,  powdery,  tending  to  a  blackish  disk.  Secondaries  white,  costal 
region  reddish,  powdery. 

Expanse, — 1.48  to  1.56  inches  (37  to  39  mm.). 

//f/A/to;.— Calgary,  Alberta,  June  20  to  July  28  (F.  H.  WoUey  Dod). 

Ten  examples,  all  from  Mr.  Dod  and  all  in  good  condition. 

This  species  is  conspicuously  different  in  color  from  the  others  of 
this  series  and  is  also  the  largest  in  avemge  expanse.  It  is  most  nearly 
allied  to  anteroclara  emd  is  that  species  suffused  with  red.  Whether  it 
is  merely  a  color  variety  or  not  I  can  not  now  say.  Nothing  like  it 
has  come  from  other  localities.  Mr.  Dod  has  sent  me  about  twenty 
examples  of  both  forms  and  there  is  no  difficulty  whatever  in  separat- 
ing the  two.  I  prefer,  under  the  circumstances,  to  risk  the  specific 
name  until  a  careful  study  of  the  early  stages  determines  the  status  of 
forms. 

Type.~^o.  6243,  U.S.N.M. 

LEUCANIA  STOLATA  Smith. 

Leucanid  Oolaia  Smith,  Trans.  Am.  Ent.  Soc.,  XXI,  1894,  p.  76,  pi.  v,  fig.  8. 

Ground  color  a  pale  stmw  yellow.  Collar  with  two  transverse 
dark  lines.  Patagise  with  a  dusky  powdering  near  the  margin.  Pri- 
maries with  the  median  vein  white,  a  short  spur  marking  the  inception 
of  vein  2,  while  veins  3  and  4  are  white  a  little  distance  from  their 
point  of  inception.  A  smoky  brown  shade  accompanies  this  line 
inferiorily,  and  extends  beyond  the  cell  as  an  elongate  dusky  triangle 
between  veins  4  and  6,  fading  out  before  the  margin  is  reached.  A 
less  distinct  brownish  shade  extends  along  the  inner  margin,  and  a 
vague  smoky  tinge  is  apparent  over  the  costal  and  apical  region. 
Between  the  veins,  beyond  the  cell,  are  faint  darker  longitudinal  brown 
lines,  giving  the  wing  there  a  feebly  strigate  appearance.  A  series  of 
small  black  terminal  dots  and  a  small  dot  at  the  end  of  the  median 
vein.  Secondaries  white.  Beneath  white,  feebly  irrorate,  primaries 
with  a  somewhat  yellowish  tinge. 

EepauHe. — 1.28  inches  (32  mm.). 


Digitized  by 


Google 


202  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM. 


/faff/tfff,     Arizona. 

1  have  seen  nothing  like  this  since  the  original  description  was  pub- 
lished; hence  the  type  is  yet  unique. 

LEUCANIA  OREGONA,  new  species. 

Ground  color  imle  fawn  or  reddish  gi'ay.  Collar  with  two  darker 
tiiinsverse  lines.  Disk  of  thorax  a  little  powdery.  Primaries  obvi- 
ously strigate.  Veins  white  or  nearl}"  so,  the  end  of  the  median  form- 
ing an  obvious  white  mark  emphasized  by  a  preceding  black  dot.  A 
smoky  line  below  the  mexlian  vein,  extending  beyond  it  above  vein  4 
to  form  the  usual  subapical  dusky  cloud.  Transverse  posterior  line 
punctiform,  complete.  Terminal  space  and  fringes  smoky.  Seconda- 
ries white,  with  a  series  of  black  terminal  marks.  Beneath  reddish 
gra}',  powdery;  secondaries  white,  costal  region  powdeiy  reddish  gray. 

Eirpame, — 1.20  inches  (30  mm.). 

Ilahlfat, — Corvallis,  Oregon,  at  light,  April  11  (Cordley). 

One  male  in  very  fair  condition.  The  species  resembles  a  pale, 
much  reduced  .si/h/nmctata^  and  is  altogether  different  from  anything 
else  in  this  group. 

The  femoml  f ringings  are  present  in  a  reduced  form  in  this  species, 
and  all  the  tibia?  have  long,  thin,  hairy  clothing,  but  not  any  of  them 
have  it  to  form  tufts  of  any  kind. 

LEUCANIA  ROSEOLA  Smith. 
Leucania  roseoh  Smith,  TrariH.  Am.  Ent.  Soc,  XXI,  1894,  p.  75,  pi.  v,  fig.  9. 

Ground  color  very  pale  yellow,  suffused  with  red  of  varying  shade, 
tending  to  light  brick  red.  Collar  with  three  somewhat  darker  trans- 
verse lines.  Primaries  with  veins  paler,  the  intervals  so  closely 
strigate  that  the  impression  is  given  of  an  almost  even  color.  Median 
vein  not  contrasting,  only  a  little  paler  at  tips.  No  obvious  discal  dot, 
but  a  slightly  dusky  shading  beyond  the  forking.  Transverse  poste- 
rior line  a  complete  series  of  smoky  dots  or  absent  altogether,  with  all 
the  intermediate  forms  and  everything  in  favor  of  the  obsolescence  of 
the  dots.  Secondaries  white.  Beneath  reddish  gray,  the  primaries 
with  an  irregular  outer  venular  band.  Secondaries  white,  except  on 
the  costiil  area. 

Fxprw^e.  —lAi}  to  1.50  inches  (36  to  39  mm.). 

Habitat. — Pullman,  Washington,  June  12  (Piper);  Corvallis,  Ore- 
gon, June  20  (C^)rdley);  British  Columbia  in  July;  Livingston,  Van- 
^•ouver,  July  11 

Eight  examples  are  at  hand  just  now  and  1  have  seen  others.  The 
almost  uniform  red  color  of  the  wing  without  any  contrasts  identities 
this  form  as  compared  \\\\hfarcia. 
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LEUCANIA    FaRCTA,   Grote. 

Heliophilafarcta  Grote,  ('an.  Ent.,  XIII,  1881,  p.  15. 
Leucaniafarcta  Smith,  Bull.  44,  V.  S.  Nat.  Mub.,  1893,  p.  188. 

Ground  color  a  pale  creamy  yellow.  C/ollar  with  three  somewhat 
purplish  transverse  lines.  Primaries  strigate,  but  without  contrasts. 
The  median  vein  is  white  or  whitish,  without  contrast  or  obvious 
margins.  A  black  dot  at  the  end  of  the  cell.  Transvei'se  posterior 
line  reduced  to  two  black  points.  A  faint  triangular  cloud  below 
apex.  A  series  of  black  terminal  dots.  Secondaries  white.  Beneath, 
primaries  yellowish,  only  a  little  powdered  on  the  disk;  secondaries 
with  powdery  costa  and  some  black  dots  on  thti  outer  margin. 

Etp(i7ise. — 1.46  to  1.56  inches  (36.5  to  39  mm.). 

Hahitai, — Los  Angeles,  California,  April  16  (Howard);  Los  Angeles 
County,  in  April  (Koebele);  Fresno,  California  (Schwarz);  Sierra 
Nevada  (Henry  Edwards). 

Five  examples  are  under  examination;  all  very  much  alike.  The 
species  is  an  easily  recognizable  one  with  its  very  pale  colors  and 
simple,  obscure  maculation. 

LEUCANIA    PALLISECA,  new  species. 

Ground  color  a  very  pale  whitish  yellow.  Collar  with  three  dusky 
transverse  bands.  Primaries  feebly  and  not  contrastingly  strigate, 
all  ordinary  markings  reduced  to  the  vanishing  point.  Median  vein 
scarcely  defined  in  any  way.  Discal  dot  minute  or  wanting.  Trans- 
verse posterior  line  consists  of  very  small  black  dot^  and  is  never 
complete;  sometimes  wanting.  A  series  of  minute  terminal  dots. 
Secondaries  pure  white,  immaculate.  Beneath,  white;  primaries  with 
a  cream}'  tint  and  a  little  tendency  to  darken  on  the  disk;  secondaries 
a  little  powdery  over  the  costal  region. 

E^ppanHe, — 1.25  to  1.45  inches  (31  to  36  mm.). 

Habitoi,—\A)s  Angeles  County,  California,  in  July  (U.S.N.M.); 
Fresno,  California  (Schwarz);  Denver,  Colorado,  May  and  October. 

Seven  examples  are  at  hand  and  are  about  as  nearly  immaculate  as 
a  species  in  this  series  can  well  be.  Oddly  enough,  all  the  specimens 
are  females,  and  I  was  at  first  inclined  to  consider  them  iom^eA^  farcta; 
but  1  have  that  sex  fully  agreeing  with  the  male,  and  therefore  prefer 
to  consider  this  a  good  species. 

Type.—^o.  6251,  U.S.N.M. 

NELEUCANIA,  new  genus. 

Eyes  hairy,  without  bristly  lashes,  round,  convex,  not  prominent. 
Head  as  a  whole  moderate  in  size,  retracted  rather  than  prominent, 
but  not  strongly  defined  either  way,  vestiture  loose,  fine  hair,  giving  a 
smooth  woolly  appeamnce.     Palpi  moderate  or  mther  short,  oblique, 
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reaching  to  and  sometimes  exceeding  middle  of  front,  rather  slender, 
the  terminal  joint  proportionately  mther  long,  oblique  or  even  droop- 
ing, vestiture  loose.  Antennie  in  the  male  feebly  ciliated.  Thorax 
moderately  developed,  with  loose,  long,  thin  vestiture  forming  no 
tufts  and  leaving  collar  and  patagia^  undefined.  Abdomen  reaching  to 
or  exceeding  the  hind  angle  of  secondaries,  more  often  longer  and 
somewhat  disproportionately  slight.  Legs  unarmed  except  for  the 
usual  tibial  spurs,  in  the  male  with  more  or  less  well-marked  sexual 
tuftings,  which  are  most  obvious  on  the  middle  tibiai.  Primaries 
rather  narrow,  elongate,  the  costa  a  little  depressed,  apices  a  little 
pointed,  outer  margin  a  little  arcuate  or  entirely  rigid,  oblique. 

The  male  genitalia  are  of  the  same  tyi^e  in  all,  and  very  much  alike: 
there  is  a  pair  of  oblong  harpes,  rounded  at  the  tip,  broadly  or  nar 
rowly  as  the  case  maj"  be,  not  modified  or  spined  in  any  way,  and  on 
each  a  single  curved  corneous  clasper,  varying  somewhat  in  the  species. 

The  genus  differs  from  Leucania  chiefly  in  the  narrow  subequal 
primaries,  having  the  costa  depressed,  the  outer  margin  rather  rigidly 
cut  off,  and  in  the  long  abdomen.  The  loose,  hairy  vestiture,  forming 
no  tufts  and  leaving  the  thoracic  parts  undefined,  adds  to  the  distinctive 
appearance. 

As  a  whole  the  species  rasemble  each  other  closely.  The  primaries 
range  from  pale  creamy  yellow  to  reddish,  the  costal  edge  white  in 
the  species  known  to  me,  median  vein  usually  white  and  usually  a 
dusky  longitudmal  shade  through  the  middle. 

Ntveicosta  is  the  best  marked  and  a  little  the  more  robust  of  the 
species,  the  body  parts  being  stouter  in  proportion  than  in  any  of  the 
others.  The  primaries  are  reddish  luteous,  the  costa  narrowly  yet 
distinctly  white.  The  median  vein  is  also  white,  though  not  promi- 
nentl}'  so,  and  it  is  usually  accompanied  by  a  well-marked  dusky  shad- 
ing which  may  reach  very  close  to  the  outer  margin.  The  transverse 
posterior  line  is  punctiform  and  completely  traceable  in  all  the  speci- 
mens. The  secondaries  are  slightly  smoky,  with  a  faint  reddish  or 
yellowish  tinge.  The  male  has  a  fringing  of  thin  hair  on  the  under 
side  of  the  anterior  and  posterior  femora,  and  on  the  middle  femur 
there  is  an  expansile  tuft  of  hair  at  the  base.  The  anterior  and  poste- 
rior tibia?  are  hairy,  but  not  really  tufted;  the  middle  tibia  has  a  dense 
brush  or  tuft  of  hair  extending  all  the  way  down  the  outer  side,  and 
this  is  capable  of  fan-like  expansion.  All  the  specimens  are  from 
Colorado. 

Ricohrvata  has  the  primaries  a  very  pale  ^^ellow  and  the  secondaries 
reddish.  In  some  specimens  the  wings  are  practically  immaculate, 
and  of  this  form  was  the  type  of  the  spe(*ies.  In  most  good  examples, 
however,  the  white  costa  and  median  vein  are  obvious,  and  in  one 
specimen  the  punctiform  transverse  posterior  line  is  almost  complete 
The  body  is  smaller  and  the  abdomen  in  both  sexes  is  much  longer 
than  in  the  preceding  species. 
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The  sQXual  tuftings  are  as  in  the  preceding  species,  but  all  very 
much  exaggerated.  The  middle  tibia  is  somewhat  abbreviated  and  the 
tuftings  when  expanded  form  an  almost  complete  circle.  The  posterior 
femur  and  tibia  have  each  a  tuft  at  Inise,  in  the  former  extending 
beyond,  in  the  latter  to  the  middle  of  the  respective  parts. 

This  species  seems  to  have  a  wider  distribution,  extending  from 
Colorado  into  Arizona  and  New  Mexico. 

Citronella  is  decidedly  smaller  than  the  preceding  two  species. 
The  primaries  are  pale  luteous,  with  a  vague  smoky  tinge,  and  the 
secondaries  ai'e  decidedly  smoky  in  lx>th  sexes.  The  primaries  have 
the  costal  edge  white,  and  in  all  of  them  the  smoky  shade  along  the 
median  vein  and  extending  nearly  to  the  outer  margin  is  well  marked; 
but  the  white  along  the  median  vein  itself  may  be  entirely  wanting. 
The^tmnsverse  posterior  line  is  punctif onn,  complete,  and  well  marked 
in  all  the  specimens.  The  sexual  characters  are  in  essentials  like  those 
of  hicol</raUi^  but  not  nearly  so  prominent.  All  the  examples  are 
from  Colorado. 

The  three  species  above  defined  are  closely  allied,  but,  I  think, 
really  distinct.  With  a  good  series,  such  as  I  have  had  under  exam- 
ination, the  differences  become  clear,  and  with  any  •  good  specimens 
under  examination  there  should  be  no  difficulty  in  placing  even  single 
examples. 

Patricia  is  entirely  different.  The  primaries  are  very  pale  creamy 
yellow  or  almost  white,  with  an  obvious  smoky  or  blackish  streak 
through  the  middle  from  base  to  the  outer  margin.  The  secondaries 
are  smoky  white,  and  as  a  whole  the  species  looks  white.  It  is  about 
the  size  of  cltrtmelhi^  but  looks  smaller  and  really  is  slighter.  The 
sexual  tuftings  in  the  male  are  so  reduced  as  to  be  scarcely  noticeable 
except  on  close  inspection.  The  species  occui*s  in  (Colorado  and  New 
Mexico. 

I^PtgraciliH  belongs  here  without  much  doubt.  Mr.  Grote  says 
that  it  is  a  very  slight  species,  yellow  white  and  absolutely  immacu- 
late.    I  have  not  seen  it.     The  type  is  from  Idaho. 

In  tabular  form  the  species  known  to  me  may  be  arranged  as  follows: 

Primaries  reddish  luteous,  with  a  punctiform  transverse  posterior  line;  secondaries 
whitinh  or  smoky nireiroda. 

Primaries  light  yellow,  immaculate;  secondaries  reddish bicolorata. 

Primaries  light  yellow,  with  a  punctiform  transverse  j>o8terior  line;  secondaries 
white  or  smoky,  size  smaller citronella. 

Primaries  pale  creamy,  with  a  central  smoky  stripe;  secondaries  smoky  white,  size 
small  [HUricia, 

Primaries  yellow  white,  al)Hohitely  immaculate;  very  slight pnrgracili». 

NELEUCANIA  NIVBICOSTA,  new  species. 

Ground  color  reddish  luteous,  verging  to  l)rick  red.  Head  and 
collar  darker,  more  red-brown.     Thoracic  disc  of  the  ground  color. 
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Primaries  without  contrasts  of  any  kind.  Costa  narrowly  but  dis- 
tinctly white.  Median  vein  white,  not  broadly  or  prominently  so,  in 
some  cases  with  a  short  white  extension  on  the  branches.  There  is  a 
vague  darkening  through  the  middle  of  the  wing,  but  nota  real  shade. 
Transverse  posterior  line  indicated  by  a  more  or  less  complete  series  of 
venular  black  dots.  It  is  not  complete  in  any  example  before  me;  but 
in  no  case  is  there  any  doubt  of  its  presence  in  great  part.  A  series 
of  minute  black  terminal  dots.  Secondaries  whitish  to  smoky,  even. 
Beneath  white,  mnging  from  almost  immaculate  to  densely  powdered. 
Primaries  tending  to  a  pinkish  suffusion  and  sometimes  to  a  black 
disk. 

EtfHiivie.— 1.10  to  1.25  inches  (27.5  to  31  mm.). 

Habitat. — Glenwood  Springs,  Colorado,  June,  July,  August,  and 
September. 

Five  examples,  all  from  Dr.  William  Barnes,  and  all  save  one  in 
good  condition.  There  is  very  little  variation,  and  except  in  the  some- 
what lighter  or  deeper  tint  of  the  primaries  and  a  little  difference  in 
the  number  of  spots  composing  the  transvei^se  nosterior  line  the  speci- 
mens are  the  same. 

Type.—^o.  6252,  U.S.N.M. 

NELEUCANIA  BICOLORATA  Orote. 

Heliophila  bicoloraln  (trotk,  Papilio,  I,  1881,  p.  154. 

Leucania  bicolorata  Smith,  Bull.  45,  U.  S.  Nat.  Mus.,  1893,  p.  185. 

"Male,  eyes  hairy;  thorax  untufted;  tibiae  unarmed.  Fore  wings 
and  thomx  light  stmw  color,  immaculate,  concolorous.  Hind  wings 
and  abdomen  pile  reddish.  Beneath  the  wings  are  shaded  with  red- 
dish, like  secondaries  above.     There  are  no  markings  whatever." 

Erpafine.— 1.12  to  1.25  inches  (28  to  31  mm.). 

Habitat. — Colorado  (Bruce);  (ilenwood  Spring,  Colorado,  August 
25  (Barnes);  Merino  Valley,  New  Mexico,  June  2()  (Wheeler  Exp.); 
(yhiricahua  Mountains,  Arizona,  June  26  (Hubbard);  Tucson,  Arizona. 

Six  specimens  are  at  hand,  all  agreeing  in  a  general  way  with  the 
above  description,  which  is  copied  from  Mr.  Grote's  original  charac- 
terization. In  most  of  them,  however,  the  costa  and  median  vein  are 
obviously  whitish,  and  in  three  specimens  a  few  minute  black  dots 
indicate  the  transverse  posterior  line. 

NELEUCANIA  CITRONELLA,  new  species. 

Ground  color  a  dirty  pale  lemon  yellow  with  a  smoky  tinge.  Head 
and  collar  darker,  more  decidedly  smoky.  Primaries  with  the  costa 
narrowly  white,  the  median  vein  at  least  partly  white  marked. 
Tran.>Ter>e  posterior  hne  punctiform,  complete  in  the  specimens 
lM»fore  mo.  A  black  dot  on  internal  vein  indicates  the  location  of  the 
transverse  anterior  line.     A  .series  of  small  black  terminal  dots.     The 
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secondaries  mnge  from  dirty  white  to  smoky.  Beneath,  ranging  from 
almost  immaculate  whitish  to  dirty  fuscous  or  yellowish;  sometimes 
with  only  the  disk  of  primaries  blackish. 

Expame. — 1.08  to  1.15  inches  (27  to  2i)  mm.). 

Habitat. — Denver,  Colomdo,  Jul}'  15  (Bruce,  Oslar);  Glenwood 
Springs,  Colorado,  July  16-August  16. 

Six  examples  all  very  much  alike  above  and  no  two  alike  beneath. 
There  is  more  difference  in  the  color  of  the  secondaries  than  in  the 
primaries,  and  on  the  whole  not  enough  anywhere  to  cause  doubt. 

Type.—^o,  6253,  U.S.N.M. 

NELEUCANIA  PATRICIA  Grote. 

Heliophila  patricia  Grote,  Bull.  Bkln.  Ent.  Soc.,  Ill,  1880,  p.  46. 
Leucania  jHilricia  Smith,  Bull.  44,  (T.  S.  Nat.  Mus.,  1893,  p.  186. 

'^Fore  wings  yellowish  buff.  A  silvery-white  stripe  on  the  median 
vein,  extending  on  vein  4.  Above  this  a  dusky  stripe,  from  the  base 
outwardly  to  near  the  margin.  Veins  and  costal  edge  whitish.  Thorax 
buff.     Hind  wings  white.     Beneath  whitish." 

Fxj)ame.—1.05  to  1.12  inches  (26  to  28  mm.). 

Ifabitat,-^Co\OYH,do  (Bruce);  Las  Vegas,  New  Mexico;  Hot  Springs, 
New  Mexico,  7,000  feet  (Hulst). 

Only  three  examples  are  before  me  at  present;  but  I  have  seen  others 
and  noted  no  es.sential  differences.  The  species  is  so  unlike  any  other 
as  to  be  recognizable  at  a  glance. 

NELEUCANIA  PR^GRACILIS  Grote. 

Hdiophila  prxffracilis  Grotk,  Bull.  Geol.  Surv.,  Ill,  1877,  p.  119. 
Leucania  pri€gracili8  Smith,  Bull.  44,  U.  S.  Nat.  Mue.,  1893,  p.  185. 

*'  The  most  slender  species  of  the  genus.  Eyes  hairy.  Smaller  and 
slighter  than pallens.  Yellow  white,  not  buff  as  in  palhns^  absolutely 
immaculate.  Head  and  thorax  more  yellowish.  Length  of  primary 
12  mil.  One  specimen,  Idaho,  July  6.  This  species  seems  slighter 
than  Senta  defecta  Grt." 

The  above  is  Mr.  Grote's  description,  and  I  can  add  nothing  to  it 
from  personal  knowledge.  Colpi-ado  a«d  New  Mexico  are  cited  as 
additional  localities  in  my  catalogue,  but  1  can  not  now  remember  on 
what  authority. 

Of  the  species  catalogued  by  me  in  1893  and  not  elsewhere  referred 
to  in  this  paper,  Leucania  mifostrlga  is  a  Camdrina  and  probably  the 
species  described  by  me  as  C,  pimctivtma.  Dr.  Packard's  type  is  in 
the  ^tuseum  of  Comparative  Zoology  at  Cambridge,  and  Mr.  Henshaw 
very  kindly  compared  with  it  a  Labmdor  example  which  Dr.  Dyar 
suggested  might  have  been  intended.  The  suggestion  proved  accumte 
and  I  believe  that  the  differences  tetween  this  example  and  the  British- 
American  specimens  are  not  sufficient  to  hold  my  species. 
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Leucania  ehrioaa  Guenee  i.s  a  Tasmanian  form,  Sir  George  F.  Haiin>- 
son  declares,  and  1  am  quite  ready  to  believe  him.  I  doubted  tlio 
"Am.  Sept."  habitat  when  1  saw  the  insect  in  1892. 

Leucania  ohusta  Guenee  is  also  said  to  be  Tasmanian;  but  this  sub- 
ject is  elsewhere  referred  to. 

Of  all  the  species  described  from  our  fauna  there  is  one  only  th&t  1 
have  not  seen. 

LIST  OF  THE  SPECIES. 


Leucania  Ochs. 
lutiiia  Smith. 

velutina  Smith, 
unipuncta  Harvey. 

extranea  Guenee. 
peeudargyria  Guen6e. 

var.  callida  Grote. 
pilil>alpis  Grote. 
subpanctata  Harvey.     . 

complmtta  Strecker. 
hiteoimllens  Smith. 

paUensAnct.  Amer. 
minorata  Smith, 
oxygale  Grote. 
rubripallens  Smith, 
pertracta  Morrison, 
riibripennie  Grote  and  Robinson, 
albilinea  Hubner. 

henrici  Grote. 
obscurior  Smith, 
diffusa  Walker. 

mtxlerata  Walker, 
limitata  Smith, 
tetera  Smith, 
neptis  Smith, 
ligata  Grote. 
fiabilis  (irote. 
rimosa  (irote. 
dia  Grote. 
megadia  Smith. 


Leucania  Ochs — CSontinuwl. 
heterodoxa  Smith. 
Insueta  Gnen^e. 

adoTiea  Grote. 

mimica  Strecker. 
extincta  Gaen^. 

llnita  Guen^. 

scirpicola  Gnence. 

amygdalhia  Harvey, 
juncicola  Guenee. 

adjvia  Grote. 
nmltilinea  Walker. 

lapidaria  Grote. 
commoides  Guenee. 
phragmatidicola  Guem'»e. 

var.  texana  Morrison, 
imi^erfecta  Smith, 
anteroclara  Smith, 
calgariana  Smith. 
Htolata  Smith, 
oregona  Smith, 
roseola  Smith, 
farcta  Grote. 
(mlliseca  Smith. 
Neleucania  Smith, 
niveicosta  Smith. 
bi(!olorata  Grote. 
citronella  Smith, 
patricia  Grote. 
prsegracilis  Grote. 


EXPLANATION  OF  PLATES. 
Plate  v. 

L  Harpe  and  clasper  of  male  Ijeucania  unipuncta, 

3.  Harpe  and  clasper  of  male  Ijeucania  subpunclata. 

4.  Harpe  and  clasper  of  male  Ijeucania  Inieopallens. 

The  structures  in  Ijeucania  oxygale  and  Ijeucania  nihrif>aUerntATe  practically  identical. 

6.  Harpe  and  cla.sper  of  male  Ijeucania  minorata. 

0.  Harpe  and  clasjxir  of  male  lA'ucaiiia  pallen»  (European). 

7.  Harpe  and  clasper  of  male  Ijeucania  rubripennis. 

8.  Harpe  and  clasi)er  of  male  Ijrucania  albilinea. 

The  characters  of  Leucania  obacurior  are  practically  identical. 

9.  Harpe  and  clasper  of  male  Leucania  diffusa. 


Digitized  by 


Google 


».  i^-*-  REVISION  OF  SOME  NOVTVID  MOTHS—SMITII.  209 


10.  Harpe  and  clasper  of  male  Leucania  limitaUi. 
11-  Harpe  and  clasper  of  male  Ijeucania  tetera. 

12.  Harpe  and  clasper  of  male  Lettcania  neptis. 

13.  Harpe  an<i  clasper  of  male  Leucania  ligala. 

The  characters  of  Lexicanla  flabilis  and  Leucania  rimimi  are  identical. 

14.  Harpe  and  clasper  of  male  Leucania  dia, 

15.  Harpe  and  clas[>er  of  male  Ijeucania  niegadia, 
Ift.  Harpe  and  clasj>er  of  male  Leucania  heterodoxa, 

17.  Harpe  and  elasiter  of  male  Leucania  insueta. 

18.  Harpe  and  clasper  of  male  Leucania  extinda. 

Platk  VI. 

2.  Harpe  and  clasper  of  male  Ijeucania  pseiidargi/ria. 

19.  Har^ic  an<l  clasper  of  male  Leucania  jnncicola. 

20.  Harfie  and  clasiK?r  of  male  Ijeucfinia  mvltilinea. 

21.  Harin>  and  cla.sper  of  male  Leucania  commoidea. 

22.  Hari)e  and  clasper  of  male  Ixucania  phragmatidicola. 

The  characters  of  IjCucania  anleroclara  are  practically  like  this. 

23.  Uarfie  an«l  clasper  of  male  Leucania  calgariana. 

24.  Harpe  and  clasper  of  male  Leucania  oregona. 

The  characters  of  Ijeucania  imperfecta  are  practically  the  same. 

25.  Harpe  and  clasper  of  male  Leucania  roseola. 
%,  Hari)e  an<l  clasper  of  male  IjCucania  farcta, 

27.  Haqie  and  clasper  of  male  Neleucania  bicolorata. 

The  cliaracters  of  Xeleu&mia  niveicoda  and  Neleucania  ciironeUa  are  very  similar. 

28.  Harpe  and  clafl{)er  of  male  Neleucania  patricici, 

Proc.  N.  M.  vol.  XXV— 02 14 


Digitized  by 


Google 


Digitized  by 


Google 


U.  8.   NATIONAL  MUSEUM 


PROCEEDINGS,  VOL-  XXV    PL.  VI 


Genitalia  of  Leucania. 
For  cxplahatwh  of  pcate  see  paoe  209. 
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A  LIST  OF  SPIDERS  COLLECTED  IN  ARIZONA  BY  MESSRS. 
SCHWARZ  AND  BARBER  DURING  THE  SUMMER  OF 
1901. 


.  By  Nathan  Banks, 

CuslodiaUf  Section  nf  Ararhnidn. 


During-  the  summer  of  1901,  Mr.  E.  A.  Schwarz  and  Mr.  H.  Barber 
collected  extensively  in  p«irts  of  Arizona,  especially  in  the  vicinity  of 
Williams.  In  the  following  pages  is  a  list  of  the  Ai-achnicla  that  they 
collected.  In  a  previous  paper*  I  have  reported  on  a  collection  made 
by  Mr.  Schwarz  in  southern  Arizona.  There  is,  however,  very  little 
similarity  in  these  two  collections.  The  one  made  during  the  past 
summer  contains  agi'eat  many  northern  species;  in  fact,  a  large  major- 
ity of  them  occur  in  Colorado. 

In  thi.s  list  there  are  rec*orded  64  spidei"s  and  13  other  amchnids,  a 
total  of  77  species.  In  the  previous  article  there  were  55  species,  37 
of  which  are  not  found  in  this  list;  this  makes  the  total  number  of 
arachnids  recorded  from  Arizona  114. 

Of  the  spidei-s  in  this  list  the  Attidie  are  represented  by  13  species, 
the  Thomisiidte  by  12  species;  none  of  the  other  families  have  more 
than  8  species.     Three  species  are  described  as  new. 

This  material  forms  part  of  the  collections  of  the  United  States 
National  Museum. 

Order  ARANEIDA. 
Family  THERAPHOSID.E. 

EURYPELMA  RUSTICUM  Simon. 
Ennjpelmn  rtutticum  Simon,  Act.  So<'.  Linn.  Bord.,  XLIV,  1892,  p.  323. 
One  female,  not  quite  mature,  from  Williams,  June  2. 

Family  FILISTATID.E. 

FILISTATA  HIBERNALIS  Hentz. 
FilisUUa  hihemalM  Hentz,  Journ.  Boat.  Sot*.  Nat.  Hiat.,  IV,  1842,  p.  227. 
A  few  specimens  from  Williams,  June  10  and  July  1. 

>  Proc.  U.  S.  Nat.  Mus.,  XXIII,  UK)1,  pp.  581-590. 
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Family  PHOLCID.E. 

PSILOCHORUS  PULLULUS  Hentz. 

Pholnuf  puUulus  Hbntz,  Joum.  Boet  Soc.  Nat.  Hist.,  VI,  1850,  p.  282. 

Several  {specimens  fvom  Williams,  July  4,  9-15,  and  11).  A  specimen, 
June  14,  has  an  egg  mass  of  about  25  eggs,  rather  loosel}^  attached 
together. 

Family  DRASSID^.., 

DRASSUS  COLORADBNSIS  Emerton. 

Drassiis  colorcultims  Emerton,  Bull.  U.  S.   (ieol.  8urv.  Terr.,   Ill,  Pt.  2,   1877, 
p.  528. 

One  female  specimen,  whi(;h  I  think  belongs  to  this  species,  from 
Williams,  June  9-15.     A  figure  is  given  of  the  vulva. 

DRASSODES,  sp. 
An  immature  specimen  from  Williams,  June  9-15. 

HERPYLLUS  ECCLESIASTICUS  Hcntx. 

HerpyUm  ccclemasiicus  Hentz,  Joiirn.  Bost.  S<>c.  Nat  Hist.,  V,  1847,  p.  455. 
A  few  females  from  Williams,  June  9-15  and  May  25. 

PROSTHESIMA  BARBERl,  new  species. 

Cephalothomx  and  sternum  pale  brownish,  or  mther  reddish  yellow, 
darker  in  front;  mandibles  red-brown;  legs  somewhat  paler  than  the 
cephalothorax;  abdomen  nearly  uniform  ^v^y  above  and  l>elow;  region 
of  epigynum  reddish  brown.  Cephalothorax  not  very  long  but  much 
narrowed  in  front;  mandibles  rather  prominent;  legs  somewhat  shorter 
than  usual;  sternum  one  and  one- fourth  longer  than  broad,  broadest 
at  middle,  pointed  behind;  alxiomen  depressed,  truncate  at  base,  with 
tufts  of  hairs,  one  and  two-thirds  as  long  as  })road,  pointed  behind; 
spinnerets  prominent.  Posterior  eye-row  nearly  straight,  but  little 
longer  than  anterior  row;  posterior  middle  eyes  oval,  less  than  one- 
half  their  diameter  apart,  fully  diameter  from  rather  larger  posterior 
side  eyes;  anterior  middle  eyes  smaller,  about  diameter  apart,  not  so 
far  from  the  large  anterior  side  eyes,  which  are  about  their  diameter 
from  the  equal  posterior  side  eyes;  quadrangle  of  middle  eyes  higher 
than  broad  and  broader  behind  than  in  front;  no  spurs  under  tibise  I 
and  II,  a  pair  toward  base  on  these  metatarsi. 

Length,  6  mm. 

Several  specimens,  Williams,  in  May  and  June,  and  Winslow,  July 
21.  One,  May  29,  has  an  egg-cocoon,  which  is  of  the  usual  shape, 
with  a  plain  covering,  devoid  of  any  foreign  substance,  and  contains 
about  30  eggs. 
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PCECILOCHROA  MONTANA  Emerton. 
PcecUochroa  montana  Emerton,  Trans.  Conn.  Acad.,  VIll,  1890,  p.  11. 
One  female  from  Bright  Angel,  August  10. 

GRAPHOSA  CONSPERSA  Thorcll. 

Oraphom  ccmgperm  Thorell,  Bull.  U.  S.  Geol.  Surv.  Terr.,  Ill,  Pt.   2,  1877,  p. 
4H9. 

One  immature  specimen  from  Williams,  July  23,  evidently  belongs 
to  this  common  northern  species. 

MICARIA,  sp. 

An  immature  specimen  from  Winslow,  July  31,  is  quite  possibly  an 
undescribed  species. 

Family  CLUBIONID.1^:. 

CHIRACANTHIUM  INCLUSUM  Hentz. 

Chibiona  inclmn  Hentz,  Journ.  Boat.  Soc.  Nat.  Hist,  V,  1847,  p.  451. 

Specimens  come  from  Bright  Angel,  July  13  (Colomdo  Canyon, 
3,5(K)  feet),  and  Prescott,  June  20. 

CLUBIONA.  sp. 

Immature  specimens  from  William.s,  June  9-15. 
Family  DICTYNID.?^. 

DICTYNA  SUBLATA  Hentz. 
Theridium  mblatum  Hentz,  Journ.  Bost.  Soc.  Nat.  Hist,  VI,  1860,  p.  276. 
A  few  specimens  from  Williams,  June  5. 

LETHIA  TRIVITTATA  Banks. 
Ulhia  trivilUiia  Banks,  Proc.  Acad.  Nat.  Sci.  Phila.,  1901,  p.  577. 
A  female  from  Williams,  July. 

TITANCECA  AMERICANA  Emerton. 

Titanacn  americana  Emerton,  Trans.  Conn.  Acad.,  VH,  1888,  p.  453. 

Specimens  from  Williams,  June  5.     It  is  a  northern  species,  hut  I 
have  .seen  specimens  from  near  Las  Vegas,  New  Mexico. 

Family  AG ALENID^. 

AGALENA  N^VIA  Hentz. 

Agalena  nsrvia  Hentz,  Jonrn.  Bost.  Soc.  Nat.  Hist.,  V,  1847,  p.  465. 

A  few  examples  from  Williams,  June  9-15,  and  July  1.     They  do 
not  differ  from  many  iCastern  specimens. 
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HAHNIA,  sp. 

One  female  from  Williams,  June  5.  It  is  a  small  species,  with  a 
dark  abdomen  marked  above  with  four  prominent  transvei'se  spotss, 
the  anterior  one  interrupted  in  the  middle. 

Family  THERIDIID.*:. 

LATHRODECTES  MACTANS  Fabricius. 
Amnen  vmcUim  FABKicirs,  Entorn.  Synt,  II,  1775,  p.  410. 
A  young  specimen  from  Bright  Angel,  August  10. 

THERIDIUM  MURARIUM  Emerton. 

Theridium  murarium  Emerton,  Trans.  Conn.  Acad.,  VI,  1882,  p.  11. 

Various  specimens  from  Williams,  June  9-15,  Julj'^  20-27;  and  Brigbt 
Angel,  August  10. 

LITHYPHANTES  COROLLATUS  Linnaeus. 
Aranm  corollnla  LiNNiErs,  Syst.  Nat.,  X,  1758,  p.  621. 
Several  specimens  from  Williams,  June  9-15,  July  19.. 

LITHYPHANTES  MEDIALIS  Banks. 

LUh/phantes  mediaiis  Banks,  Proo.  Cal.  Acad.  8oi.,  (3),  Zool.,  I,  1898,  p.  240. 

A  specimen  from  Prescott,  June  20.  This  species  was  described 
from  Mexico,  and  this  is  the  first  record  of  its  occurrence  in  the 
United  States. 

STEATODA  GRANDIS  Banks. 

Sieatoda  grandU  Banks,  Proc.  Acad.  Nat.  Sci.  Phila.,  1901,  p.  578 
Specimens  from  Williams,  June  8-15  and  July  4. 

DIPCENA  NIGRA  Emerton. 

Steatoda  nigra  Emerton,  Trans.  Conn.  Aoatl.,  VI,  1882,  p.  21. 
A  female  from  Williams,  July  27. 

EURYOPIS  FUNEBRIS  Hentz. 

Theridium  funehre  Hentz,  Joum.  Bost.  Soc.  Nat.  Hist.,  VI,  1850,  p.  276. 

Various  specimens  from  Williams,  Ma}^  25,  June  9-15,  and  July  4, 
17,  and  19. 

ERIGONE,  sp. 

One  female  from  Williams,  May  25.  It  is  pale  yellowish,  with  a 
gray  abdomen,  marked  behind  by  pale  chevrons. 


Digitized  by 


Google 


NO.  1284.  LIST  OF  ARIZONA  SPIDERS-BANKS.  215 

Family  EPEIRID.K. 

BPEIRA  GEMMA  McCook. 
Epeira  gemma  yicCooK,  Proc.  Acad.  Nat.  Sci.  Phila.,  1888,  p.  193. 
Several  females  from  Williams,  May  25,  June  1)-15,  and  July  27. 

EPEIRA  CONCHLEA  McCook. 

Epeira  conchka  McCook,  Proc.  Acad.  Nat.  Sci.  Phila.,  1888,  p.  199. 

One  female  from  Hot  Springs,  June  21-28;  another  from  Bright 
Angel,  July  10. 

EPEIRA  DISPLICATA  Hentz. 
Epeira  displicala  Hkxtz,  Journ.  Boat.  Soc.  Nat.  Hist.,  V,  1847,  p.  476. 
A  female  from  Williams,  July  20-27. 

TETRAGNATHA  EXTENSA  Linnaeus. 

Aranea  exiewta  Linn.fx8,  Syst.  Nat,  XIJ,  1767,  p.  621. 

Several  specimens  from  Colorado  Canyon,  July  13,  and  Williams, 
June  9-15. 

Family  THOMISIID^. 

XYSTICUS  FORMOSUS  Banks. 

Xyslicus  /ormostis  Banks,  Proc.  Acad.  Nat.  Sci.  Phila.,  1892,  p.  56. 

Specimens  from   Williams,  May  29,  June  5,  Juh'  1,  and  Bright 
Angel,  August  10. 

XYSTICUS   DISCURSANS   Keyserling. 
XyaHcus  discuraam  Keyserling,  Die  Spinn.  Ainer.,  I,  Latr.,  1880,  p.  20. 
One  specimen  from  Williams,  July  1-4. 

XYSTICUS   BENEFACTOR   Keyserling. 
Xygticus  benefactor  Kbyserlino,  Die  Spinn.  Anier.,  I,  Latr.,  1880,  p.  22. 
One  pair  trom  Williams,  June  5  and  July  20. 

XYSTICUS   LOCUPLES   Keyserling. 

XysHcus  locuples  Keyserling,  Die  Spinn.  Amer.,  1,  Latr.,  1880,  p.  24. 

Many  specimens  fron)   Williams,  June  9-15,  Julj^  5,  and  Bright 
Angel,  July  10. 

MISUMENA  DIEGOI   Keyserling. 
Mimmena  diegoi  Keyserling,  Verh.  zool.-bot.  Ges.  Wien,  1887,  p.  481. 

Many  specimens  from  Williams,  June  9-15,  May  25,  and  July  23; 
also  from  Hot  Springs,  flune  21-28. 
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MISUMENA  GEORGIANA  Keyserling. 
Mimimena  georgiana  Keyserling,  Die  Spinn.  Ainer.,  I,  Latr.,  1880,  p.  86. 
Several  speciraens  from  Williams,  July  27. 

CORIARACHNE  VERSICOLOR  Keyserling. 
Coriarachm  versicolor  Keyserling,  Die  Spinn.  Ainer.,  I,  I^tr.,  1880,  p.  53. 
A  few  speciraens  from  Williams,  June  5,  Jul}^  1-4,  and  JuW  27. 

TMARUS  CAUDATUS   Hentz. 

Thoml»m  candalm  Hentz,  Journ.  Bost.  Hoc.  Nat.  Hist.,  V,  1847,  p.  447. 

Various  specimens  from  Williams,  June  5,  July  1  and  4;  also  from 
Prescott,  June  20. 

TIBELLUS  DUTTONI   Hentz. 
Thomims  duUoni  Hentz,  Journ.  Bost.  8oc.  Nat.  Hist.,  V,  1847,  p.  448. 
A  few  specimens  from  Colorado  Canyon,  July  13. 

THANATUS  COLORADENSIS  Keyserling. 

Thanalus  roloradeiims  Keyhehlisci,  Die  Spinn.  Amer.,  I,  Latr.,  1880,  p.  206. 

Seveml  examples  from   Williams,  June  9-15,  and  Brijifht  Angel, 
August  10. 

PHILODROMUS   PRiELUSTRIS  Keyserling. 

Philodromm  pritlustris  Keyserlincj,  Die  Spinn.  Amer.,  I,  Latr.,  1880,  p.  209. 

Many  specimens  from  Williams,  June  5,  July  19;  Hot  Springs, 
June  21-28,  and  Bright  Angel,  August  10. 

PHILODROMUS  RUFUS  Walckenaer. 
Philodromus  ru/ns  Walckenaer,  Faune  de  France,  Arach.,  1825,  p.  91. 
A  few  specimens  from  Williams,  May  25  and  June  9-15. 

Family  SPARASSID.E. 

OLIOS  FASCICULATUS  Simon. 

Olios fasciculatusHiwoSf  Act.  Soc.  Linn.  Bord.,  1880,  p.  87. 

One  specimen  from  Hot  Springs,  June  21-24.     Previously  known 
only  from  the  Pacific  coast. 

Family  LYCOSID.E. 

DOLOMEDES  SCRIPTUS  Hentz. 

Dolomede^  Hcriptm  Hentz,  Journ.  Bost.  Soc.  Nat.  Hist.,  V,  1847,  p.  189. 

One  female  and  a  young  specimen  from  Hot  Springs,  June  27.     A 
common  Eastern  species. 
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TROCHOSA  CINEREA  Fabricius. 
Araned  cinerea  Fabricius,  Entoin.  Syst.,  II,  1793,  p.  423. 
One  specimen  from  Hot  Springs,  June  21-28. 

TROCHOSA  PARVA  Banks. 

Trochom pttrvn  Banks,  Journ.  N.  Y.  Knt.  Soc,  1894,  p.  52. 

Several  specimens  from  Colorado  Canyon,  July  13. 

LYCOSA  SCALARIS  TboreU. 

Tarentuld Hcalmis  Thorkll,  Bull.  U.  S.  Geog.  Surv.  Terr.,  Ill,  Pt.  2,  1877,  p.  520. 

A  couple  of  specimens  from  Williams,  June  9-15.  Very  common 
in  Colorado  and  the  Northwest. 

LYCOSA.  sp. 

Two  females  of  a  large  species,  without  very  distinctive  characters, 
from  Williams,  May  25  and  July  20.  It  is  allied  to  Z.  riparla^  and 
may  be  onl}'  a  form  of  that  species. 

PARDOSA  STERNALIS  ThoreU. 

Lycom  slemalis  Thorell,  Bull.  U.  S.  Geog.  Surv.  Terr.,  Ill,  Pt.  2,  1877,  p.  504. 

A  few  specimens  from  Williams,  June  9-15;  Prescott,  June  2i>,  and 
Flagstaff,  July  5.     A  common  species  in  Colorado. 

PARDOSA,  sp. 

A  female  from  Williams,  July.  Apparently  of  an  undescribed 
sjiecie 

Family  OXYOPID.l^:. 

OXYOPBS  COMPACTA  Banks. 

Oxyopes  compacta  Banks,  Trans.  Ainer.  Ent.  Sot*.,  XXIII,  1896,  p.  72. 

Various  specimens  from  Williams,  June  5;  Bright  Angel,  August 
10,  and  Prescott,  June  20.     Known  previousl}^  onlv  from  Colorado. 

HAMALATIWA  GRISEA  Keyserling. 

Hamalalitixi  grisea  Kryskrlinci,  Verb.  zo<»I.-l)Ot.  Gee.  Wien,  1887,  p.  457. 

Specimens  from  Hot  Spring.s,  June  21-28.  Widely  distributed  in 
the  South. 

Family  ATTID.l^:. 

PHIDIPPUS  BICOLOR  Keyserling. 

Phidippxu  bicolor  Krysbrlinc;,  Verb,  zool.-bot.  Ges.  Wien,  1884,  p.  496. 

One  pair  from  Williams,  July  20  and  26.  A  common  species  in  the 
arid  region  of  the  West. 
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PHIDIPPUS,  sp. 

A  mature  female  from  Williams,  July  19,  catching  a  Pier^tMi  a 
3'oung  specimen  from.  Prescott.  A  very  handsome  species  which,  I 
think,  is  as  yet  undescribed. 

COLONUS  RETARIUS  Hentz. 

AUm  retarius  Hkntz,  Journ.  Boat.  Soc.  Nat.  Hist.,  VI,  1850,  p.  288. 
One  young  specimen  from  Hot  Springs,  January  21-28. 

DENDRYPHANTES  OCTAVUS  Hentz. 
Atiits  ociavus  Hentz,  Journ.  Boat.  Soc.  Nat.  Hist.,  V,  1847,  p.  365. 

Several  specimens  from  Williams,  June  9-15,  July  21,  and  May  25; 
also  from  Prescott,  June  20,  and  Hot  Springs,  June  21-28. 

DENDRYPHANTES,  sp. 

A  few  females  from  Williams,  July  9-15. 

ASTIA  MOROSA  Peckham. 

Astia  moroHd  Feckoam.,  Trans.  Wist\  Acad.  Sciences,  VII,  1888,  p.  71. 

One  female  from  Williams,  July.     An  uncommon  species,  and  as 
yet  known  only  from  the  female. 

ERGANE  BOREALIS  Blackwell. 
Sallicus  horealis  Blackwell,  Ann.  Mag.  Nat.  Hist.,  XVII,  1846,  p.  35. 
One  female  from  W^illiams,  July  1-4;  a  pale  specimen. 

PELLENES  ELEGANS  Pcckham. 

Pellcnes  elegam  Peckham,  Bull.  Wise.  Nat.  Hist.  Soc.,  Oct.,  1900,  p.  220. 
Pellenes  doloms  Peckham,  Bull.  Wise.  Nat.  Hist.  Soc,  Oct.,  1900,  p.  222. 

Specimens   from    Hot  Springs,   June  21-28,   and  Bright   Angel, 
August  10. 

ICIUS  SIMILIS  Banks. 

/n?w  «imi7/«  Banks,  Can.  Entom.,  1895,  p.  100. 
A  young  specimen  from  Prescott,  June  20. 

ICIUS,  sp. 

An  immature  specimen,  of  a  species  unknown  to  me,  from  Colorado 
Canyon,  July  13. 

MARPISBA  CALIFORNICA  Peckham. 

Afitrpluxa  calif  ami  ca  Peckham,  Trans.  Wine.  Acad.  Sciences,  VII,  1888,  p.  81. 
One  female  from  Hot  Springs,  June  21-28. 
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MARPISSA  ALBOPILOSA,  new  species. 

Cephaiothorax  black,  with  a  broad  area  of  white  hairs,  narrowed  in 
front  between  the  anterior  middle  eyes,  where  it  passes  down  on  the 
elypeus;  a  white  stripe  on  the  side  margins;  sternum  and  coxae  red- 
dish, with  long  white  hair. .  Abdomen  black,  above  with  many  white 
hail's,  giving  it  a  mottled  gray  appearance;  venter  more  gray,  with 
many  white  hairs;  legs  with  black  hair  above,  long  white  hair  beneath 
and  on  outer  side,  shorter,  adpressed,  elongate,  scale-like  hair  above 
and  on  sides,  scattered  among  the  other  hairs.  Cephaiothorax  long 
and  flat,  broadest  in  the  middle,  tapering  each  way;  abdomen  long  and 
slender,  depressed;  region  of  epigynum  elevated,  comeus,  and  rugose, 
displaying  two  large  cavities  in  the  anterior  portion.  Legs  short  and 
stout,  the  anterior  pair  especially  thickened,  the  spines  few  and 
reduced  in  size;  under  tibia  I  there  is  but  one  spine  toward  tip,  two  pairs 
under  or  rather  on  the  Idwer  sides  of  metatarsus  I;  spines  on  hind  legs 
few,  but  more  slender;  sternum  narrow,  the  anterior  coxae  separated  by 
less  than  the  width  of  lip. 

Length,  6.5  mm. 

Two  specimens  from  Williams,  in  July.  A  very  interesting  species 
of  a  hoary  appearance. 

SYNAGELES  SCORPIONA  Hentz. 
Synemosyna  scorpiona  Hentz.  Joum.  Boat.  Soc.  Nat.  Hist.,  V,  1847,  p.  369. 
Two  specimens  from  Williams,  July  1-4. 

Order  PHALANGIDA. 
Family  PHALANGIDJ^:. 

PROTOLOPHUS  TUBERCULATUS  Banks. 
Protolophus  luberculatus  Banks,  Can.  Entom.,  1893,  p.  206. 
A  few  specimens  from  Williams,  June. 

LIOBUNUM  TOWNSENDI  Weed. 

Liobunum  toumsendi  Weed,  Anier.  Nat.,  1893,  p.  295. 

Many  specimens  from  Williams,  July  17,  18,  21;  also  Bright  Angel, 
August  10. 

Order  SCORPIONIDA. 
Family  VEJ0VIIDJ5. 

VEJOVIS  BOREUS  Girard. 

Scorpio  borens  Girard,  Marcy's  Rept.  Expl.  Red  River,  1854,  p.  238. 

Several  specimens  from  Williams,  May  25,  July  9-15;  Bright  Angel, 
August  10;  Winslow,  July  31,  and  Prescott,  June  20. 

Digitized  by  VjOOQ IC 


220  PROCEEDTNOS  OF  THE  NATIONAL  MVSFJM.  ^«>>-  ^^* 


Order  PSEUDOSCORPIONIDA. 
Family  CHELIFERID.E. 

CHELIPER  SCABRISCULIS  Simon. 

Chelifer  scahristndiH  Simon,  Ann.  Soc.  P^nt.  France,  1878,  p.  154. 
Many  speciiiKMis  from  Williams,  May  25,  June  ♦>. 

CHELANOPS  GROSSUS  Banks. 

Chernrn (jrosiiuii  Banks,  (-an.  Entoin.,  1893,  p.  65. 

Many  specimens  from  Williams,  June  9-15,  July  7.  Some  speci- 
mens taken  in  June  bear  the  egg-mass,  consisting  of  about  twenty 
eggs  tightly  bound  together  and  forming  a  flattened  hemisphere.  Two 
specimens  were  found  under  the  elytra  of  a  })eetle,  EriiateH  Hptcul^tn^ 
taken  July  17  at  Williams. 

OLPIUM,  sp. 
One  specimen,  of  an  obscure  species;  W^illiams,  July. 

Order  SOLPUGIDA. 
Family  EREMOBATID.^:. 

EREMOBATES  SULFUREUS  Simon. 

Datamff<  sui/ircn^  HiMos J  Ann.  Soc.  Ent.  France  (5),  IX,  1879,  p.  142. 

Several  specimens  from  W^illiams,  May  25,  June  10;  Bright  Angel, 
August  10,  and  Flagstaft",  ffuly  5. 

Order  ACARINA. 
Family  RHYNCHOLOPHID.E. 

RHYNCHOLOPHUS  ROBUSTUS  Banks. 

Rhyncholophm  rohiuttfis  Banks,  Ami.  N.  Y.  Acad.  Science,  VIII,  1895,  p.  432. 

Several  specimens   from  Williams,  June  9-15;  also  a  number  ot 
their  eggs. 

RHYNCHOLOPHUS  MACULATUS  Banks. 

Rht/)ieholo)thHH  macu/atui*  Banks,  Trans.  Anier.  Ent.  So<\,  1894,  p.  217. 
A  few  specimens  from  Williams,  June. 

RHYNCHOLOPHUS,  sp. 

One  specimen  of  a  broad,  pille  yellowish  species,  from  Winslow, 
Julv  21. 


Digitized  by 


Google 


»'^- 1284.  LIST  OF  ARIZONA  SPIDER»-BANK\S,  221 


Family  GAMASID^. 

GAMASUS,  sp. 

A  few  specimens  taken  at  Williams,  May  23,  in  a  nest  of  a  Lashis. 
DISCOPOMA  HIRSUTA,  new  species. 

Pale  yellowish  throughout.  Bod}^  a  little  broader  than  long;  con- 
vex above;  rather  broader  in  front,  and  slightly  pointed  behind;  its 
sides  almost  parallel.  Dorsum  smooth,  quite  thickly  covered  with 
long,  slender,  erect  hairs.  Sternum  nearly  as  wide  behind  as  in 
front,  its  surface,  Jis  well  as  that  of  the  ventral  plate,  very  finely 
granulate.  Legs  short  and  stout,  of  usual  shape,  provided  with  a 
few  hairs. 

Length,  0.02  mm. 

Taken  at  Williams  June  1,  with  a  species  of  Lastus.  It  differs  from 
our  other  species  of  Discapoma  (/>.  ch'cidaris)  in  the  clothing  of  long 
hairs,  in  its  larger  size,  different  shape  of  the  sternum,  et<\ 

DISCOPOMA,  sp. 

One  specimen  from  Flagstaff,  July  4,  with  a  species  of  Lmim.  It 
is  dark-colored,  plainly  longer  than  broad,  and  with  some  short  hairs 
in  front. 

EXPLANATION  OF  PLATE  VII. 

Fig.  1.  Protolophu8  tuberciilalm^  imlpus  of  female. 

.  2.  Marpma  albopilosa^  dorsal  view. 

3.  Marpusa  albopilom^  vulva. 

4.  Drassus  coloradeiisis,  vulva. 

5.  Oxyopes  compucta^  palpus. 

6.  Oxyopes  coinpaclay  vulva. 

7.  Profflhegima  barba'tj  vulva  of  small  specimen. 

8.  Discopoma  hirffuta^  ventral  view. 

9.  Marpma  alhopUosay  leg  I. 

10.  Drochosa  parva^  vulva. 

11.  Proslhesima  barheri,  vulva  of  large  8[)ecimen. 
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Some  Arizona  Spiders. 
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OBSERVATIONS  ON   THE  CRUSTACEAN   FAUNA   OF  THE 
REGION  ABOUT  MAMMOTH  CAVE,  KENl^UCKY. 


By  William  Perry  Hay, 

Howard  UnwersUy,   Washington  City. 


During  the  month  of  August,  1901,  the  writer  spent  a  week  at  the 
Mammoth  Cave  of  Kentucky  and,  through  the  courtesy  of  Mr.  H.  C. 
Ganter,  the  manager  of  the  estate,  was  able  to  make  fairly  complete 
collections  of  the  invertebrates,  both  within  the  cave  and  in  various 
neighboring  springs  and  streams.  As  the  object  of  the  visit  was  to 
obtain  extensive  series  of  the  crustaceans  of  the  region,  and  to  record 
observations  on  their  habits,  very  little  attention  was  paid  to  other 
groups,  and  aside  from  the  crustaceans  the  collections  were  very  mea- 
ger. A  few  specimens  of  an  earthworm  resembling  Lurnhricus^  a  quan- 
tity of  fresh-water  sponge  taken  from  the  rocks  well  within  the  exit  of 
Echo  River,  and  one  or  two  specimens  of  Cottus  sp.  {rlehardsmil!  f) 
taken  in  Roaring  River  are  the  onl}'  ones  worthy  of  note. 

As  is  well  known,  the  Mammoth  Cave  of  Kentucky  has  been  the  sub- 
ject of  many  articles  long  and  short,  or  volumes,  which  have  appeared 
from  time  to  time.  Its  fauna  has  been  studied  more  caref ull}'  and 
by  more  naturalists  than  that  of  any  other  American  cavern,  as  numer- 
ous lists  and  papers  will  testify. 

The  localities  given  in  the  present  paper  are  often  those  within  the 
cave,  but  the  name  by  which  the  particular  spot  is  known  is  usually 
given  for  the  sake  of  accuracy.  Richardson's  Spring  is  a  small  pool 
of  clear  water  supplied  by  a  very  small  trickling  stream  and  is  about 
1  mile  from  the  entrance.  Roaring  River,  a  passage  which  is  never 
visited  except  by  the  collector,  is  reached  by  a  low  and  very  muddy 
and  difiBcult  passage  which  turns  oflf  from  the  main  route  a  short  dis- 
tance beyond  Echo  River.  The  mouth  of  the  passage  is  said  to  be  2 
miles  from  the  entrance  of  the  cave.  At  times  of  high  water  the 
entire  passage,  as  well  as  contiguous  portions  of  the  main  cave,  are 
flooded,  but  usually  the  water  is  confined  to  a  series  of  small  pools 
among  the  rocks  and  mud  of  the  floor  of  the  passage  and  the  stream 
at  the  end.     Roaring  River  itself  is  a  stream  some  15  or  20  feet  wide. 
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and  an  average  depth  of  1  foot.     It  flows  with  a  steady  current  and  is 
known  to  be  a  part  of  Echo  River. 

All  the  specimens  upon  which  this  paper  is  based  have  been  depos- 
ited in  the  United  States  National  Museum. 

Suborder  AMPHIPODA. 

Family  GAMMARID^. 

GAMMARUS  PROPINQUUS,  new  species. 

Type,—"^o.  25545,  U.S.N.M.  Collected  by  W.  P.  Hay,  August 
2S,  1901,  from  a  spring  about  2  miles  north  of  Mammoth  Cave,  Ken- 
tucky. 

Description, — Similar  to  Gavtinarm  fasclatuH  Say,  but  with  the 
following  chaiiK'ters: 

First  pair  of  antenn»e  less  than  half  as  long  as  the  body,  the  flagellum 
with  about  twenty -five  segments,  the  accessory  bmnch  nmch  shorter 
than  either  segment  of  the  peduncle  and  composed  of  but  two  or  three 
segments. 

Second  antennae  from  half  to  three-fourths  as  long  as  the  first;  the 
second  and  third  basal  segments  of  about  equal  length;  the  flagellum 
slightly  longer  than  either  segment  and  composed  of  twelve  articles. 

Fii'st  pair  of  gnathopoda  with  the  inferior  margin  of  the  carpus  and 
hand  rather  densely  fringed  with  hairs,  the  longest  of  which  are  equal 
to  the  width  of  the  carpus;  hand  with  the  palmar  surface  very  oblique, 
hardly  distinguished  from  the  inferior  surface,  armed  with  a  few  long 
bristles  and  short  teeth;  dactyl  much  curved. 

Second  pair  of  gnathopoda  larger,  stronger,  the  palmar  surface  less 
obli(|ue,  being  at  an  angle  of  about  50  degrees  with  the  inferior  surface; 
carpus  and  hand  fringed  with  hairs  as  in  the  preceding  appendage; 
dactyl  stronger  and  straight. 

Basal  segments  of  the  last  three  pairs  of  pereiopoda  lamellar  as  usual, 
but  with  the  posterior  margin  entire  and  almost  unarmed;  the  succeed- 
ing segments  more  or  less  armed  with  hairs  and  short  spines,  but  nowhere 
excessively. 

Eye  elongate,  reniform. 

Fifth  and  sixth  abdominal  segments  with  median  and  lateral  groups 
of  spines  on  their  posterior  margins.  Seventh  segment  with  a  few 
scattered  spines,  apparently  not  arranged  in  groups,  along  the  posterior 
margin. 

Telson  cleft  to  its  base;  each  division  with  the  distal  extremity  armed 
with  a  tranverse  row  of  slender  spines;  outer  margin  with  two  rather 
slender  spines. 

Remarks, — This  species,  which  appears  to  be  distinct  from  any 
hitherto  described,  was  found  in  small  numbers  in  several  localities  in 
the  region  about  Mammoth  Cave.     The  best  specimens  were  obtained 
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from  the  type  locality  and  a  few  good  ones  were  taken  at  the  outlet  of 
Echo  River.  In  color  they  were  a  purplish  gmy.  They  were  hiding 
under  flat  rocks  in  the  cold  spring  water. 

CRANGONYX  VITREUS  Cope. 

This  species  was  observed  in  considerable  nunil^ers  in  Mammoth 
Cave,  both  in  its  type  locality,  Richardson's  Spring,  and  in  the  Roar- 
ing River  district  in  small  pools.  When  undisturbed  it  was  most  often 
seen  renting  quietly  or  walking  slowly  through  the  nmd  on  the  bot- 
tom with  the  body  veilical  and  half  buried  in  the  soft  ooze  of  the  sur- 
face. As  a  result  of  these  movements  there  were  innumemble  trails 
running  in  all  directions,  but  never  of  a  great  length,  as  if  the  animal, 
tiring  of  walking  through  the  mud,  had  decided  to  swim  to  some  more 
renmnerative  feeding  ground.  When  once  disturbed  they  swam  rap- 
idly about,  either  on  their  sides  or  with  the  back  uppermost,  or  sought 
safety  by  lying  quietly  behind  some  projecting  pebble  or  mass  of 
earth.  It  was  observed  that  when  concealing  themselves  they  usually 
lay  on  one  side.  Ow  ing  to  their  exceedingly  smooth  covering  and 
small  size  they  were  very  diflicult  to  catch. 

Suborder  ISOPODA. 

Family  ASELLID^]. 

MANCASELLUS  MACRURUS  Harger. 

This  species  was  observed  in  two  or  three  localities.  A  few  speci- 
mens Avere  taken  in  a  spring  some  2  miles  northeast  of  the  hotel.  They 
seemed  to  be  all  very  small  and  immature,  but  on  careful  examination 
several  of  them  could  be  seen  carrying  eggs. 

At  the  so-called  mouths  of  Echo  River,  a  series  of  three  large 
springs  at  the  foot  of  the  hill  in  which  the  entrance  to  Mammoth 
Cave  is  found,  M.  maenirm  was  i-ollected  in  abundance.  They  were 
of  mther  small  size  but  decidedly  larger  than  the  specimens  taken 
from  the  spring  mentioned  above. 

They  were  usually  found  clinging  to  the  under  side  of  flat  rocks, 
which  lay  in  shallow  water,  and  until  a  large  immber  was  disturbed 
b}^  turning  over  rocks  I  was  not  able  to  observe  any  of  them  crawling 
about.  They  were  living  at  this  place  in  compan}^  with  about  ecjual 
numbers  of  Asellm  stygim  (Packard).  The  association  seemed  indis- 
criminate, for  1  could  not  see  that  either  species  was  partial  to  any 
particular  location  or  condition  in  the  spring. 

C^CIDOTEA  STYGIA  Packard. 

This  well-known  species  was  ttikcn  in  considerable  numbers  from  a 
small  stream  in  one  of  the  upper  levels  of  Mammoth  Cave  and  was 
found  in  smaller  numbers  in  small  pools  in  other  parts  of  the  cavern. 
Proc.  N.  M.  vol.  XXV— 02 15 

Digitized  by  VjOOQ IC 


22fi  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM. 


VOL-  xxr. 


It  was  also  found  in  abundance  at  the  raouth  of  Echo  River,  ^vhere 
it  was  living  in  company  with  M,  7nacrurus  Harger.  They  vrere 
usually  found  clinging  to  the  stone  walls  of  the  ix)ol  in  whieti  they 
were  living  or  could  be  seen  slowly  walking  over  the  bottom.  AVhen 
disturbed  their  movements  were  considei'ably  quickened,  but  they 
were  unable  to  move  with  any  great  rapidity.  If  when  disturbed 
they  were  clinging  to  the  sides  of  their  pool  their  first  effort  to 
escape  w^as  by  letting  go  and  falling  to  the  bottom;  in  case  the  pool 
wiis  deep  this  method  was  quite  effectual.  When  removed  from  the 
water  they  seemed  almost  absolutely  helpless,  the  weak  legs  being* 
quite  inadequate  to  the  task  of  dragging  along  the  heavy  body. 

Suborder  MACRURA. 

Family  ATYID.E. 

PALiEMONIAS  GANTERI  Hay. 

7jy?d.— No.  27000,  U.S.N.M. 

A  most  unexpected  find  in  the  Roaring  River  passage  at  Mammoth 
Cave  was  a  small  eyeless  shrimp,  which  proves  to  be  a  representative 
of  a  family  hitherto  unrecorded  from  the  North  American  continent. 

The  discovery  w^as  made  one  morning  when  I  had  gone  alone  into 
this  passage  with  the  intention  of  collecting  as  perfect  a  series  as  pos- 
sible of  the  blind  crayfish.  A  number  of  large  C.  peUucldns  had  been 
secured,  and  I  was  endeavoring  to  find  others  of  smaller  size.  To  this 
end  the  bottoms  and  the  water  of  the  clear  pools  were  being  examined 
most  carefully.  While  thus  engaged,  an  object  which  seemed  to  be 
a  very  small  eyeless  fish,  api^eared  swimming  slowly  along  near  the 
surface.  From  the  way  it  moved  in  attempting  to  escape  ciipture  it 
became  evident  that  it  could  not  be  a  fish,  and  a  determined  effort  was 
made  to  secure  it.  After  a  most  exasperating  chase,  during  which  my 
specimen  seemed  more  than  once  to  have  eluded  me,  it  was  captured, 
and  I  saw  immediately  that  another  animal  had  been  added  to  the 
fauna  of  the  cave.  I  then  set  about  finding  othei's,  and,  knowing 
what  to  look  for,  they  were  found  quite  easily.  When  first  seen  they 
were  usually  resting  quietly  or  were  slowly  Avalkingon  the  lK)ttom  of 
the  pool,  and  were  as  insensible  to  the  glare  of  my  lantern  as  were  the 
crayfish.  They  were  so  transparent  that  several  times  the\'  were 
detected  only  by  their  shadows,  and  even  when  moving  near  the  sur- 
face they  were  almost  invisible.  When  disturbed  the}' at  once  left 
the  bottom,  and  by  the  mpid  strokes  of  their  subabdominal  append- 
ages came  to  the  surface,  where  they  remained  for  some  time  before 
sinking  again  to  the  bottom.  All  their  movements  were  unmistakably 
shrimp-like  and  very  different  from  those  of  any  of  the  other  crusta- 
ceans in  the  ojive.     They  were  very  easily  captured,  either  in  the  net 
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or  by  gently  slipping  my  hand  beneath  them  as  they  swam  slowly  on 
the  surface;  in  fact,  the  latter  method  was  used  in  nearly  every  case. 
Twelve  specimens  were  put  with  a  live  eyeless  fish  into  a  3-ounce 
bottle,  tightly  corked,  and  without  a  change  of  water  carried  about  in* 
the  cave  for  over  four  hours;  on  reaching  the  hotel  most  of  them 
were  still  alive,  and  the  few  that  were  dead  seemed  to  have  been  killed 
by  the  slime  from  the  fish.  Five  of  them  lived  for  over  two  days  in 
a  tumbler  of  water  on  the  table  in  my  room,  where  the  temperature 
stood  at  times  as  high  as  85  degrees. 

On  reaching  Washington  a  specimen  was  at  once  stained,  dissected, 
and  mounted,  and  I  found  that  my  shrimp  was  not  onl}'  a  new  species 
but  must  stand  as  a  representative  of  a  new  genus,  to  which  the  name 
Palse^monias  was  given,*  with  the  specific  name  of  ganteid  in  honor  of 
the  manager  of  the  cave,  Mr.  H.  C.  Ganter,  who  afforded  me  the 
facilities  for  makmg  my  collection. 

As  the  description  mentioned  was  quite  brief  and  unaccompanied  by 
figures  and  regarded  as  onh^  a  preliminary  notice,  it  seems  advisable  to 
introduce  here  a  more  detailed  account  of  the  chai'acters  of  this  some- 
what remarkable  species. 

The  carapace  is  very  thin,  delicate,  and  transparent,  in  form  cylin- 
drical or  slightly  compressed;  the  greatest  depth  is  near  the  posterior 
end;  the  anterior  border,  below  the  eye,  is  produced  into  two  spini- 
form  points,  the  upper  of  ^hich  is  the  larger;  the  rostrum  is  slender 
and  slightly  wider  near  the  middle  than  at  the  base,  the  lower  margin 
bears  from  one  to  three  minute  teeth,  while  on  the  upper  margin  there 
are  about  thirteen,  of  which  the  first  two  or  three  are  at  the  very  base, 
almost  on  the  carapace,  and  are  separated  by  quite  an  interval  from  a 
group  of  eight  or  nine  near  the  middle  of  the  rostrum,  which  in  turn 
are  separated  by  a  second  small  intei*val  from  the  group  near  the  distal 
extremity. 

The  abdomen  is  compressed,  rounded  above,  and  exceeds  the  cephalo- 
thorax  in  length.  The  sixth  segment  is  as  long  as  the  fourth  and  fifth 
combined.  The  swimmeretts  of  the  first  segments  are  large  and  thickly 
fringed  with  seta?. 

»Proc.  Biol.  Soc.  Washington,  XIV,  pp.  179-180,  Sept.  25,  1901. 
PAL^^MONIAS,  new  genus. 

Similar  to  Palwmonetes  in  form  and  in  the  absence  of  a  mandibular  palpus,  (iills 
four  and  a  rudiment  on  each  side.  Rostrum  long,  slender,  and  serrate  above  and 
below.  Antero-lateral  margin  of  carapace  with  two  spines.  First  two  pairs  of 
ambulatory  appendages  subequal  in  size  and  similar  in  form,  chelate  and  with  large 
bunches  of  pectinate  bristles  on  the  tips  of  the  fingers.  The  articulation  of  the  hand 
with  the  carpal  segment  is  at  a  point  on  the  lower  surface  of  the  hand  some  dis- 
tance from  the  proximal  end,  and  the  prominent  knob-like  extremity  fits  when  the 
limb  is  fully  extended,  into  a  broad  sinus  formed  by  the  margin  of  a  plate-like 
expansion  of  the  carpus. 
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The  tolson  is  elongate,  slightly  anguhite  and  bispinose  on  the  outer 
margin.  The  extremit}'  is  arcuate  and  bears  nine  or  ten  slender  spines. 
The  outer  blades  of  the  tail  fin  are  narrow  and  densely  fringed  with 
fine  hairs;  the  external  one  is  indistinctly  divided  near  the  distal  end 
b}^  a  sinuous  transverse  line,  at  the  outer  end  of  which  there  is  a  small 
spine  and  at  the  inner  a  projecting  angle. 

The  e3'estalks  are  rudimentary,  but  seem  to  be  considerabi}"  more 
prominent  than  in  such  an  analogous  a  form  as  (^imharxm 2>dlueidus, 
They  are  (|uite  short  when  compared  with  the  rostrum,  but  are  not 
hidden  by  it.  The  distal  extremit}^  is  without  a  tmce  of  pigment  or 
of  facets  and  is  bluntlv  coniciil. 


Pal.kmoniam  (janteri  hay. 


a  RiKlit  laleni]  view  of  ty|K;  si>cfimeii. 

b  Lt'ft  lateral  view  of  carapaco. 

c  Mandible. 

d  Ba.sal  ^egme^lts<)f  first  antenna. 

e  Bji.Kal  wgments  of  seeond  antenna. 


/  Third  ma.\illi[»ed. 

{}  Seeond  chelate  thoraeie  apiK-ndape. 

h  Fifth  tbomeie  appendage*. 

/  Appendasre  of  sixth  abdominal  apiKUidage. 

k  Tel  son. 


The  antennules  are  biflagellate,  the  fiagella3  being  of  nearly  equal 
length  and  about  as  long  as  the  antenme.  The  basal  segment  of  the 
antennule  is  expanded  somewhat  so  as  to  present  toward  the  median 
line  a  nearly  horizontal  blade,  which  at  alK)ut  its  middle  is  extended 
into  a  large,  .strong  spine  directed  in  the  same  line  as  the  remainder  of 
the  appendage. 

The  antenna*  are  longer  than  the  body,  exceeding  it  by  about  half 
its  length;  they  are  very  slender;  the  scale  is  nearly  as  longius  the  ros- 
trum, its  outer  margin  concave  and  terminating  in  a  small  spine  some 
distance  from  the  rounded  extremity;  the  second  basal  segment  bears 
on  its  outer  distill  angle  a  minute  slender  spine. 

The  third  maxillipeds  are  pediform  and  in  all  but  size  quite  similar 
to  the  third,  fourth,  and  fifth  walking  legs.  All  these  appendages  of 
the  thorax  bear  a  filiform  exopidite,  which  is  usually  at  least  as  long 
as  the  combined  lengths  of  the  four  basal  segments  of  the  appendages. 

The  first  and  second  paiis  of  pereiopods  are  so  nearly  equal  in  size 
that  it  is  with  great  doubt  that  I  venture  the  statement  that  the  second 
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pair  i.s  the  larger.  They  are  probably  slightly  longer  but  more  slen- 
der. The  proximal  half  of  the  limb  presents  no  unusual  characters, 
but  the  distal  half  has  the  characters  peculiar  to  the  Atyida?.  The 
proximal  end  of  the  carpus  is  slender  and  subc3^1indrical,  but  toward 
the  distal  end  on  the  superior  surface  there  appears  a  thin  plate  or 
ridge  which  gradually  increases  in  height  to  a  point  just  short  of  the 
distal  end  of  the  segment.  Here  it  is  abmptly  excavated  so  as  to  pre- 
sent a  broad  sinus  for  the  reception  of  the  knob-like  extremity  of  the 
hand.  Below  this  sinus  the  carpus  extends  forward  a  short  distance 
so  as  to  articulate  with  the  ventral  surface  of  the  hand  and  not  its 
proximal  end.  The  hand  is  subcylindrical,  the  postarticular  portion 
is  rounded,  and,  as  stated  above,  is  intended  to  fitcloselv  into  the  sinus 
in  the  carpal  expansion.  The  fingers  are  so  curved  as  to  meet  only  at 
their  tips.  They  are  apparently  quite  cylindrivial  and  unarmed  except 
at  their  tips,  where  they  bear  ench  a  dense  i>encil  of  rather  long, 
stiff,  plumose  or  pectinate  hairs.  The  hands  and  carpal  segment8  are 
usually  directed  downward  and  l)ackward  so  as  to  bring  the  ventral 
finger  to  the  lower  side,  and  the  degree  of  motion  between  the  hand 
and  the  carpus  seems  to  be  very  great. 

The  dactyls  of  the  last  three  pairs  of  pereiopods  are  minutely  ser- 
rate, as  are  the  distal  extremities  of  the  antepenultimate  segment. 

The  gills  seem  to  be  only  four  in  numl)er,  on  each  side  attached  to 
the  first  four  pereiopods,  but  there  may  be  a  iiidiment  on  the  fifth. 

Twelve  specimens  were  secured,  varying  in  length  from  14  to  23 
mm.  from  the  tips  of  the  rostrum  to  the  end  of  the  telson.  In  life 
they  were  colorless,  but  in  alcohol  they  are  milk  white. 
.  When  I  first  described  this  genus  and  species  I  was  of  the  opinion 
that  its  aflSnities  were  with  the  Pahemonidffi  and  the  genus  PaJ^r/wn^tes^ 
and  the  name  Palsemonlas  was  given  to  call  attention  to  the  fact.  I 
had  noticed  the  striking  resemblance  of  the  hand  and  carpal  segment 
of  the  first  two  pairs  of  pereiopods  to  the  similar  parts  of  certain  of 
the  Atyidae,  but  did  not  consider  this  a  character  of  suflScient  weight  to 
overbalance  the  striking  resemblance  to  certain  of  the  Palaemonidje  in 
every  other  character.  I  have  recently  received  a  letter  from  Dr. 
A.  E.  Ortman,  of  Princeton  Univeisity,  calling  my  attention  to  other 
characters,  and,  furthermore,  I  have  been  able  to  secure  the  descrip- 
tion of  Trogloem'ls  Mchmidtl  Dormitzer,^  and  have  thereby  been  forced 
to  reverse  my  opinion. 

Paldeittanut^  should  certainly  be  placed  in  the  family  Atyida>,  and  is 
a  very  close  relative  of  the  genus  Xlphocarh^  from  which  it  seems 
to  differ  by  only  one  character,  namely,  the  pronounced  excavation 
of  the  carpal  segments.  I  would  not  be  willing  to  accept  as  a  good 
generic  character  that  of  rudimentary  eyes,  as  has  been  done  in  this 
family  for  the  genus  Troglocaru, 

^  Lotos,  .3<l  year,  1853,  p.  85,  pi.  in,  fig.  1-5. 
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The  -figure  of  OloplioruH  arnericaiuis  Saussure,^  however,  shows  a 
rather  deep  excavation  of  the  carpal  segments,  and  if  Dr.  Ortman  is 
correct'  in  regarding  this  the  same  as  Xl2)hocaris  elongaia^  tlie  dif- 
ferences between  PalcetrumUis  and  Xiphjcaris  are  very  slight  indeed. 

This  species  is  of  especial  interest,  since  it  has  been  shown   \yy  r*r. 
Ortman  that  the  Atyida*  are  extremely  archaic  f  rash-water  crusttfu^eans, 
and  that  of  them  the  genus  XlpliocarU   is   the  most  primitiv^e.       In 
former  times  the  distribution  of  Xtj)hocarh  was  probably  fax*    inoi^ 
extensive  than  it  is  at  the  present.     To-day  but  three   surviving  npcj- 
cies  arc  known  to  science,  ''one  from  the  fre^h  waters  of  the   We-st 
Indies,  another  from  streams  and  pools  in  Indo-Malay.sia,  and  a  third 
from  the  streams  of  New  Zealand."^     The  isolated  species,  Palceiur>rii<is 
ganteri  and  Trogolocan^  t<chtn!dti,^  which,  as  has  been  pointed  out,  may 
prove  to  be  congeneric  with  Xiphtcarh^  are  species  which  have    been 
left  l)ehind  in  the  limestone  caverns  when  the  main  body  of  their  rela- 
tives was  swept  to  the  south. 

It  offers  also  another  proof  of  the  fact  that  we  may  look  to  the 
limestone  caverns  of  the  world  for  many  of  the  most  vahiable  clues 
to  the  relationships  of  our  present  surface  fauna.     There  are  doubt- 
less many  cases  in  which  the  extension  of  habitat  to  the  subtermnejin 
retreats  has  been  quite  recent;  but,  in  the  main,  cave-inhabiting  animals 
are  of  archaic  types  and  date  from  a  time  when  conditions  were  more 
uniform,  and  consequently  faunal  differentiations  were   less  marked 
than  at  the  present  day.     In  support  of  this  statement  it  will  be  suf- 
ficient to  mention  the  occurrence  in  Carniola  of  a  subterranean  species 
of  crayfish  very  similar  to  those  occurring  to-day  in  North  America, 
and  quite  different  from  those  of  Europe,  and  the  more  recent  dis- 
covery in  Texas  of   Typhlonwlge^  a  genus  of  blind,  cHve-in habiting 
salamanders,  which,  so  far  as  it  is  known,  finds  its  nearest  relatives  in 
I\otem  of  Carniola. 

Family  ASTACIDiE. 

CAMBARUS  PELLUCIDUS   (TcUkampf). 

.  The  "blind  crayfish  of  Mammoth  (3ave,"  which  is  now  known  to 
inhabit  the  subterninean  water  courses  of  a  considerable  portion  of 
Kentucky  and  Indiana,  was  collected  and  observed  frequently  wherever 
conditions  were  favorable.  The  shallow  margins  of  the  "River  Styx '" 
and  the  small  pools  in  the  passage  to  Roaring  River  afforded  me  abun- 
dant opportunities  to  study  this  interesting  species.  It  was  no  uncom- 
mon thing  to  have  several  under  observation  at  one  time. 

When  first  observed  they  were   usually  on   the  bottom,  resting 
quietly  with  their  legs  and  antenme  fully  extended.     Unless  the^^  were 

^Mem.  Soc.  Phys.  Hist.  Nat.  Geneve,  XIV,  Pt.  2,  1868,  p.  472,  pi.  iv,  fig.  31. 
2Proc.  Acad.  Nat.  Sci.  Phila.,  1894,  p.  400. 
■Idem,  p.  400. 
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disturbed  they  would  remain  in  this  position  for  seveml  minutes,  and 
then  with  no  apparent  reason  start  off  at  a  rapid  gait,  mov  e  to  another 
spot,  and  take  up  the  same  position.  While  thus  resting,  the  only 
movement  observable  was  a  slight  waving  to  and  fro  of  the  antennse. 
Sometimes  an  individual  was  seen  on  a  submerged  rock  mass  resting 
in  the  same  way;  such  individuals  appeared  to  have  no  difficulty  in 
running  rapidly  over  the  rough  surfaces.  When  alarmed  in  any  way, 
the  crayfish  would  begin  to  show  signs  of  uneasiness  by  moving 
slightly  about  in  various  directions,  and  then  dart  away,  propelled  by 
the  vigorous  strokes  of  its  tail  fin.  There  seemed  to  be  no  ability  on 
the  part  of  the  animal  to  select  a  safe  haven  of  refuge  from  a  distance, 
for  the  flight  for  safety  was  apt  to  end  anywhere;  the  course  was 
usually  laid  for  deeper  water,  but  if  a  rock  or  the  wall  of  the  pool  was 
encountered  the  crayfish  would  quickly  conceal  ftself  in  a  crevice  and 
retreat  l>eyond  reach  of  danger.  Several  individuals,  when  repeatedly 
chased  across  a  small  pool,  became  either  too  exhausted  or  too  enraged 
to  retreat  and  showed  a  readiness  to  fight  by  rising  high  on  the  front 
walking  legs  and  waving  their  chelte  about  in  the  direction  of  the  dan- 
ger. Their  movements  were  very  quick,  probably  more  rapid  than 
those  of  outside  species,  and  it  was  difficult  to  touch  their  antennie 
and  escape  a  nip  from  their  chela?. 

Several  specimens  were  obtained  from  places  where  the  pools  were 
nearly  or  quite  dried  up,  and  it  was  observed  that  in  such  places  the 
crayfish  had  dug  for  itself  a  hole  or  had  cmwled  under  a  stone  and 
was  making  preparations  to  remain.  They  were  already  in  a  semi- 
dormant  condition  and  in  a  few  days  would  doubtless  have  died.  The 
tracks  of  a  cave  rat,  several  excavations  made  by  him,  and  the  remains 
of  a  crayfish  showed  that  even  in  the  fastnesses  of  their  subterranean 
home  the  crayfishes  have  enemies  to  which  they  sometimes  fall  victims. 

It  has  frequently  been  stated  that  disturbing  the  surface  of  the 
water  is  sufficient  to  frighten  the  crayfish.  I  did  not  find  this  to  be  the 
case  unless  the  disturbance  was  great  enough  to  affect  not  only  the 
surface  but  the  depths  of  the  pool  as  well.  Indeed  I  have  often  passed 
my  hand  completely  around  an  individual,  all  ready  and  alert,  and  have 
brought  my  fingers  within  half  an  inch  of  its  body  without  causing  it  ' 
to  show  further  alarm;  The  instant  it  was  actuall}^  touched  either  on 
its  long,  waving  antennae  or  on  any  portion  of  its  body  it  would  dart 
away. 

From  all  the  evidence  which  could  be  gathered  it  seems  that  in  this 
creature  the  senses  of  sight  and  hearing  have  entirely  disappeared. 

At  the  time  of  these  investigations  the  interesting  article  by  Prentiss  * 
on  the  otocysts  of  the  Crustacea  was  unknown  to  me  and  I  was  not  led 
to  repeat  his  experiments  on  the  blind  crayfish.  So  far  as  I  am  able 
to  determine  without  careful  microscopic  examination  the  otocyst  of 

*C.  W.  Prentiss.  The  Octocyst  of  Decapod  Crustacea;  Its  Structure,  Development, 
and  Functions.    Bull.  Mus.  Comp.  Zo<>l.,  XXXVI,  No.  7.  July,  1901.     ^  ^ 
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0.  pellitcidm  is  perfectly  normal,  but  it  can  not  be  claimed  that  it  is  a 
functional  organ  of  hearing.  The  powers  of  equilibration  in  C.  pellu- 
cidii^s  are  in  no  way  inferior  to  those  of  the  terranean  species  with 
well-developed  eyes.  It  seems  to  me  that  the  removal  of  the  otocysts 
in  such  a  blind  species  and  the  careful  study  of  the  unimaFs  powers 
thereafter  would  give  a  l)asis  for  ver}"  definite  conclusions  as  to  their 
functions. 

In  a  series  of  twenty  specimens  collected  in  the  Roaring  River 
passage  ten  were  females,  five  were  males  of  Form  I,  and  five  were 
males  of  Form  II.  One  of  the  males  of  Form  T  is  quite  soft,  and  I 
therefore  infer  that  ecydysis  occurs  in  this  species  at  about  the  same 
season  as  in  surface-inhabiting  species  and  that  copulation  takes  place 
e^rly  in  the  fall.  Eggs  are  said  to  be  laid  during  the  winter,  but  the 
guides  were  rather  indefinite  as  to  the  exact  time. 

The  smallest  specimen  collected,  a  female,  is  21  mm.  in  length;  it,  as 
well  a.s  the  next  larger  one  (26  mm.),  differs  from  the  adults  in  having 
but  one  lateral  thoracic  spine.  In  a  specimen  41  mm.  in  length  all  the 
spines  above  and  in  front  of  the  lateral  spine  are  developed.  In  a 
specimen  86  mm.  long,  from  Echo  River,  one  accessory  spine  is  present 
just  above  the  lateral  spines,  and  a  few  minute  granule.^  on  the  sides  of 
the  head,  in  front  of  the  cervical  groove,  indicate  the  patch  of  spines 
which  is  to  be  found  in  the  adult. 

CAMBARUS  BARTONI  TENEBROSUS,  new  subspecies. 

Tyj)e.—^o.  22346,  IT.S.N.M.  Mammoth  Cave,  Kentucky.  R.  E. 
Call. 

DlMrlhution. — Known  only  from  the  type  locality. 

Dei^crlptlim. — Compared  with  the  typical  C,  harUml  from  the 
neighborhood  of  Philadelphia,  the  carapace  is  less  depressed  and  with 
more  parallel  sides,  the  areola  is  longer,  the  cephalic  portion  of  the 
carapace  is  more  robust,  and  the  sides  of  the  rostrum  are  more  con- 
vergent. The  antennae  are  slender  and  in  length  exceed  the  body. 
The  eyes  are  reduced  in  size  and  the  spine  armature  is  much  more 
strongly  developed.  There  is  always  a  small  but  acute  spine  on  the 
side  of  the  carapace  just  l)ehind  the  cervical  groove;  the  two  spines 
on  the  upper  surface  of  the  distal  end  of  the  meros  are  usually  well 
developed,  and  the  median  internal  spine  of  the  caipus  is  large  and 
strong.  In  addition  to  these  there  usually  are,  in  small  individuals, 
well-developed  spines  at  the  anterior  end  of  the  postorbital  ridge  and 
an  acute  branchiostegian  spine.  Throughout  the  entire  series  exam- 
ined there  is  great  uniformity  in  these  characters  and  they  contrast 
nicely  with  another  small  series  collected  from  small  surface  streams 
in  the  neighborhood  of  the  cave.  In  these  the  antennaa  are  shorter 
than  the  bod}*;  the  lateral  spine  of  the  carapace,  even  in  small  indi- 
viduals, is  reduced  to  a  ver}^  weak  and  slender  point;  the  spines  on 
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the  upper  distal  portion  of  the  meros  are  obsolete,  and  the  eyes  are 
normally  developed. 

Theindividuals  from  the  cave  range  in  length  from  108  mm.  to  35 
mm.,  while  those  from  the  surface  range  from  60  mm.  to  10  mm. 

Retnarl'n, — ^This  form  of  C,  hartoni^  which  appears  to  be  well 
marked,  was  found  in  considerable  abundance  in  Echo  Kiver  and  the 
River  Styx.  Ten  specimens  were  collected;  one  male,  Form  II,  and 
nine  females,  two  of  which  carried  eggs.  In  addition  to  these  I  have 
examined  a  number  of  specunens  from  the  same  localities  collected  by 
Dr.  R.  E.  Call  and  others. 

The  fact  of  the  existence  of  ci-aytish  with  eyes  in  Mammoth  Cave 
in  company  with  the  eyeless  C,  pellHciduH  has  frequently  l)een  men- 
tioned by  writers  on  the  cave  and  its  fauna  but  the  eyed  species  has 
always  been  regarded  as  a  transient  or  accidental  foi*m.  It  has  even 
been  supposed  *  that  the  eyed  and  eyeles-i  species  interbreed  so  that 
'*the  blind  form  is  continually  reinforced  by  new  blood  from  outside 
the  cave."  Dr.  Walter  Faxon,  in  speaking  of  this  theory,*  gives  a 
numljer  of  reasons  for  discarding  it,  but  later  in  a  paragraph  on  C, 
pelliicidnA  testl  Hay,  which  in  its  appearance  is  much  more  like  C.  bar- 
Urn  I  than  is  C,  pelhicidm^  he  seems  to  think  that  after  all  such  a  thing 
might  be  possible.' 

During  the  course  of  some  carcinolDgical  work  the  writer  had  occa- 
sion to  review  the  variations  of  C.  hartmii  and  spent  over  a  month  in 
the  examination  of  several  hundred  specimens  and  considerable  addi- 
tional data.  The  trip  to  Mammoth  Cave  was  made  largely  for  the  pur- 
pose of  studying  the  relationship  of  the  cave-inhabiting  individuals  to 
individuals  living  on  the  surface. 

As  is  well  known  Cambarm  harUmi  Fabricius  is  a  species  with  a 
very  extensive  range  and  therefore  is  subject  to  much  variation.  Its 
habits  throughout  the  range  are,  so  far  as  I  know,  pnu^tically  uniform 
unless  conditions  are  such  as  to  preclude  the  possibility  of  following 
the  customary  mode  of  living.  It  is  a  frequenter  of  cool  streams 
where  it  lives  under  the  flat  rocks  or  in  holes  which  it  excavates  among 
the  pebbles.  It  is  rarel}^  found  in  warm  streams  or  ponds,  and  when 
it  does  occur  in  Buch  situations  is  extremely'  apt  to  show  that  this 
unusual  habitat  has  had  effect  on  its  structural  character.  In  its  effort 
to  secure  its  favorite  conditions  of  water,  temperature,  etc.,  it  is  led 
to  ascend  the  streams,  and  although  this  ascent  is  doubtless  made  slowl}'^ 
and  the  attempts  at  ascent  are  often  stopped  or  seriously  checked  by 
extensive  rapids  or  heav^y  floods,  it  is  nevertheless  almost  a  certainty  • 
that  through  this  habit  the  animal  has  gone  to  the  ver}'  headwaters  of 
many  a  mountain  stream  and  in  favorable   seasons  haw  crossed  the 

^Shaler,  Mem.  Bost.  Soc.  Nat.  Hist.,  II,  1875,  pp.  :^>2,  36:i. 
*Mem.  Mils.  Comp.  Zool.,  X,  No.  4,  1885,  p.  41. 
«Proc.  U.  S.  Nat.  Mus.,  XX,  1898,  p.  647. 
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divide  and  reached  the  source  of  some  other  streams.  As  in  Virginia, 
'  West  Virginia,  Kentucky,  Tennessee,  and  Indiana  many  of  the  small 
streams  have  their  sources  in  cave  streams  it  is  easy  to  understand  that 
C  hartoni  is  of  common  occurrence  in  the  caverns  of  the  region.  I 
have  observed  and  collected  the  species  in  several  caves  in  Indiana  and 
Kentucky  in  company  with  C,  pdluddus  and  have  found  it  abundant 
in  several  caves  in  Virginia  and  West  Virginia  where  C\  pdlucuhis  is 
unknown.  In  one  of  the  latter  caves  I  collected  an  albinistic  specimen 
which  is  quite  indistinguishable  from  others  from  the  same  locality 
now  that  the  alcohol  has  bleached  them,  and  I  have  seen  similar  speci- 
mens in  localities  where  there  were  no  caves. 

A  review  of  the  characters  peculiar  to  C.  hartoni  tetiehroms^  for  by 
that  name  the  cave-dwelling  form  may  be  distinguished,  shows  that 
there  is  a  tendency  in  them  to  approach  the  characteristics  of  C\  pellu- 
ddm.  At  first  thought  it  seems  as  if  this  might  be  due  to  interbreed- 
ing, but  there  are  some  difficulties  in  the  way  of  such  an  explanation. 
In  the  first  place  the  species  exist  in  the  Mammoth  Cave  in  nearly 
equal  number,  and  the  females  of  both  have  been  collected  while  in  the 
egg-bearing  state.  The  ova  of  C.  harUmi  are  large,  those  of  C,  peUu- 
cidAm  are  small,  and  no  variation  in  the  size  of  the  eggs  such  as  would 
probably  result  from  crossing  has  been  observed.  The  females  of  C, 
hartoni^  and  the  males  as  well,  will  average  much  larger  than  C\  pellu- 
cidm  and  are  reported  by  the  guides  to  kill  and  eat  the  blind  species, 
a  habit  that,  to  say  the  least,  would  hardly  be  conducive  to  extensive 
crossing  of  the  two  species.  Camharus  hartoni  and  C,  jyeUvdihis  are 
perfectly  distinct  species  and  could,  without  much  straining  of  facts, 
be  regarded  as  generic^lly  distinct.  The  greatest  differences  are  found 
in  the  structure  of  the  sexual  organs,  and  in  a  group  which  exhibits 
such  marked  specific  variation  in  these  organs  it  seems  extremely 
probable  that  there  is  a  reason  for  such  differences,  and  that  between 
species  so  unlike  interbreeding  would  be  extremely  difficult  if  not 
impossible.  There  are  known  in  the  United  States  three  other  species 
of  blind  cave-inhabiting  crayfishes  and,  while  they  undoubtedly  have 
acquired  their  characters  independently,  they  all  resemble  C.  pelhicidus 
quite  closely.  Slenderness  of  body  and  appendages,  and  length  of 
antennae  are  as  characteristic  of  them  as  is  the  loss  of  eyes  and  color. 
They  are  conditions  brought  about  by  their  environment.  C,  jyellu- 
cidus  alone  is  characterized  by  excessive  spininess,  which  evidently  is 
either  a  condition  inherited  from  its  ancestors  or  one  which  has  been 
-developed  in  response  to  the  peculiar  conditions  obtaining  within  its 
habitat.  It  will  be  sjeen,  therefore,  that  CI  hartoni  tenebromm  resembles 
all  the  blind  species  in  the  reduction  in  size  of  the  eyes,  and  the  increase 
in  size  of  the  antennae,  and  the  form  of  the  body,  moreover  there  is 
indication  (as  shown  by  its  spininess)  of  its  having  responded  to  the 
peculiar  conditions  of  Mammoth  Cave  just  as  C,  pdlucidxm  has. 


Digitized  by 


Google 


NO.  1285.  FA  UXA  OF  MAMMOTH  CA  VE—HA  Y.  235 


These  conditions  point  to  the  conclusions:  First,  that  C.  harttmi  tene- 
h'ostis  is  a  permanent  resident  of  Mammoth  Cave;  second,  that  it  has 
lived  there  long  enough  to  have  diverged  markedly  from  its  relations 
on  the  surface;  third,  that  it  has  been  affected  not  only  by  the  general 
spelaean  conditions,  but  those  peculiar  special  conditions  of  Mammoth 
Cave;  fourth,  that  it  is  not  the  ancestral  type  from  which  (I  pellncl' 
du^  has  sprung;  fifth,  that  the  two  species  are  probably  to  a  great 
degree  inimical  to  each  other,  and,  sixth,  that  the  idea  that  the  two 
species  interbreed  is  an  erroneous  one. 

That  specimens  have  been  taken,  as  I  was  told  at  the  cave,  which 
were  quite  white  but  otherwise  like  C,  hartoiii  tmeh'os^iM^  1  do  not 
doubt,  but  I  regard  such  individuals  as  albinos. 

Regarding  the  relationship  of  C.  pellucidns  testi  Hay,  I  will  say 
that  so  far  as  is  known  this  subspecies  is  found  in  a  very  small  area 
in  Indiana  at  the  very  northern  limits  of  the  range  of  C.  pdlMcidais. 
C.  hartoni  occurs  in  the  same  cave,  but  it  does  not  resemble  the  blind 
species  in  any  way,  and  has  not  even  characters  by  which  we  can  mark 
it  as  a  permanent  resident.  Were  the  conditions  reversed  and  C. 
hartmii  tenebi'omis  found  anywhere  in  company  with  6.  pMucidus 
testi  there  might  be  son)e  grounds  for  regarding  them  both  as  possi- 
ble intermediates  between  C.  pellucidns  and  C.  hartmii^  but  under 
conditions  as  they  exist  such  a  view  is  untenable. 

The  surface  inhabiting  individuals  of  C.  hartoni  from  the  neigh- 
borhood of  Mammoth  Cave  are  plainly  the  stock  from  which  the  cave- 
inhabiting  individuals  have  descended.  In  proportions  of  the  body, 
outline,  etc.,  they  agree  with  the  cave  variety  and  differ  very  mark- 
edly from  the  varieties  of  C,  hartoni  found  in  Indiana  and  Tennessee. 

CAMBARUS  DIOGENES  Girard. 

In  a  collection  received  from  Mr.  Edward  Hawkins,  one  of  the 
guides  at  the  cave,  there  were  eight  specimens  of  this  species,  includ- 
ing females  and  males  of  both  forms.  They  agree  in  shape  of  rostrum 
and  form  of  chelipeds  with  specimens  from  Indiana,  the  former  having 
thickened  and  quite  strongly  converging  margins;  the  chela?  are  short 
and  broad  and  the  movable  finger  is  rather  deeply  excavated  at  the 
base. 

CAMBARUS  PROPINQUUS  Girard. 

A  few  small  specimens  which  appear  to  belong  to  this  species  were 
obtained  from  pools  and  shallow  channels  along  (ireen  River. 

CAMBARUS  RUSTICUS  Girard. 

A  large  number  of  small  individuals  of  this  species  were  collected 
in  Green  River  between  Mammoth  Cave  and  Ganters  Cave.  Almost 
all  the  males  were  in  the  second  form.  They  differ  from  the  typical 
C.  rmticus  slightly  in  the  greater  development  of  spines,  those  of  the 
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postorbital  ridges  and  sides  of  the  carapace,  as  well  as  the  lateral 
spines  of  the  rostrum,  being  strong  and  prominent,  the  bmnchiostegian 
spine  is  small  but  quite  evident,  and  the  tip  of  the  rostrum  is  not 
upturned.  In  one  male  (Form  I)  the  anterior  segment  of  the  telson  is 
trispinose  on  each  side.  The  excessive  spininess  is  doubtless  due  to 
the  immaturity  of  the  specimens. 

CAMBARUS  PUTNAMI  Faxon. 

This  species  was  found  in  abundance  in  the  shallow  side  channels  of 
Green  River  in  company  with  C»  rtistiem.  Only  second-form  males 
and  females  were  collected.  In  the  series  quite  a  variation  in  the  form 
of  the  rostrum  is  observable;  the  margins  in  some  cases  being  rather 
strongly  convergent,  in  others  nearly  parallel.  In  almost  every  case 
the  chelfe  of  the  male  have  the  fingers  slightly  gaping  at  the  base. 
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THE  OCELOT  CATS. 


By  Edgar  A.  Mearns, 

\fajor  and  ^Surgeonj  United  ^States  Anny. 


My  thanks  are  due  to  the  authorities  of  the  United  States  National 
Museum  for  collecting  and  placing  at  my  disposal  as  many  specimens 
of  Ocelots  as  were  obtainable.  In  addition,  through  the  United  States 
National  Museum  and  the  kind  oflSees  of  Mr.  Witmer  Stone  and  the 
authorities  of  the  Philadelphia  Academy  of  Natural  Sciences,  and 
through  Dr.  J.  A.  Allen,  I  have  had  the  Ocelots  telonging  to  the  col- 
lections of  the  Philadelphia  Academy  of  Natural  Sciences,  and  the 
American  Museum  of  Natural  History,  New  York;  and,  through  Dr. 
C.  Hart  Merriam,  the  specimens  of  I^di^  ll/nit!^  in  the  collection  of 
the  Biological  Survey  of  the  United  States  Department  of  Agriculture 
have  been  placed  in  my  hands.  From  this  material  it  has  been  possible 
to  differentiate  five  very  distinct  forms  of  the  Ocelot,  unconnected  by 
intermediate  individuals  in  the  materials  examined.  These  forms  may 
be  identified  by  means  of  the  following 

KEY   TO  THE   AMERICAN   OCELOTS. 

a.  Color  decidedly  grayish.     Black  markings  restricted.     Size  email  or  medium. 
6.  Total  length  less  than  1,100  mm.     Skull  less  than  115  mm.  in  basilar  length. 
Tail  plainly  ringed  with  black  above,  except  at  l)a8e;  subterminal  black  rings 
about  8.     Ground-color  uniformly  grayish.     Audital  bulla*  short  and  inflated. 
Inhabits  the  valley  of  the  Rio  Grande  of  Texas  and  Mexico. 

Felis  limitiji  Mearns. 

66.  Total  length  more  than  1,100  mm.     Skull  more  than  115  mm.  in  basilar  length. 

Tail  irregularly  spotted  with  black  above;  subterminal  black  rings  about  3. 

CJolor  grayish,  decidedly  tinged  with  tawny  on  head  and  neck.     Audital 

bullje  elongate.     Inhabits  Brazil  and   the  northeastern  portion  of  South 

America Felia  chihigouazoii  (? riffith. 

cui.  Color  decidedly  tawny.     Black  markings  extended.     Size  large. 

c.  Ground-color  above,  uniformly  tawny,  tinged  with  rufous.  Spots  of  upper 
portion  of  body  all  black,  not  inclosing  light  areas.  Postorbital  breadth  of 
skull  greater  than  the  length  of  the  nasal  bones. 

Felia  sqiiatorialWf  new  species. 
cc.  Ground-color   above,  tawny  anteriorly,  becoming  grayish  or  paler  poste- 
riorly.    Spots  of  dorsal  region  black,  inclosing,  or  partially  inclosing,  light 
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d.  Smaller;  basilar  length  of  skull  of  male  measuring  120  mm.,  female  105  mm. 
Ground-color  of  upper  parts,  tawny  anteriorly,  varying  from  wood  brown 
to  clay  color  posteriorly.     Black  markings  moderately  intense.     Inhabits 

southern  Mexico Felis  jmrdctlis  Linnaeus. 

(id.  Larger;  basilar  length  of  skull  of  male  measuring  130  mm.,  female  115  mm. 
Ground-color  russet  anteriorly,  varying  from  tawny-olive  to  cream-buff 
posteriorly.     Black  markings  very  intense.     Inhabits  Central  America. 

Felis  C08iariceii8i8y  new  species. 

It  is  probable  that  some  of  the  above  forms  intergmde,  and  it  is  cer- 
tain that  other  forms  remain  to  be  described.  The  diversity  and  close 
interrelationship  of  the  species  and  regional  forms  of  Ocelots,  together 
with  the  lack  of  adequate  material  in  the  hands  of  any  investigator, 
have  given  rise  to  the  multiplication  of  s^^nonyms  and  misapplication 
of  names  to  such  a  degree  that  the  group  is  now  in  a  state  of  nomen- 
clatorial  confusion.  The  earlier  descriptions  were  incomplete,  espe- 
cially with  regard  to  the  cranial  and  dental  characters,  and  were 
frequently  based  on  young  individuals,  sometimes  living  ones,  and 
specimens  from  unknown  localities,  or  of  which  the  sex  was  unknown. 
I  have  little  expectation  that  my  efforts  to  disentangle  the  intricately 
involved  synonymy  of  the  American  Ocelots  will  be  entirely  success- 
ful. At  a  later  day,  when  the  existing  forms  shall  have  been  charac- 
terized and  the  investigator  can  visit  the  museums  of  the  Old  World, 
carrying  with  him  the  necessary  materials  for.  comparison  with  such 
types  as  remain,  it  may  become  possible  to  establish  more  of  the  early 
names  than  I  have  been  able  to  do.  Those  which  have  received  atten- 
tion from  me  are  the  following: 

PardaliB  (Felis).     LiNNJcrs,  1766.     Syst.  Nat.,  12th  ed.,  I,  p.  62,  sp.  5  (based 
primarily  on  the  Caio-pardus  mericantis  of  Hernandez). 

This,  the  earliest  availal)le  name  for  an  Ocelot,  pertains  to  the  species 
of  east-central  Mexico. 

Mexicana  (P[anthera]).     Oken,   1816.     I^hrbuch  der  Naturgeschichte,  p.  1054. 

Under  the  genus  Fdin^  an  Ocelot  from  Mexico  is  described  which  is 
probably  a  synonym  of  Felis  pardaliH  Linnaeus.  The  name  is  pre- 
occupied by  Fells  nn^rlcana  Dcsmarest,  Nouv.  Diet.  d'Hist.  Nat.,  VI, 
1816,  p.  112,  applied  to  the  Yagiiarundi  Cat.^ 

Ocelot  (Felis).     Smith,   1827.     Griffith's  Animal  Kingdom,  II,  p.  475.     (South 
America  and  Mexico.) 

Maj.  Charles  Hamilton  Smith  described  and  figured  four  forms  of 
the  Ocelot:  Nos.  1,  2,  3,  and  4,  including  the  FvU-'i pardalUoi  Linnaeus, 
which  latter  Griffith  in  the  fifth  volume  of  the  same  work  identifies 
with  the  Ocelot  No.  4  of  Smith.  Griffith  (Vol.  V,  p.  167)  gives  the 
new  name  cJuhujouazoH  to  Smith's  Ocelot  No.  1,  thus  restricting  ocflot 


^  Felis  mexicana  Saussure,  1860,  p.  1,  is  the  Tiger-Cat  of  Mexico;  and  Pantliera  mex- 
icana Fitzinger,  Sitzungsber.,  Akad.  Wiss.  Wien,  LIX,  1869,  p.  1260,  is  the  Ocelot 
No.  1  of  Major  Smith. 
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to  Nos.  2  and  3,  of  which  No.  2  carae  from  South  America  and  No.  3 
from  Mexico).  In  1838  Swainson  named  the  Mexican  ''Ocelot  No.  3" 
Fell 8  canescens^  which  finally  restricted  the  name  oceht  to  Smith's 
"Ocelot  No.  2."  As  numerous  names  have  been  applied  to  the  four 
forms  which  Major  Smith  figured  as  Nos.  1,  2,  3,  and  4,  and  described, 
successively,  under  the  name  Felw  ocelot^  a  statement  of  the  earliest 
available  name  for  each  is  given,  as  follows: 


FdiB  ocelot  Smith 


Ocelot  No.  1. 
Ocelot  No.  2. 

Ocelot  No.  3. 
Ocelot  No.  4. 


From  South  America. 


From  Mexico . 


No.    1 .     Felis    chibigouazou 

Griffith,  1827. 
No.   2.    Felis   ocelot  Smith, 

1827. 

No.  3.  Felis  oanescens  Swain- 
son, 1838. 

No.  4.  Felis  pardalis  Lin- 
naeus, 1766. 


The  name  Fells  ocelot  is  thus  restricted  by  elimination  to  the  form 
"Ocelot  No.  2."  If  identical  with  the  Chibigouazou  of  Azara,  from 
Paraguay,  as  surmised  by  Major  Smith,  it  belongs  to  a  form  not  rep- 
resented in  the  collections  which  I  have  examined,  and  is  probably 
entitled  to  recognition,  as  Smith's  figure  of  his  Ocelot  No.  2  is  unlike 
the  Brazilian  specimens  seen  by  me. 

Catenata  (Felis).    Smith,  1827.    Griffith's  Animal  Kingdom,  II,  p.  478,  pi. 

The  author  (Smith)  had  seen  two  specimens.  This  Ocelot  was  sup- 
posed by  some  writers  to  have  come  from  Mexico,  although  Swainson 
gives  the  following:  ^ 

Major  Smith  was  the  first  naturalist  who  made  ns  acquainted  with  this  very  ele- 
gant ocelot,  which  had  probably  been  in  some  of  our  menageries  unknown  to  science, 
and  subsequently  found  its  way  into  Bullock's  Museum,  where  this  acute  observer 
detected  it.  He  also  met  with  another  specimen  in  the  Berlin  Museum,  and  made  it 
known  to  the  Prussian  professors.  ' 

I  am  unable  to  identify  this  animal.  It  may  have  been  the  young 
of  Felis  pardallii  Linnaeus,  although  the  describer  states  that  the  teeth 
showed  it  to  be  adult. 

Chibigoaazoa  (Felis).    Griffith,  1827.    Animal  Kingdom,  V,  167,  No.  431. 

This  i.s  the  ^' Felis  Ocelot  No.  1"  of  Maj.  Charles  Hamilton  Smith. 
It  is  the  earliest  available  name  for  the  Ocelot 'w^ich  I  have  redescribed 
from  Chapada,  Brazil,  with  which  Smith's  plate  figure  and  description 
closely  agree. 

BrasUieiiBiB  (Felis).    Fr.  Cuvier,  1828.     Nat.  Hist.  Mamm.,  July,  1828,  pi.  lviii. 

Described  from  a  caged  specimen  from  the  island  of  Cuba,  supposed 

to  have   been  brought  there  on  shipboard  from  Brazil.     Probably 

identical  with  Felis  chlhigouazou  Griffith.     Name  preoccupied  by  Felis 

hrasiliensis  Schinz,  Thierreich,  1821,  applied  to  the  Black  Jaguar. 


'  Animals  in  Menageries,  1838,  p.  125,  fig.  19. 
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Armillata  (Fells).     Fr.  Cuvier,  1882.     Hist.  Nat.  Mamm.,  II,  January,  1832,   pl- 

CXXXII. 

The  figure  resembles  the  Brazilian  Ocelot,  but  no  locality  is  gi\ren. 
The  specimen  was  living  in  the  menagerie  of  the  Jardin  des  Plantes. 

Canesceni  (FoIIb).     Swainson,  1888.    Aniuials  in  Menageries,  p.  118,  fig.  16. 

This  is  Ocelot  No.  3  of  Maj.  Charles  Hamilton  Smith,  who  observ^es: 
''A  young  female  of  this  is  now  in  Mr.  Bullock's  Mexican  collectioD. 
It  came  from  Mexico.  1  have  examined  live  or  six  specimens,  and 
believe  I  have  suflScient  grounds  for  considering  the  differeneei* 
between  this  and  the  preceding  [Ocelot  No.  2,  from  ''  South  America  "J 
not  to  arise  from  nonage."  Probably  composite.  If  from  Mexico, 
perhaps  J^eli^  pardalis  Linnaeus. 

Smlthii  (Fells).    Swainbon,  1888.     Animals  in  Menageries,  p.  120,  fig.  17. 

This  is  Ocelot  No.  2  of  Maj.  Charles  Hamilton  Smith.  In  appl3Mng' 
the  name  I^elis  cant'ifcens  to  Smith's  Ocelot  No.  3,  Swainson  had 
restri(!ted  Smith's  Fdin  ocelot  to  No.  2.  Felis  smlthii  therefore 
became  at  once  a  synonym  of  FelU  ocelot  Smith. 

Maracaya  (Felia).     Wagner,  1841.    Supplement  to  Schreber's  Saugthiere,  II, 
p.  492.     (South  America.) 

It  is  the  Felis  j>ardaHs  of  Wied,  Beitriige  zur  Naturgesch.  Bras.,  II, 
p.  361.  Brazil  and  Paraguay.  Perhaps  identical  with  Azara's  Chibi- 
gouazou. 

Pictus  (Leopardua).    J.  E.  Gray,  1842.    Ann.  Mag.  Nat.  Hist.,  X,  p.  260. 

A  very  strongly  colored  Ocelot  which  I  have  not  seen;  from  ^"Cen- 
tral America."  The  description,  given  more  in  detail  in  Gmy's  List 
of  Mammals  in  the  British  Museum,  1843,  p.  43,  and  especially  in  the 
Proceedings  of  the  Zoological  Society  of  London  for  the  year  1867, 
p.  271,  does  not  agree  with  the  Ocelot  which  I  have  named  Felis 
coHtaricensis, 

OriseuB  (Leopardus).     J.  K.  Gray,  1842.     Ann.  Mag.  Nat.  Hist.,  X,  1842,  p.  260 
(**  Hab.  Central  America.     Both  varieties  in  Brit.  Mus.*') 

Later,  Gray  stuted  that  it  cau)e  from  Guatemala.  I  am  unable  to 
identify  it  with  any  of  the  forms  which  1  have  examined. 

Fseadopardalis  (Felis).     Boitard,  1842.     Le  Jardine  des  Plan  tea  description  et 
nioeurs  des  Mammiferes,  etc.,  p.  187. 

Supposed  to  inhabit  Mexico  and  the  Bay  of  Campeche.  Apparently 
a  synonym  of  Felis  par dal is  Linnaeus. 

Molamira  (Felis).     Ball,  1844.     Proc.  Zool.  Soc,  p.  128. 

Undeterminable;  described  from  a  living  specimen  from  an  unknown 
locality. 

Albescens  (Fells',     Puchkran.  1855.     Voyage  Venus,  Zool.,  text  p.  137,  atlas  pi, 

VIII. 
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A  translation  contains  the  following: 

As  to  tlie  individual  which  we  have  described,  it  was  a  male,  from  the  State  of 
Arkansaw,  in  Louisiana,  which  had  been  given  to  our  menagerie  by  M.  Trudau. 
Nothing  proves  to  us  that  this  species  inhabits  Brazil,  and  as  the  application  of  the 
name  cited  above  [Felis  ffrasilierms  Fr.  Cuvier]  carries  with  it  an  error,  we  think  it 
Intimate,  until  we  have  further  information,  to  substitute  for  it  the  denomination 
Albescent  Cat  (Felis  albescens) ^  a  name  which  recalls  to  memory  the  whitish  tint  of 
the  pelage. 

It  thus  became  a  synonym  of  I^elis  hrasiliensis  Fr.  Cuvier,  1828. 

Minimiw  (FeUi  pardalis).     Wilson,  1860.     Proi\  Acad.  Nat.  Sci.  Phila.,  p.  82. 

Unidentifiable.  '*  It  was  obtained  in  Realejo,  Nicamgua,  in  the 
month  of  December,  1858.  At  that  time  it  was  too  young  to  eat  any- 
thing except  milk." 

Pardoides  (Felii).    J.  E.  Gkay,   1867.     Proc.  Zool.  Soc.  London,  p.  403;  Cat. 
Cam.  Mamm.,  1869,  p.  20,  sp.  5.     (Tropical  America.) 

Unidentifiable. 
Ladoyiciana  (Fanthera).     Fitzingbb,   1869.     Sitzungsber.    Akad.    Wiss.    Wien, 
LIX,  p.  258. 

An  unidentifiable  composite,  based  on  a  miscellaneous  compilation.* 

Jardinii  (Fanthera).     FrrziNGBR,  1869.     Sitzungsber.  Akad.  Wiss.  Wien,  LIX, 
p.  263. 

This  is  the  Fells  pardalis  of  Jardine,*  which  can  not  be  positively 
identified. 

HamUtonii  (Fanthera).     Fitzingkr,  1869.    Sitzungsber.  Akad.  Wies.  Wien,  LIX, 
p.  265. 

This  is  the  Ocelot  No.  2  of  Major  Smith,  in  Griflith's  Animal  King- 
dom, II,  1827,  p.  476,  from  South  America. 

OriffithU  (Fanthera).  Fitzinger,  1869.  Sitzungsber.  Akad.  Wiss.  Wien,  LIX, 
p.  266. 

This  is  Major  Smith's  Ocelot  No.  3,  from  Mexico.  Perhaps  iden- 
tical with  Fells  parda/ is  hinn^nH, 

Limitis  (Felis).    Mearns,  1901.     Proc.  Biol.  Soc.   Washington,  XI V',  Aug.  9, 
1901,  p.  146.     (Brownsville,  Cameron  County,  Texas.) 
See  below. 

The  species  which  1  am  able  to  recognize,  at  present,  are  described 
as  follows: 

FELIS  LIMITIS  Mcams. 

RIO  GRANDE  OCELOT. 

1855.  Felis  albescens  Pucheran,  Voyage  V^nus,  Zool.,  text  p.  137;  atlas,  pi. 
VIII  (  =  Felis  brasiliensis  Fr.  Cuvier).  (Perhaps  in  part,  as  to  menagerie 
specimen  from  M.  Trudau. ) 

1901.  Felis  limitis  Mearns,  Proc.  Biol.  Soc.  Washington,  XIV,  p.  146,  Aug.  9, 
1901. 


'  See  Proc.  Biol.  Soc.  Washington,  XIV,  Aug.  9,  1901,  p.  145. 
*  Mammal.,  II,  pp.  206,  211,  268,  pi.  xvi. 
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Type  htcality, — Brownsville,  Cameron  County,  Texas. 

Geographic  di'strlhution. — Rio  Grande  Valley  of  Mexico  and  the 
United  States;  formerly  ranging  north  to  "  Arkansaw"  and  ^^Louisi- 
ana" of  the  old  geographies,  but  probably  not  north  of  Texas  and 
New  Mexico  at  the  present  time. 

General  characters. — Smaller  and  grayer  than  Felis  pardalis  Lin- 
naeus, with  markings  less  intense,  and  without  strong  contrast  of  color- 
ation between  the  ground-color  inside  and  outside  of  the  black  rings. 
Skull  relatively  broad;  dentition  weaker;  interpterygoid  fossa  wider  and 
more  quadrate;  audital  bulla?  wider  and  more  inflated;  postorbital 
process  more  flattened  and  less  depressed. 

Color. — Upper  parts  exquisitely  lined  and  spotted  with  black  on  a 
drab-gra}'  ground.  The  ground-color  varies  from  whitish  drab-gray 
on  the  uninclosed  areas  to  pale  broccoli  brown  on  those  that  are 
inclosed  or  margined  with  black.  The  pattern  is  never  exactly  the 
same  on  any  two  specimens,  although  the  general  effect  is  similar. 
There  is  a  distinct  vertebral  area  marked  with  black,  usually  appear- 
ing as  a  more  or  less  broken  or  irregular  line  of  black  on  the  posterior 
three-fifths,  breaking  up  into  parallel  or  divergent  lines  or  spots  ante- 
riorly; it  is  usually  apparent  from  the  occiput  to  the  root  of  the  tail, 
though  always  an  interrupted  line.  In  places,  especially  on  the  rump, 
it  often  becomes  a  single  or  double  row  of  black  spots,  while  anteri- 
orly it  ma}'^  change  to  parallel  lines  or  elongated  inclosures.  On  each 
side  of  the  vertebral  line  is  a  parallel  series  of  inclosed  or  (occasion- 
ally) solid  black  elongate  areas,  sometimes  containing  black  spots. 
Succeeding  these,  laterally,  are  series  of  elongate,  partially  or  com- 
pletely inclosed  spots  or  irregular  bands  of  drab-gray  having  a  trend 
downward  and  backward,  and  separated  from  one  another  by  grayish 
white  areas,  an  especially  broad  transverse  one  usually  appearing 
behind  the  shoulder.  Upper  side  of  neck  with  longitudinal  black 
stripes  inclosing  drab-gray  areas  anteriorly  and  usually  open  posteri- 
orly. Upper  side  of  head  with  a  broad  black,  usuall}^  interrupted 
line  arising  about  10  nmi.  above  the  middle  of  the  orbital  ring  and 
extending  backward  on  either  side  to  opposite  the  middle  of  the  ear; 
between  these  lateral  bands  are  several  interrupted  lines  of  spots, 
larger  behind  and  breaking  up  into  small  spots  anteriorly.  Eyelids 
blackish,  bordered  above  and  below  by  whitish  bands,  succeeded  by 
drab-gray.  Side  of  head  with  two  conspicuous  black  longitudinal 
stripes,  the  upper  one  beginning  as  a  black  spot  behind  nostril,  another 
in  front  of  inner  canthus  and  involving  upper  and  lower  eyelids, 
extending  thence  to  a  point  about  30  mm.  below  and  behind  the  poste- 
rior root  of  the  ear;  lower  stripe,  beginning  behind  whiskers  and 
below  middle  of  orbit,  extends  backward  to  behind  ear,  then  trans- 
versely across  under  side  of  head,  almost  joining  the  corresponding 
stripe  of  the  opposite  side.     The  space  between  these  black  lines  is 
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white  except  anteriorly;  that  between  the  upper  one  and  the  lateral 
crown  stripe  forms  a  large  drab-gray  triangle  between  the  eye  and 
ear,  in  which  there  are  but  few  small  black  spots.  Muzzle,  above  plain 
drab-gray,  lined  on  sides  with  spots  of  black  edged  with  drab,  and 
plain  grayish  white  posteriorly.  Whiskers  mostly  white,  some 
becoming  brownish  black  at  base.  Ear  with  concavity  well  coated 
with  whitish  buff  hairs;  convexity  black  anteriorly,  grayish  white 
posteriorly,  the  latter  encroaching  on  the  middle  of  the  black  area, 
forming  a  rounded  spot,  which,  in  one  individual,  is  narrowly  encir- 
cled by  black  posteriorly,  cutting  it  off  from  the  whitish  posterior  third 
of  the  ear.  Outer  surface  of  limbs  transversely  spotted  with  black, 
the  spots  decreasing  in  size  from  within  outward,  becoming  obsolete 
on  the  toes.  Under  parts  white,  very  slightly  tinged  with  ochraceous, 
the  pelage  drab-gray  at  base;  chin  and  throat,  middle  of  neck,  and 
belly  between  thighs  unspotted.  Under  side  of  neck  with  two  trans- 
verse bands  of  black  slightly  mixed  with  fulvous,  interrupted  at 
median  line.  Hinder  part  of  neck  finely  spotted  with  black;  chest 
and  belly  coarsely  spotted,  the  black  spots  rounded  on  chest  and  trans- 
versely elongated  on  abdomen.  Inner  surface  of  limbs  whitish,  trans- 
versely spotted  with  black.  Under  side  of  feet  hair  brown,  sometimes 
mixed  with  hoary.  Tail,  whitish  gray,  speckled  with  black  below; 
upper  surface  irregularly  barred  with  light  and  dark  bands,  the 
former  grayish  white,  the  latter  drab  gray,  edged  with  black,  and 
somewhat  grizzled;  light  rings,  averaging  about  ten. 

Sktdl  and  teeth. — Compared  with  Felis pardalis  Linnaeus  the  skull 
is  smaller,  relatively  short  and  broad,  the  interpterygoid  fossa  averag- 
ing considerably  wider  and  more  quadrate.  The  audital  bull«  are 
relatively  short,  and  more  inflated  than  in  any  other  form;  and  the 
postorbital  processes  are  more  flattened  and  less  depressed.  The  den- 
tition is  relatively  weak. 

MeamirementH. — Adult  male:  Length,  1,080  mm.;  tail  vertebra?,  330; 
length  of  hind  foot,  160;  ear  above  crown,  50.  Adult  female:  Length, 
950;  tail  vertebrae,  300;  hind  foot,  145;  ear  above  crown,  50.  Skulls: 
Greatest  diameters  of  largest  male,  140  by  93  (basilar  length  of  Hen- 
sel,  114);  largest  female,  126  b}'^  87.  (See  table  of  cranial  measure- 
ments, p.  249.) 

Remarks, — It  is  uncertain  whether  the  Ocelot  referred  to  by  Dr. 
Richard  Harlan  and  other  early  writers  as  occurring  in  Arkansas  and 
Louisiana  was  precisely  the  same  as  the  present  form.  Harlan* 
observes  as  follows:  '^  Inhabits  Mexico,  and  the  south-western  parts  of 
the  United  States,  particularly  Louisiana;  also  observed  by  Mr.  Nuttall 
in  the  Arkansa  territory;  vid.  Travels  into  the  Arkansa  territory,  page 
118.     Not  known  to  exist  east  of  the  Mississippi."    Pucheran's  colored 

'Description  of  the  Mammiferous  Animals  Inhabiting  North  America,  1825, 
p.  98. 
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plate  of  '""a  male  from  the  State  of  Arkansaw,  in  Louisiana,  which 
had  been  given  to  our  menagerie  [in  Paris]  by  M.  Trudau,''  shows 
the  ground  cla}^  color  above,  which  agrees  with  J^eli^  pardalhf  but  not 
with  y,  limitis, 

FELIS  PARDALIS  Linnaeus. 

MEXICAN  OCELOT. 

1766.  Fdis  pardalis  Linn^us,  8y8t.  Nat.,  12th  ed.,  I,  p.  62,  sp.  5. 

1816.  Felis  mexicana  Okkn,  Ixihrbuch  der  Naturgeschichte,  p.  1054. 

1827.  IFelis  catetuUa  Smith,  Griffith's  Animal  Kingdom,  II,  p.  478,  pi. 

1838.  'tFelis  cane^cem  Swainhon,  Animals  in  Menageries,  p.  120,  fig.  17. 

1842.  IFelis  psetidopardtdis  Boitard,  JjO  Jardine  des  Plantes  description  et  moeurs 

des  Mammif^res,  etc.,  p.  187. 
1869.  ^Panlhera  jardinii  Fitzinger,  Sitzungsber.  Akad.  Wiss.  Wien,  LIX,  p.  263. 
1869.  ?Panthera  griffithii  Fitzinger,  Sitzung8l)er.  Akad.  Wiss.  Wien,  LIX,  p.  266. 

Ti/pe  locality, — Mexico. 

Gmgraphlc  dh<trihxdkm, — Southern  and  eastern  Mexico.  (It  is 
uncertain  whether  this  fonn  occurs  in  northwestern  Mexico.) 

General  characters, — Decidedly  larger  than  Fells  limit !s.  Ears 
large.  Black  markings  extended.  The  ground-colop  within  the  black 
circles  contrasts  strongly  with  that  outside  of  them;  and  the  chains 
of  black-bordered  inclosures  are  broken  up  into  patches,  which  com- 
monly contain  black  spots.  The  skull  is  relatively  narrow;  dentition 
heavy. 

Color.— Theva  are  three  principal  colors — black  markings,  ground- 
color outside  the  black  circles,  and  color  within  the  circles.  The 
general  ground  is  pale  grayish  buff;  within  the  black  rings,  dark  clay 
color.  The  pattern  of  the  black  markings  is  similar  to  Fdls  limltk^ 
differing  in  having  the  chains  of  black-edged  inclosures  broken  up 
into  shorter  patches,  and  the  longitudinal  black  neck-stripes  more  fre- 
quently double,  inclosing  clay-colored  stripes.  On  the  fore  limbs  the 
black  markings  are  disposed  in  irregular  rosettes  or  rounded  spots, 
while  in  F.  Umltis  they  tend  to  form  transverse  bands.  The  tail-rings 
contain  irregular  areas  of  russet.  The  gray  ear  spot  is  small,  and 
barely  reaches  the  edge  of  the  ear;  and  there  is  no  distinctly  grayish 
area  bordering  the  posterior  margin  of  the  ear,  as  there  is  in  limltis. 
The  coloration  as  a  whole  is  more  intense. 

Skull  and  tei^th, — See  measurements. 

Meamire/nsntH, — I  have  no  reliable  external  measurements  of  fresh 
specimens.  Skulls — Largest  male:  Basilar  length  (Hensel),  122;  zygo- 
matic breadth,  91.  Largest  female:  Basilar  length,  102;  zygomatic 
breadth,  87.     (See  table  of  cranial  measurements,  p.  249.) 

Remarlcs, — Skins,  unaccompanied  by  skulls,  in  the  collection  of  the 
American  Museum  of  Natural  History  \i\  New  York — one  from  Ari- 
zona, one  from  Sonora,  and  two  from  the  State  of  Colima,  Mexico  (the 
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latter  collected  by  Dr.  Buller) — are  of  a  peculiar  pattern  and  grayish 
coloration,  quite  different  from  either  llmitlx  or  j>ard<di\s;  but,  in  the 
absence  of  skulls,  the  form  can  not  be  differentiated. 

FELIS  COSTARICENSIS,  new  species. 
COSTA  RICAN  OCELOT. 

Ty/^/.— Skull  No.  14180,  U.S.N.M.  Adult  male  from  Talamanca, 
Costa  Rica;  collected  by  William  M.  Gabb.  (The  skin,  No.  12180, 
U.S.N.M.,  seems  to  have  been  destroyed.) 

General  chaT(icteTf<. — Size  very  large.  Ground-color  decidedly  tawny. 
Black  markings  extended  and  very  intense.  Ear  smaller  than  in  Feli^ 
limitls.     Skull  narrow,  osseous,  with  a  he^iv}^  dental  armature. 

Color. — Pattern  similar  to  that  of  FeJU  pardaJin  and  F,  Umitis, 
Coloration  like  that  of  F.  pardalh^  but  with  black  markings  increased 
in  area  and  intensity.  Neck  with  median  pair  of  black  stripes  con- 
solidated, so  there  are  but  five  longitudinal  stripes  on  upper  side  of 
neck.  Ears  black,  with  the  gray  pat(;h  extending  to  margin  and  meas- 
uring 8  by  25  mm.  Upper  parts  with  ground-color  russet,  becoming 
tawny -olive  on  the  inclosed  areas  of  the  spots,  and  cream-buff  between 
the  chains  of  spots  on  the  sides.  A  heavy  black  stripe,  250  mm.  in 
length,  occupies  the  median  dorsal  area,  the  row  of  spots  on  either  side 
being  solidly  black,  elliptical,  measuring  about  15  by  20  mnl.  The 
lateral-dorsal  spot?;  all  heavily  inclose  areas  of  tawny-olive,  except 
anteriorly,  where  they  are  sometimes  open  ( c: -shaped),  the  spots 
being  20  to  40  mm.  in  length  and  half  as  wide,  varying  in  size  and 
shape  within  the  usual  limits.  Tail  with  more  black  than  light;  about 
eleven  crossbars  of  black,  encircling  the  tail  more  narrowly  below 
than  above.  A  broad  collar  of  black  crosses  the  under  side  of  the 
head  behind  the  throat,  and  the  pectoral  collar  is  likewise  continuous. 
The  under  parts  are  cream-buff,  with  the  usual  })lack  spotting,  the 
largest  blotches  on  the  chest  measuring  25  mm.  in  greatest  diameter. 
The  russet  ground-color  of  the  upper  parts  becomes  less  intense  poster- 
iorly, but  much  less  markedly  so  than  in  the  Brazilian  Ocelot,  which 
also  differs  in  having  most  of  thq  lateral  spots  c-  or  <-shaped,  open 
anteriorly. 

Skull  and  teeth. — Skull  narrow,  but  heavily  ossified,  with  prominent 
crests  and  terete,  elongate,  depressed  postorbital  processes.  The 
braincase  is  narrow;  dentition  heavy. 

Meximirements  (adult  female.  No.  l^f  [1?,  U.S.N.M.,  from  Talamanca, 
Costa  Rica,  collected  by  William  M.  Gabb;  now  No.  2853  in  the  collec- 
tion of  the  Philadelphia  Academy  of  Natural  Sciences,  on  which  the 
above  description  of  the  color  is  based). — Length  (of  skin),  1,050  mm.; 
tail,  280;  hind  foot,  162.  Skull  (largest  male):  Basilar  length  (Hensel), 
134;  zygomatic  breadth,  108.  Largest  female:  Basilar  length,  112; 
zygomatic  breadth,  92. 


Digitized  by 


Google 


246  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM, 


lieniarhi, — This  is  the  largest  North  American  Ocelot.  Quite  singu- 
larly, the  smallest  of  the  Jaguars  (Felis  centralla)  occurs  in  the  same 
region.  Alston  observes:*  *''In  Costa  Rica,  where  it  is  called  Mani- 
gorda  (literally,  fat  paws)^  Dr.  v.  Frantzius  says  that,  in  spite  of  its 
smaller  size,  it  is  as  much  dreaded  as  the  Jaguar.'' 

FELIS  CHIBIGOUAZOU  Griffith. 
BRAZILIAN  OCELOT. 

1827.   Felin  ocelot  Smitit,  Griffith's  Animal  Kinj^dom,  II,  p.  475.     (Part;  as  to 
Ocelot  No.  1.) 

1827.  Felis  chihigowizou  Griffith,  Animal  Kingdom,  V,  p.  167,  No.  431. 

1828.  Fdis  brasiUenmx  Fr.  Cuvier,  Hist.  Nat.  Mamm.,  July,  1828,  pi.  lvih  (not 
Felis  hrasUiensis  Schinz,  1821). 

1832.  Felis  armiUoMis  Fr.  Cuvier,  Hist.  Nat.  Mamm.,  II,  January,  1832,  pi.  cxxxii. 

Type  locality. — South  America. 

Geographic  di^trihitton. — Brazil  and  northeastern  South  America. 

General  characters. — Size  medium.  Colomtion  pale;  ground-color 
fulvous  anteriorly,  grayish  posteriorly.  The  skull  most  resembles 
that  of  Felh  pardaliH  Linnseus. 

Color. — Pattern  as  in  the  preceding  species,  but  with  the  black 
markings  everywhere  restricted.  Ground-color  tawn}^  anteriorly,  fad- 
ing to  grayish  posteriorly,  or  light  clay  color  in  the  black-bordered 
spots,  which  are  usually  open  anteriorly.  The  ground-color  within 
the  black-bordered  chains  of  spots  is  decidedly  darker  than  that  between 
them;  and  a  similar  contrast  is  afforded  by  the  colomtion  of  the  ante- 
rior and  posterior  portions  of  the  upper  parts  of  the  animal.  The 
tail  is  very  irregularly  spotted  with  black  above,  with  only  about 
three  distinct  subterminal  rings. 

Skull  and  teeth. — The  skull  and  braincase  are  narrow,  the  teeth  large, 
and  the  audital  bullae  elongate.     (See  table  of  cmnial  measurements.) 

Meai^uremeiitH. — Adult  male  (skin):  Length,  1,150  mm.;  tail  verte- 
bra?, 340;  length  of  hind  foot,  160;  ear  above  crown,  50.  Skull 
(adult  male):  Basilar  length,  125;  zygomatic  breadth,  100.  Largest 
female:  Basilar  length,  105;  zygomatic  breadth,  93. 

Remarks. — In  the  South  American  Ocelots  the  gray  patch  on  the 
back  of  the  ear  is  usually  surrounded  by  black,  narrowly  at  edge  of 
ear;  but  in  North  American  Ocelots  the  gv^y  spot  usually  extends  to 
the  margin  of  the  ear,  in  F.  Uniitw  often  cutting  off  the  iX)sterior 
horn  of  the  black  crescent. 

FELIS  ^QUATORIALIS,  new  species. 

ECUADOR  OCELOT;  TIGRILLO. 

Type.—^o.  113267,  U.S.N.M.  Adult  female,  collected  at  Paramba, 
northern  Ecuador  (altitude  3,500  feet),  November  2, 1899,  by  G.  Flem- 
ming.     (Original  number,  22.) 

*Biologia  Centrali- Americana,  Mammalia,  1879-1882,  p.  60. 
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General  characterH,—  irAzid  ver}^  large.  Ground-color  tawny-rufous. 
Spots  of  upi)er  parts  all  black,  not  inclosing  lighter  areas.  Postorbital 
breadth  of  skull  greater  than  length  of  nasals. 

Coh/r. — The  type  (November)  is  heavily  marked  with  black  on  a 
ground  of  tawny  above  and  smoke  gray  below.  UppiH*  parts  tawny, 
tinged  with  rufous,  of  almost  uniform  intensity.  Black  pattern  similar 
to  that  of  Felis  pardalis  Linnceus,  except  for  \tB  greater  intensity. 
The  black  markings  only  inclose  light  areas  upon  the  sides,  where  the 
inclosed  areas  are  much  smaller  and  very  much  less  elongated,  bearing, 
in  fact,  a  close  resemblance  to  the  pattern  of  FdU  on^a.  Upper  side 
of  neck  with  six  longitudinal  stripes,  beginning  between  the  ears  and 
ending  in  front  of  the  shoulders.  The  stripes  forming  the  middle  pair 
are  nearly  parallel,  about  4  mm.  wide  and  5  to  10  mm.  apart;  those  of 
the  next  pair  begin  20  mm.  apart  and  (in  the  skin)  end  55  mm.  apart, 
having  a  width  of  5  mm.  anteriorly  and  about  15  posteriorly.  The 
outer  stripes  begin  10  mm.  internal  to  the  ear,  pass  downward  and  out- 
ward to  the  median  outer  side  of  the  neck,  having  a  pretty  uniform 
width  of  about  5  mm. ,  except  where  narrowly  bifurcating  posteriorly. 
Four  irregular  rows  of  solid,  glossy-black  spots  extend  from  the 
shoulders  to  the  hips;  these  are  mostly  elongate,  from  5  to  15  mm.  in 
width  and  10  to  60  mm.  in  length.  The  oblique  area  of  light  bordered 
with  black  between  hips  and  shoulders,  and  the  transverse  black  stripes 
at  the  shoulders  (characteristic  of  Fells  pai^dalis)  are  not  plainly  indi- 
cated, but,  instead,  are  broken  up  into  spots  which  even  form  rosettes. 
On  the  outer  faces  of  the  fore  and  hind  limbs  the  tawny  color  becomes 
slightly  paler,  and  grayish  on  the  feet.  On  the  fore  limbs  the  black 
spots  are  rounded,  and  decrease  from  above  downward,  ranging  from 
3  to  18  nmi.  in  diameter;  the  same  being  the  case  on  the  hind  limbs, 
where  the  spots  vary  from  3  to  25  mm.  in  diameter.  The  tail  i3  red- 
dish tawny  above,  irregularly  spotted  with  black  on  basal  three-fifths, 
with  five  transverse  subterminal  black  bands  on  last  two-fifths,  the 
last  three  forming  continuous  rings  around  the  tail.  The  widest  tail- 
ring  is  40  mm.  in  width.  Inner  surface  of  ear  light  tawn> ;  outer 
surface  black,  inclosing  a  rectangular  gray  spot  measuring  13  by 
18  mm.  Top  of  head  with  two  parallel,  black,  longitudinal  stripes, 
about  5  mm.  in  width  and  40  mm.  apart,  extending  from  above  the 
inner  canthus  of  the  eye  to  opposite  the  front  of  the  ears.  Space 
between  the  stripes,  and  between  the  ears,  spotted  with  black;  in  all 
about  forty  spots,  varying  from  3  to  10  mm.  in  greatest  diameter. 
Side  of  head  with  two  heavy  black  stripes,  each  about  7  mm.  in  width, 
the  upper  beginning  at  the  outer  canthus  of  the  eye,  the  inner  midwa}^ 
between  the  last  point  and  the  margin  of  the  upper  lip,  these  two  end- 
ing separately  at  side  of  neck  below  and  behind  ear.  The  large  trian- 
gular space  between  the  black  crown-stripe  and  the  upper  lateral  stripe 
is  unspotted.     On  either  side  of  underpart  of  the  neck  is  a  black  spot, 
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shaped  like  a  riding  boot  with  the  heel  pointed  toward  the  end  of  the 
lower  jaw,  the  toes  separated  by  a  space  of  30  mm.  in  the  median  line. 
Chin  and  throat  butfy-white.  Side  of  neck  with  a  longitudinal  black 
stripe  70  mm.  in  length  and  10  mm.  in  width.  Under  surfaces  and 
inner  sides  of  limbs  smoke  gray.  There  is  a  very  faint  buffy-gray 
pectoral  collar,  interruptedly  bordered  with  black  anteriorly.  Under- 
parts  spotted  with  black,  sparingly  on  neck,  axilte,  and  hollows  of 
thighs;  most  thickl}^  and  heavily  blotched  with  black  oit  chest,  where 
the  spots  vary  in  size  from  small  dots  .to  blotches  40  mm.  in  diameter. 
Underside  of  tail  grayish  buff,  irregularly  cross-banded  with  black; 
tipped  slightly  with  gray.  Eye-ring  and  crescentric  area  at  either  side 
of  nose,  black.  Whiskers  mixed  black  and  white.  Five  transverse 
lines  of  black  spots  border  the  lip  on  each  side  of  the  nasal  pad. 
Muzzle  above,  plain  tawny. 

Shdl  and  teeth. — This  species  and  J^elis  Ihnitis  have  the  braincase 
unusually  broad.  Limitis  is  at  once  distinguished  by  small  size  (less 
than  115  mm.  in  basilar  length).  The  measurements  of  the  type  and 
only  specimen  are  given  in  the  appended  table  of  cranial  measurements. 

Measurements  of  type  (adult  female). — Head  and  body,  725  mm.; 
tail,  366;  hind  foot,  150;  ear  from  crown,  55.^  Skull:  basilar  length, 
113;  zygomatic  breadth,  95. 

Remarks. — The  coat  is  fuller  and  softer  than  that  of  Felis  pardalis 
or  F.  Vtmitis;  and  it  also  differs  from  them  in  lacking  a  complete 
black  pectoral  collar  and  transverse  black  band  back  of  the  throat. 

Note. — In  conclusion  I  must  express  my  obligation  to  Mr.  Outram 
Bangs,  curator  of  mammals  at  the  ]\iuseum  of  Comparative  Zoology 
at  Cambridge,  Mass.,  for  the  generous  offer  of  the  Ocelots  at  his  dis- 
posal, including  a  number  collected  at  his  personal  expense  in  Central 
and  South  America.  Unfortunately  this  highly  important  material 
was  liot  available  until  the  assembled  specimens  had  been  returned  to 
the  several  museums,  and  I  was  preparing  for  a  new  military  station 
in  the  West. 


*  The  preceding  measurements  were  taken  fresh  by  the  collector. 
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A  REVIEW  OF  THE  TRIGGER-FISHES,  FILE-FISHES,  AND 
TRUNK-FISHES  OF  JAPAN. 


By  David  Starr  Jordan  and  Henry  W.  Fowler, 

OJ  the  Leland  Stanford  Junior  University. 


In  the  present  paper  is  given  an  account  of  the  Plectognathous 
fishes,  found  in  Japan,  belonging  to  the  suborders  of  Sclerodermi  and 
Ostracodermi.  The  paper  is  based  on  the  collections  made  by  Jordan 
and  Snj'^der  in  1900,  and  on  the  material  contained  in  the  United  States 
National  Museum,  and  collections  made  by  the  United  States  Fish  Com- 
mission steamer  Aliatrosi^. 

SCLERODERMI. 

Sclerodermi  may  be  defined  as  Plectognathous  fishes  with  a  spinous 
dorsal  composed  of  one  or  more  spines  inserted  just  behind  the  cranium; 
body  of  the  normal  fish-like  shape;  scafes  rough,  or  spinigerous,  of 
regular  form;  jaws  with  distinct  teeth,  conical  or  incisor-like. 

((TKXtjpos^  hard;  dip/Aa^  skin.) 

ANALYSIS  OF  FAMILIES. 

o.  Ventral  fins  represented  each  by  a  large  spine,  normally  articulating  with  the 
pelvic  bones;  scales  rounde<l,  more  or  less  spinigerous;  dorsal  fin  of  3  to  6 

spines;  vertebne  about  19 TRiACANTHiDiE,  I. 

aa.  Ventral  fins  ol)eolete,  or  the  pair  represented  by  a  single  spine  at  the  end  of  the 

long  pelvic  bone;  scales  rough,  rhombic,  or  spiniform. 

b.  Vertebrae  in  small  number,  17  to  21;  no  barbel  at  chin;  gill  opening  not  before 

the  eyes. 

c.  First  dorsal  composed  of  3,  rarely  2,  spines;  the  first  spine  very  large,  the 

second  locking  it  in  erection;  scales  comparatively  large,  bony,  rough, 

forming  a  coat  of  mail;  vertebrae,  17 BALisriDiE,  II. 

cc.  First  dorsal  of  a  single  spine,  with  a  rudiment  at  its  base;  scales  minute,  not 
bony,  the  edges  spinescent,  so  that  the  surface  of  the  body  is  rough  velvety; 
vertebrae,  18  to  21 Monacanthid^,  III. 

Family  I.  TRIACANTHID.E. 

Body  compressed,  covered  with  small  or  minute  rounded  scales  more 
or  less  spinigerous.  Mouth  small;  teeth  in  1  or  2  series  in  each  jaw, 
conical  or  incisor-like.     First  dorsal  tin  of  3  to  6  strong  spines,  the 
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first  one  largest;  soft  dorsal  rather  long  and  low,  similar  to  anal;  ven- 
tral fins  each  a  strong  spine  attached  to  the  pelvic  bone;  vertebra?  (in 
Trlxicantlms)  9+10=19.  Three  genera  and  about  5  species;  tropical 
shore  fishes,  chiefly  East  Indian,  one  of  them  American. 

a.  Triacanthodinx:  Teeth  small,  close-set,  conical,  not  incisor-like;  caudal  peduncle 
short;  dorsal  spines  strong,  not  very  unequal. 
b.  Teeth  in  two  rows  in  each  jaw,  the  upper  jaw  with  about  14  teeth  in  the  outer 

row,  the  lower  with  22;  inner  series  with  about  2  teeth TriacanthodeSy  1. 

aa.  TViacnnthinsp:  Teeth  incisor-like,  in  two  series  in  each  jaw,  those  of  the  outer 
row  prolonged,  about  10  in  number,  the  inner  series  with  2  or  4;  caudal 
peduncle  produced,  slender;  first  dorsal  with  3  or  4  small  spines  behind  a  very 
large  one TriacanihuSf  2. 

1.  TRIACANTHODES  Sleeker. 

Trincanthodes  Bleeker,  Act.  Soc.  Sci.  Indo.  Nederl.,  Ill,  1857,  Japan,  IV,  p.  37 
{anomaltis.) 

Body  short,  compressed,  with  short  tail,  covered  with  small  spiny ^ 
scales;  teeth  small,  conical,  close  set,  in  two  series,  about  14  to  22,  two 
small  teeth  in  the  inner  series.  Lateral  line  inconspicuous.  Dorsal 
spines  about  5,  strong,  not  very  unequal,  rough  on  their  basal  halves. 
Ventrals  each  a  strong  spine  attached  to  the  pelvic  bone,  besides  two 
slender  soft  rays.     Soft  dorsal  of  about  15  rays;  anal  of  about  12. 

{triacanthm:  eld 05^  resemblance.) 

I.  TRIACANTHODES  ANOMALUS  (Schlegel). 
BENI  KAWAMUKI  (RED  FILE  FISH). 

TriacaiUhus  anomahis  Schlegel,  Fauna  Japonica  Poiss. ,  1846,  p.  295,  pi.  cxxix, 
fig.  3;  Nagasaki. — Nystrom,  Svensk.  Vet.  Ak.,  1887,  p.  47;  Nagasaki. 

TViacajUhodes  anomalus  Blbeker,  Act.  Soc.  Sci.  Indo.  Nederl.,  Ill,  1857,  Jap>an, 
IV,  p.  37;  Nagasaki.— CitJNTHER,  Cat.  Fish.,  VIII,  1870,  p.  208;  Japan. 

Depth  2i;  head  little  over  3  (4  in  total);  D.  IV  to  VI,  U  to  16; 
A.  12  to  13;  V.  I,  2.  Snout  2^  in  head.  Jaws  with  a  single  series  of 
from  18  to  20  small  teeth,  pointed,  somewhat  conical  and  curved. 
Body  compressed  and  roughened.  Pectorals  rounded,  IJ  in  head. 
First  dorsal  spine  almost  as  long  as  the  head.  Dorsal  and  ventral 
spines  strong,  rough  on  their  basal  halves.  Ventral  spines  roughened 
and  as  long  as  the  first  dorsal  spine.  Anal  beginning  a  little  behind 
anus  and  its  height  equal  to  a  fifth  of  the  depth  of  the  body.  Second 
dorsal  larger  than  anal  and  its  height  3  in  the  depth  of  the  body. 
Caudal  rounded  and  equal  to  the  snout  with  e3e.  Color  reddish, 
brighter  above  and  whitish  below.  Length  3  to  4^  inches.  (Schlegel, 
Bleeker,  Giinther.) 

This  little  fish,  which  reaches  a  length  of  4  or  5  inches,  is  recorded 
by  Schlegel  as  taken  only  in  May  alx)ut  the  rocks  at  the  mouth  of  the 
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bay  of  Nagasaki.     It  is  much  valued  as  a  food  fish  and  is  eaten  raw 
with  a  sauce  of  sake  or  rice  brandy.     No  specinaens  were  taken  by 
Jordan  and  Snyder. 
{cmomalus^  anomalous.) 

2.  TRIACANTHUS  Cuvier. 

Triacanthus  Cuvier,  R^ne  Animal,  Ist  ed.,  1817,  p.  152  {biactUeatus), 
Body  more  or  less  elongate,  compressed,  covered  with  minute  rough 
scales;  tail  slender,  prolonged;  teeth  in  two  series  in  each  jaw;  those 
of  the  outer  row  incisor-like,  ten  in  number,  those  of  the  inner  row 
more  rounded,  two  or  four  in  number.  First  doi'sal  of  one  very 
strong  rough  spine  and  several  short  ones.  Ventral  fins  each  of  a 
strong  spine  attached  to  the  pubic  bone;  soft  dorsal  of  about  24  rays, 
anal  of  about  19;  lateral  line  conspicuous. 
(rpeis^  three;  aKavda^  spine.) 

a.  TRIACANTHUS  BREVIROSTRIS  Schlegel. 
GIN-KAWAMUKI  (SILVERY  FILEFISH). 

Triacanthus  brevirostris  Schlegel,  Fauna  Japonica,  Poias.,  1846,  p.  294,  pi.  cxxix, 
fig.  2;  Nagasaki. — Hollaed,  Ann.  Sci;  Nat,  I,  1854,  p.  45,  pi.  ii,  fig.  1. — 
Bleeker,  Atlas  Ichth.  Balist.,  1865-69,  pi.  xvii,  fig.  3;  Java,  Madura,  Sumatra, 
Singapore,  Borneo,  Celebes,  Amboyna,  etc. — GtJNTHER,  Cat.  Fish.,  VIII,  1870, 
p.  209;  Japan,  Formosa,  Amboyna,  Madras,  China. — Ishikawa,  Prel.  Cat, 
1897,  p.  4;  Kagosbima,  Sumga. 

Triacanthus  rhodopterus  Bleeker,  Verb.  Bat.  Gen.,  XXII,  1849,  p.  25,  pi.  iv,  fig.  8. 

Triacanthus  russeUi  Bleeker,  Verb.  Bat.  Gen.,  XXII,  1849,  p.  25;  Coromandel 
(after  Patrick  Russell). 

Triacanthus  brachysoma  Bleeker,  Nat.  Tyds.  Ned.  Ind.,  IV,  1853,  p.  128. 

Balistes  bipes  Gronow,  Cat.  Fisb.,  Ed.  Gray,  1854,  p.  37;  East  Indies. 

Head  about 4;  depth  2  to2f ;  snout  li,  and  eye  3  to  4  in  head;  D.  V, 
22  to  25;  A.  17  to  20.  Maxillary  10  in  external  series,  incised  or 
cuneiform,  and  inner  series  obtusely  rotundate.  Snout  not  produced, 
'  with  the  upper  profile  nearly  stmight.  Pectorals  rounded,  short. 
First  dorsal  spine  strong,  covered  with  asperities;  ventral  spines  long. 
Second  dorsal  a  little  lower  than  the  longest  anal  ray.  Color  above 
greenish  or  bluish  gray,  below  silvery  or  yellowish;  head  above, 
greenish;  spinous  dorsal  with  a  black  blotch.  Length,  11  inches. 
(Schlegel,  Bleeker,  Gunther.) 

Bleeker  regards  Trictcanthua  nieuhqfi  with  a  depth  of  2  to  3  (total 
length)  as  distinct  from  Trtacanthus  hrevirostris^  which  has  a  depth  of 
3  to  3i  (total  length). 

This  species,  common  in  the  East  Indies,  is  rare  in  Japan,  being 
recorded  from  the  southern  region  only.  In  the  Imperial  Museum  are 
specimens  of  this  species  from  Suruga  Bay  and  from  E^agoshima.  No 
specimens  taken  by  Jordan  and  Snyder. 

{brevis^  short;  rostrum^  snout.) 
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Family  II.  BALISTID^E. 

TRIGGER  FISHES. 

Body  oblong,  or  ovate,  moderately  compressed,  covered  with  rather 
large  rough  scales  or  scutes  of  varying  form,  the  scutes  not  forming 
an  immovable  campace.  Lateral  line  obscure  or  wanting.  Mouth 
small,  terminal,  low;  jaws  short,  each  with  about  1  series  of  separate 
incisor-like  teeth;  eye  near  occiput;  preorbital  very  deep.  Chin  with- 
out barbel.  Gill  openings  small,  slit-like,  above  or  in  front  of  pecto- 
ral fins,  and  not  before  e\^es.  Dorsal  fins  2,  the  anterior  of  2  or  3 
spines,  the  first  spine  highest,  very  strong,  the  second  locking  it  in 
erection;  second  dorsal  remote  from  the  first,  of  many  soft  rays;  cau- 
dal fin  rounded  or  forked;  ventral  fins  wanting,  their  place  occupied 
by  a  single  stout,  thick  spine  at  the  end  of  the  very  long,  usually 
movable  pubic  bone.  Post-tempai^al  short,  simple,  the  forks  obliter- 
ated, the  bone  grown  solidly  to  the  skull,  and  with  no  foramen.  Ver- 
tebrae in  reduced  number  (17).  Shore  fishes  of  the  tropical  seas,  of 
rather  large  size,  carnivorous,  or  partly  herbiverous,  very  rarely 
used  as  food,  many  of  them  reputed  to  be  poisonous. 

a.  Caudal  peduncle  compressed. 
b.  Teeth  white  or  pale,  not  red. 
c.  Teeth  unequal,  oblique,  each  one  deeply  notched. 
d.  Gill  opening  with  a  nurtiber  of  enlarged  l)ony  plates  or  scutes  behind  it; 
ventral  flap  movable,  supported  by  a  series  of  spines,  more  or  less  free  at 
tip,  and  resembling  fin  rays. 
e.  Dorsal  and  anal  fins  low  and  rounded,  their  angles  and  those  of  caudal 
not  produced;  lateral  line  obsolete  or  with  a  trace  at  the  shoulder;  scales 
of  posterior  parts  each  with  a  blunt  spine  or  tubercle;  ventral  flap  narrow, 
its  supporting  spines  stout  and  thick  in  the  adult;  third  dorsal  spine 
small. 
/.  Eye  with  a  naked  groove  before  it. 

g.  Cheeks  with  small  scales  closely  set;  snout  scaly PachynathiSj  3. 

gg.  Cheeks  with  large  scales  loosely  set;  snout  naked.. Pseudobalvites,  4. 

ff.  Eye  without  preocular  groove BalistapuSy  5. 

dd.  Gill  opening  with  only  ordinary  scales  behind  it;  no  enlarged  plates  or 

scutes;  ventral  flap  scarcely  movable,    its  surface  scaled;   lateral  line 

obsolete;  third  dorsal  spine  small  or  wanting;  vertical  fins  in  adult  more 

or  less  angulate  or  falcate. 

h.  Chin  not  projecting;  cheeks  closely  scaled;  dorsal  spine  3;  scales 

of  posterior  parts  unarmed  or  keeled CanthidermiSf  6. 

3.  PACHYNATHUS  Swainson. 

Poo/iyno^/it/j?  SwAiNsoN,  Classn.  Fishes,  II,  1839,  p.  326  (triangularis=capiMratus; 
the  name  evidently  an  error  for  PachygnathuSj  but  not  so  spelled;  not 
PachygnathiSf  an  earlier  name  of  a  genus  of  spiders. ) 

This  genus  differs  from  Balistes  in  the  rounded  outlines  of  the  ver- 
tical fins  and  in  the  possession  of  small  spines  or  tubercles  on  the 
scales  of  the  caudal  region.     Ventral  flap  somewhat  movable,  its  sup- 
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porting  spines  short  and  very  thick.  Lateral  line  reduced  to  a  trace 
at  the  shoulder.  Species  few,  inhabiting  the  Pacific,  intermediate 
between  JBalistes  and  Bcdhitapus,  The  name  Pachynathm  is,  perhaps, 
ineligible,  as  if  spelled  correctly  it  is  preoccupied. 

{naxv^^  thick;  yrdSog^  jaw.) 
a.  Color  olivaceous,  with  a  pale  ring  al)out  the  mouth  and  umially  a  pale  line  behind 

it;  caudal  double  truncate;  D.  Ill,  29;  A.  28;  scales  50 capistralum,  3. 

eta.  Color  dusky  with  a  green  area  marked  by  dark  spots  above;  lower  parts  with 

large  round  blotches  of  dull  red;  a  blue  ring  about  snout;  caudal  rounded. 

D.  Ill,  25,  A.    21 ;  scales  46 conspiciUum,  4. 

3.  PACHYNATHUS  CAPISTRATUM  (Shaw). 

Le  Baligte  bride  Lac6pkde,  Hist.  Nat.  Poiss.,  I,  1798,  p.  335;  without  locality;  on 

a  drawing  by  Commerson. 
Balif>t€S  capistratua  SHAVi^  Genl.  Zool.,  V,  1804,  p.  417  (after  Lac^pede;  not  Fachy- 

nathus  capiMratus  Jordan  and  Evermann,  which  is  a  distinct  species,  with 

smaller  scales,  =Pachygnathus  verres  Gilbert  and  Starks. ) 
Balistes  mitu  Bennett,  Proc.  Comm.  Zool.  Soc.,  I,  1831,  p.  169;  East  Indies. — 

GttNTHER,  Cat.,  VIII,  1870,  p.  218. 
Balistes  amboineTuris  Gray,  Hardwicke,  Illus.  Indian  Zool.,  1834;  Amboyna. 
Pachynathus  triangrUaris  Swainson,  Classn.   Fishes,  II,   1839,  p.  326  (Vizaga- 

patam,  after  Russell,  pi.  xx.) 
BcdistcB  hihpe  Richardson,  Voy.  Sulphur,  Fishes,  1843,  p.  127;  East  Indies. 
Balistes  frenatus  Richardson,  Voy.  Sulphur,  Fishes,  1843,  p.  129;  East  Indies. — 

Bleeker,  Atlas  Ichth.,  1865-69,  pi.  cccxxiii.      ^ 
Balistes  $rhmiUii  Bleeker,  Verb.  Bat.  Gen.,  XXIV,  1852,  p.  37;  Sumatra. 

Head  2|;  depth  2;  D.  Ul,  28  to  30;  A.  25  to  27;  scales  50. 
Body  rather  oblong,  a  groove  before  the  eye.  Eiach  scale  for  about 
9  rows  on  the  tail  and  posterior  part  of  sides,  with  a  small,  smooth, 
inconspicuous  tubercle;  about  34  scales  in  several  parallel  horizontal 
streaks  in  front  of  pectoral,  a  transverse  series  from  soft  dorsal  to 
vent;  a  few  bony  scutes  behind  the  gill  opening,  1  of  these  consider- 
ably enlarged.  Lateral  line  .obsolete,  reduced  to  a  few  scales  behind 
eye.  Dorsal  and  anal  fins  rather  low,  with  outlines  rounded  or  slightly 
angular  In  front,  the  first  rays  not  produced;  the  caudal  double  trun- 
cate, the  angles  scarcely  produced.  First  dorsal  spine  strong,  very 
rough,  especially  above.  Ventral  flap  small,  movable,  supported  by 
several  short,  thick  spines.  Uniform  blackish  brown;  a  yellowish 
ring  from  middle  of  upper  lip  around  the  lower  jaw,  a  straight  yellow 
stripe  from  this  ring  toward  the  pectoral,  not  reaching  the  gill  open- 
ing; this  sometimes  absent  or  indistinct.  Pacific  Ocean;  widely  dis- 
tributed through  the  East  Indies  and  on  the  coast  of  China.  Here 
described  from  an  adult  example  from  Wakanoura. 

This  species  is  very  abundant  in  the  East  Indies  and  westward  to 
Honolulu.  One  specimen  secured  at  Wakanoura,  and  another  was 
obtained  for  us  by  Yonekichi  Koneyama,  who  caught  it  at  Nafa  in 
Okinawa.  There  are  no  other  records  from  Japan,  but  we  have  many 
examples  from  Hawaii. 
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The  American  species,  heretofore  called  Pachynathm  caplstratum^ 
is  different  from  Japanese  or  Hawaiian  specimens,  having  larger 
scales.     It  has  l>een  named  Batistes  verves  by  Gilbert  and  Starks. 

{capistrattoi   bridled.) 

4.  PACHYNATHUS  CONSPICILLUM    (Bloch  and  Schneider). 

MONGARA   KAWAHAGI    (SPOTTED   SKIN    PEELER),  KOMONIUWO 
(BLOTCHED  FISH). 

Balistes  conspidUum  Bloch  and  Schneider,  Syet.  Ichth.  Bloch,  1801,  p.  474; 
Indian  Seas  (after  Guaperva  tachet^  of  Sonnerat). — Schlboel,  Fauna  Japon- 
ica,  1846,  p.  289,  pi.  cxxix,  fig.  1;  Nagasaki. — Bleeker,  Atlas  Ichth.  Balist., 
1865-69,  p.  116,  pi.  vii,  fig.  2.— GOnther,  Cat.  Fish.,  VIII,  1870,  p.  220;  Japan, 
Formosa. — Namiye,  Cat.  Spec.  Vert.,  1881,  p.  113,  Kishin. — Ishikawa,  PreL 
Cat.,  1897,  p.  4,  Kagoshima. 

Balwtes  bicolor  Shaw,  Gen.  Zool.,  V,  1804,  p.  407,  pi.  11. 

D.  Ill,  25  to  26;  A.  21  to  22;  scales  in  lateral  line  46,  or  about  50  to 
55  from  gill  opening  to  middle  part  of  caudal.  Eye  4  to  6  in  head,  2^ 
to  4  in  snout.  Head  higher  than  long;  lips  broad  and  fleshy;  patch  of 
enlarged  scales  3  or  4  in  number  behind  the  gill  opening;  about  29 
scales  in  a  transverse  section  from  the  origin  of  the  dorsal  to  the  vent; 
dorsal  and  anal  rather  low;  caudal  subtruncate;  ventral  spine  veiy 
short  and  movable;  two  and  a  half  series  of  tubercles  on  caudal 
peduncle;  caudal  rounded,  the  angles  not  produced;  lateral  line  not 
conspicuous.  Color  brownish  or  black,  with  very  large,  round,  yellow 
spots  on  the  lower  part  of  the  body  in  4  longitudinal  series.  Bac^k 
between  dorsals  of  a  lighter  coloration.  The  center  of  each  scale 
brown  and  the  edges  yellowish;  a  yellowish  band  across  the  snout  from 
one  eye  to  the  other;  .extremity  of  the  snout  orange  and  with  a  narrow 
orange  ring;  pectorals  with  yellow  or  orange  rays;  spinous  dorsal  brown 
or  blackish;  soft  dorsal  and  anal  grayish  blue  and  with  orange  bases; 
caudal  black  at  base,  medianly  clear  yellow,  with  a  marginal  black 
band.  Length  13  inches.  (Schlegel,  Bleeker.  Giinther;  the  color 
after  Schlegel.) 

This  species  is  occasionally  taken  in  the  Kuro  Shiwo,  off  the  coast  of 
Japan  and  southward.  It  is  recorded  from  Nagasaki  and  Kagoshima, 
and  we  have  examined  a  specimen  from  Urakawa,  in  Hokkaido,  pre- 
served in  the  museum  at  Hakodate.  This  has:  D.  lU,  24;  scales  44. 
A  specimen  from  Kii  is  in  the  Imperial  University. 

{co?ispielllum,  a  pair  of  spectacles,  in  allusion  to  the  round  spots.) 

4.  PSEUDOBALISTES  Bleeker. 
Pseudobalwtei*  Bleekek,  Atlas  Ichth.  Balist.,  Ill,  1865-69,  p.  113  {ftavimarginatus) 

This  genus  differs  from  Pacliyiiathus  in  the  large  size  of  the  scales 
on  the  cheek,  which  do  not  cover  the  whole  surface,  though  not  leav- 
ing the  naked  stripes  seen  in  Paraballstes.      Snout  naked.     Caudal 
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luoate,  but  not  deeply  forked.     Dorsal  and  anal  low,  as  in  BaJistapm. 
Scales  of  the  tail  with  tubercles.     Pacific  Ocean. 

(t/.'evdjfg^  false;  Batistes^  from  /3aXt<Tr7fg,  shooter,  which  is  from 
fiakXco^  to  shoot  with  a  crossbow;  in  allusion  to  the  trigger-like  third 
spine,  which  sets  or  releases  the  first  spine,  as  in  a  crossbow.) 

5.  PSBUDOBALISTBS  FLAVIMARGINATUS  (RiippeU). 
SURUMICHI. 

Batistes  flammarginaius  ROppell,  Atlas  Fische,  1828;  p.  33;  Red  Sea. — Blebkbr, 
Atlas  Ichth.  Bal.,  1865-69,  p.  113,  pi.  iv,  fig.  3;  pi.  x,  fig.  3.^<jCnthkr,  Cat. 
Fish.,  VIII,  1870,  p.  223;  Red  Sea,  Amboyna.— Ishikawa,  Prel.  Cat.,  1897, 
p.  4;  Riukiu  Islands. 

Balistes  beeri  Blbekbr,  Act.  Soc.  Sci.  Indo-Neerl.,  V.  1856;  Celebes,  p.  53;  Celebes. 

D.  Ul.  26  to  27;  A.  23  to  25;  scales  in  lateral  line  35  to  36. 
Eye  3  to  5  in  head,  li  to  4  in  snout.  Lips  broad  and  fleshy;  snout 
partly  naked;  interorbital  space  strongly  convex;  3  or  4  osseous  scutes 
behind  the  gill  opening;  about  20  scales  in  a  transverse  series  from 
the  origin  of  the  dorsal  to  the  vent;  soft  dorsal  and  anal  somewhat 
elevated;  caudal  rounded  in  very  j^oung,  truncate  in  half-grown  and 
deeply  emarginate,  with  produced  lobes  in  adult  examples;  ventral 
spine  short,  movable;  on  the  caudal  peduncle  4  to  6  series  of  rather 
small  recurved  spines.  Color  of  adult,  yellowish  or  violet  green, 
without  conspicuous  spots,  nearly  uniform;  fins  except  spinous  dorsal 
blackish  violet  on  the  basal  part,  the  outer  extremities  yellowish, 
crossed  by  a  longitudinal  blackish-violet  bar;  spinous  dorsal  reddish, 
margin  black,  in  half -grown  examples  yellowish  or  brownish  orange; 
numerous  blackish  or  brownish  spots  on  trunk;  posterior  fins  olive- 
brown,  margined  with  yellow;  young,  brownish  above,  below  pale 
yellow;  spotted  on  the  sides;  base  of  spinous  dorsal  blackish;  the  fins 
yellow.     Length,  23  inches.     (Bleeker,  Gunther.) 

Of  this  species,  common  in  the  East  Indies,  we  have  one  small 
specimen,  li  inches  long,  from  -Wakanoura.  Head  2^  in  length; 
depth  If;  eye  large.  If  in  snout;  edges  of  snout  without  scales;  cheeks 
less  closely  scaled  than  the  rest  of  the  head;  pectorals  ohort;  ventral 
spine  very  rough;  caudal  rounded;  upper  surface  of  the  head,  basal 
dorsal  spines  and  back  blackish;  several  dark  bars  at  base  of  caudal; 
sides  of  the  body  spotted  with  blackish. 

{^vu8^  yellow;  marghwtus^  edged.) 

B.  BALISTAPUS  Tilesius. 

Balistapus  Tilesius,  M^ra.  Ac.  Nat.  Sci.,  Petereb.,  about  1812,  VII,  p.  301  {capis- 
trains  of  Tilesius,  not  of  Shaw,  undulatus). 
,  RhinecarUhtu  Swainson  Claesn.  Anim.,  II,  1839,  p.  325  {omatissimus=anileaiu8) . 

This  genus  has  the  head  and  body  closely  scaled,  the  scales  of  the 
posterior  parts  more  or  less  spinous;  enlarged  scales  behind  the  gill 
Proc.  N.  M.  vol.  XXV— 02 17  ^ 
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opening,  the  lateral  line  obsolete  and  no  groove  before  the  eye.  The 
species  are  numerous  in  the  Indian  seas.  They  are  small  and  rather 
brightly  colored. 

(balistes,  anov^^  footless.) 

a.  Body  covered  from  snout  to  tail  with  many  oblique  wavy  reddish  lines;  D.  Ill, 
25,  A.  24;  scales  50;  spines  on  tail  in  a  black  patch undulcUuSy  6. 

aa.  Body  greenish  above,  brownish  or  whitish  below;  4  or  5  oblique  stripes  on  sides 
posteriorly;  3  blue  stripes  vertically  from  eye;  the  colors  anteriorly  separated 
by  a  blue  line;  3  blue  stripes  vertically  from  eye;  a  ya\e  patch  under  caudal 
spines actjdeatuSy  7. 

6.  BALISTAPUS  UNDULATUS   (Park). 
TOKUSA  ZAME  (SCOURING  RUSH  SHARK). 

Balistes  undulatvs  Mungo  Park,  Trans.  Linn.  Soc.,  Ill,  1797,  p.  37. — GtJNTHEB, 

Cat.  Fish.,  VIII,   1870,  p.  226;   Red  Sea,  Zanzibar,    Moluccas,   Sumatra, 

Amboyna,  Ceram,  Cebu,  Louisiades,  China,  Japan. 
Balistes  lineatus  Bloch  and  Schneider,  Syst.  Ichth.,  1801,  p.  466,.  pi.  lxxxvii. 

Coromandel. — Bleeker,  Atlas  Ichth.,  1865-69,  p.  118,  pi.  xv,  fig.  2. 
Balistes  aculeaius  viridis  Bennett,  Fish,  Ceylon,  1830,  pi.  x;  Ceylon. 
Balistes  lamourouxi  Quoy  and  Gaimard,  Voy.  Uranie  ZooL,  1824,  p.  208,  pi. 

XLVII,  fig.  1. 
Balistes  sesquUineatus  Bennett,  Beechey's  Voy.,  1839,  p.  69,  pi.  xxi,  fig.  3;  Tahiti. 
Batistes porcatus  Gronow,  Syst.,  Ed.  Gray,  1854,  p.  32;  Indian  seas. 

Head  3;  depth  If;  D.  III.,  25  to  27;  A.  22  to  24;  scales  in  lateral 
line  41,  or  about  60  from  gill  opening  to  under  part  of  caudal;  no 
groove  before  eye;  eye  3i  to  5^  in  head,  2  to  4  in  snout.  Head  higher 
than  long,  slightly  concave  above;  lips  broad  and  fleshy;  jaws  equal; 
patch  of  4  enlarged  scales  behind  gill  opening.  A  transverse  series  of 
24  scales  running  from  the  origin  of  the  dorsal  fin  to  the  vent;  dorsal 
and  anal  fins  rather  low,  with  rounded  profile;  caudal  fin  subtruncate; 
pectoral  obtusely  rounded;  ventral  toothed;  double  series  of  lateral 
spines,  4  to  8  in  number,  on  the  caudal  peduncle.  Color  bluish- violet, 
fin  rays  yellow  or  golden-rose;  membranes  hyaline-blue  or  violet;  head 
and  body  with  numerous  oblique  and  somewhat  undulated  reddish  or 
yellowish  stripes,  two  broader  than  the  others,  proceed  from  the  lips 
and  are  confluent  posteriorly;  spinous  dorsal  reddish  with  brownish 
yellow  and  black  margins;  the  spines  on  each  side  of  the  tail  in  a  black 
patch;  base  of  caudal  washed  with  blackish.     (Bleeker,  Gunther.) 

Of  this  species  Gunther  records  a  stuffed  specimen  from  Japan, 
probably  from  the  Riukiu  Islands.  Another  from  unknown  locality 
is  in  the  Imperial  Museum  at  Tokio.     It  is  common  in  the  East  Indies. 

(undtdattts^  waved.) 
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7.  BALISTAPUS  ACULEATUS  (Linnflcus). 

BcUistes  aculeatus  Linn^us,  Syst.  Nat.,  10th  ed.,  1758,  p.  328;  India. — Blbeker, 
Atl.  Ichth.  Balist.,  1865-69,  p.  120,  1866,  pi.  11,  fig.  3;  East  Indies,  on  all 
islands  (and  of  all  writers) .— GtJNTHEK,  Cat.  Fish.,  VIII,  1870,  p.  223;  He  de 
France,  Johanna,  Zanzibar,  Moluccas,  Amboyna,  China,  Fiji,  Seychelles, 
Mauritius. 

Balistes  omatwsinus  Lesson,  Voy.  Coquille,  I,  1824,  p.  119,  pi.  x,  fig.  1. 

BaliMes  armatus  Cuvier,  R(^gne  Anira.  Illust.,  pi.  cxii,  fig.  2. 

Balistes  strxatus  Gronow,  Syst.,  Ed.  Gray,  1854,  p.  32;  American  seas. 

Head  2f,  depth  2i,  D.  III.  25;  A.  22;  scales  44  in  the  lateral  line. 
Body  oblong,  elliptical,  no  groove  before  the  eye.  On  the  sides  of  the 
caudal  peduncle  are  3  rows  of  strong  spines,  directed  forward,  con- 
sisting of  11,  9,  and  5,  respectively.  Head  long,  angular,  and  deeper 
than  long;  the  snout  very  long,  nearly  as  long  as  the  head,  slightly 
convex;  eye  small  and  high  up,  6i  in  head,  5f  in  snout,  and  If  in 
interorbital  space;  interorbital  space  moderately  convex;  lips  broad, 
thick,  and  fleshy;  corners  of  mouth  fleshy  for  some  distance  backward; 
snout  not  scaled;  teeth  large  and  strong,  the  middle  the  larger,  then 
diminishing  toward  either  end,  wedge  shape,  the  ends  wider  than  the 
bases,  the  cutting  edges  notehed,  and  in  the  upper  jaw  8  in  the  outer 
and  6  in  the  inner  series,  the  latter  with  their  edges  rounded;  in  the 
lower  jaw  8  in  a  single  series;  the  upper  jaw  closes  outside  the  lower; 
gill  opening  equal  to  interorbital  space,  and  with  4  enlarged  bony 
scales  behind;  scales  29  in  a  transverse  series  from  spinous  dorsal  to 
anal;  pectoral  one-fourth  longer  than  gill  opening;  first  dorsal  spine 
very  robust,  larger  than  pectoral;  dorsal  and  anal  highest  anteriorly, 
rounded;  caudal  subtruncate;  ventml  movable,  very  rough  and  with 
several  strong  spines  behind;  ridge  of  belly  before  ventral  also  very 
rough;  caudal  peduncle  deeper  than  broad  and  a  little  less  than  the 
interorbital  space;  body  not  very  rough;  the  scales  largest  on  the 
trunk. 

Color  in  spirits  pale  brownish  above,  lighter  below;  spinous  dorsal, 
large  pateh  on  sides  behind  gill  opening  sending  a  line  te  space  between 
the  dorsals  and  another  broader  track  to  posterior  half  of  soft  dorsal, 
dark  brown;  broad  band  across  interorbital  space  grayish  brown  with  3 
dark-brown  bars  across  from  one  eye  to  the  other,  the  narrower  inter- 
spaces bluish,  a  brown  band  from  eye  to  base  of  pectoral  edged  nar- 
rowly with  grayish  and  a  narrow  gray  or  bluish  line  from  eye  running 
convexly  to  lower  base  of  pectoral,  a  brownish  bar  from  naked  region 
at  comer  of  mouth  nearly  to  pectoral,  with  a  wash  of  grayish  white 
below;  sides  of  belly  from  behind  and  below  enlarged  scales  behind 
gill  opening  to  vent,  together  with  4  posterior  oblique  bars  running  in 
the  same  direction  and  patch  on  caudal  peduncle  in  which  spines  are 
placed,  white;  some  black  about  the  bases  of  the  caudal  spines;  vent 
and  narrow  stripe  at  base  of  pectoral  in  front  blackish  brown;  fins 
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all  plain.  Total  length  9J  inches.  Here  described  from  a  specimen 
from  Okinawa. 

This  species  is  very  common  throughout  the  East  Indies  and  the 
equatorial  islands  of  Polynesia  as  far  as  Hawaii.  It  is  represented  in 
our  collection  by  one  large  example  from  Nafa,  in  Okinawa,  collected 
b}'  Y.  Koneyama.     There  is  no  other  record  from  Japan. 

{acuhaUiS^  bearing  spines  or  needles.) 

6.  CANTHIDERMIs'Swainson. 

CVf/i//i/(iermi>  SwAiNsoN,  Classn.  Aniin.,  1839,  II,  p.  325  {(nig%ilo8us=imwnIatns). 

This  genus  differs  from  Baluttes  chiefly  in  having  the  gill  opening 
surrounded  by  ordinary  scales,  there  being  no  developed  bony  scutes 
behind  it.  Body  much  more  elongate  than  in  BalUten ;  dorsal  spines 
3;  dorsal  and  anal  elevated  in  front;  caudal  with  its  angles  acute;  scales 
moderate,  not  very  rough;  scales  of  caudal  peduncle  unarmed,  or  with 
a  medium  spine;  cheeks  completely  scaled;  a  naked  groove  before  eye. 
Species  inhabiting  both  Indies. 

{oLKavda^  spine;  Sepfxa^  skin,  the  word,  as  usual,  misspelled  by 
Swainson.) 

8.  CANTHIDERMIS  ROTUNDATUS   (Proc^). 

BaliMes  rotundatm  Proce,  Bull.  Soc.  Philom.,  1822,  p.  130;  Manila  ("D.  III.  26, 
A.  21.    Scales  equal;  tail  unarmed,  brown  with  black  spots.'*) 

Balisteg  azureus  Lesson,  Voy.  Coquille,  II,  1824,  p.  121,  pi.  x,  fig.  2. 

?  Balistes  angulostis  Quoy  and  (iaimard,  Voy.  Uranie,  Zool.,  1824,  p.  210. 

BalxMes  oculatus  Gray,  Hardwicke*s  Illuatr.  Ind.  Zool.  Fish.,  1832,  pi.  viii,  fig.  1; 
India.— Bleeker,  Atlas  Ichth.  Balist.,  1865-69,  p.  121,  pi.  iv,  fig.  2. 

??  Balistes  mUperms  Tschudi,  Fauna  Peruana,  1846,  p.  31;  Peru. 

BaliMes  senlicomis  Richardson,  Voy.  Samarang,  Fish.,  1850,  p.  23,  pi.  ix,  figs.  5-8; 
China  Sea. 

BaliMes  niacidatus  GtJNTHER,  Cat.  Fish.,  1870,  VIII,  p.  214;  Cape  of  Good  Hope, 
Pinang,  Borneo,  Sandalwood  Island,  China,  Japan  (in  part,  not  of  Bloch, 
whose  type  came  from  the  West  Indies). — Day,  Fish,  India,  p.  687,  1878,  pi. 
CLXxxvi,  fig.  3;  Madras. 

B.  IV.  D.  III.,  26  or  27;  P.  15;  A.  24  or  25;  C.  12;  scales  46  to  55; 
L.  tr.  28;  length  of  head  3|  to  4;  of  caudal  fin  6i  to  7,  height  of  body 
2i  to  3  in  total  length;  eye  2  to  2^  diameters  from  end  of  snout  and  2 
apart.  A  groove  in  front  of  eye.  Teeth  uneven,  notched.  First 
dorsal  fin  commences  above  gill  opening,  its  anterior  spine  strong  and 
nearly  i  as  long  as  head;  ventral  spine  usually  movable;  posterior  edge 
of  caudal  convex  or  undulated;  second  dorsal  and  anal  high  anteriorly, 
especially  in  adults.  Cheeks  entirely  scaled;  no  osseous  scutes  behind 
gill  opening.  Scales  rough  and  granulated,  but  without  spines  or 
prominent  tubercles,  except  in  the  immature.  Bluish  black  young 
examples  are  covered  with  numerous  light  blotches,  more  especially 
on  lower  half  of  bod}^  these  spots  are  less  numerous  and  larger  in 
adults;  dorsal  spines  black;  eyes  hazel.  Indian  and  Pacific  oceans. 
It  is  very  common  at  Madras,  attaining  at  least  16  inches  in  length. 
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This  species  is  common  in  the  East  Indies,  and  one  (Day)  3'oung 
example  has  been  recorded  by  Dr.  Gunther  from  Japan,  probably  from 
the  Riukiu  Islands.  The  proper  specific  name  is  uncertain,  as  the  oldest 
specific  name  in  this  group,  Canthldermis  wxicvlatm^  belongs  to  an 
American  species.  The  earliest  name  applicable  seems  to  be  rotundatm 
applied  by  Manon  de  Proc^  to  a  specimen  from  Manila.  The  species 
must  be  rare  or  casual  in  Japan.     No  examples  were  taken. 

{rotundatus^  rounded.) 

Family  lU.  MONACANTHIDiE. 

FILE  FISHES. 

Body  much  compressed,  covered  with  very  small  rough  scales,  form- 
ing a  rough  or  velvety  covering;  males  sometimes  with  spines  on  the 
caudal  peduncle;  these  either  robust  or  needle-like.  Upper  jaw  with 
a  double  series  of  incisor-like  teeth,  6  in  the  outer  and  4  in  the  inner 
series;  lower  jaw  with  6  similar  teeth  in  a  single  series;  first  dorsal 
with  a  single  strong  spine  and  generally  a  rudimentaiy  one  behind  it; 
second  dorsal  long,  similar  to  anal;  ventral  fins  reduced  to  a  single 
osseous,  fixed  or  movable,  small  appendage  at  the  end  of  the  long 
pelvic  bone;  this  appendage  often  rudimentary  or  entirely  absent;  no 
barbel;  vertebrae  7  + 11  to  14=18  to  21.  Herbivorous  shore  fishes  of 
the  warm  seas,  closely  allied  to  the  BcUistidae^  differing  chiefly  in  hav- 
ing the  first  dorsal  represented  by  a  single  spine,  behind  which  is 
sometimes  a  rudiment;  scales  small,  spinigerous,  the  skin  mostly  rough 
velvety.  The  species  are  mostly  small  in  size  and  are  not  used  for 
food,  having  little  flesh  and  that  of  a  bitterish  taste,  containing  poison- 
ous alkaloids  producing  the  disease  known  as  Ciguatera. 

a.  Pubic  bone  with  a  small  spine  at  its  end;  gill  opening  short,  nearly  vertical;  dor- 
sal and  anal  moderate,  each  of  less  than  40  rays. 
h.  Pelvic  spine  movable,  dorsal  spine  with  two  series  of  retrorse  barbs,  the  posterior 
pointing  downward  and  backward. 
c.  Abdominal  flap  developed  into  a  broad  fan  supported  by  branched  rays  and 

extending  far  beyond  the  pelvic  spine MonacanikuSf  7. 

ce.  Abdominal  flap  little  developed,  extending  little  beyond  the  pelvic  spine, 

and  with  inconspicuous  rays Stephanolepin^  8. 

bb.  Pelvic  spine  fixed;  dorsal  spine  with  strong  barbs  behind,  with  usually  smaller 
barbs  in  front. 
d.  Body  oblong  and  elliptical;  depth  of  body  less  than  half  length  to  base  of 
caudal;  dorsal  and  anal  usually  with  more  than  30  rays  each. 

PseudomonacanthuSf  9. 
dd.  Body  short  and  deep;  depth  of  body  more  than  half  length  to  base  of 

caudal ;  dorsal  and  anal  relatively  short Rudarim,  10. 

aa.  Pelvic  bone  without  spine  at  its  end. 

e.  Dorsal  and  anal  short,  each  of  less  than  30  rays,  body  rather  plump. 
/.  Body  subcircular;  dorsal  spine  rough,  without  barbs,  inserted  over  the 

eye Brachaluteres,  11. 

ff.  Body  oblong;  dorsal  spine  smooth,  enveloped  in  skin,  adnate  to  the 
back,  and  inserted  behind  eye ParalutereSj  12, 
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ee.  Dorsal  and  anal  very  long,  each  of  36  to  60  rays;  body  lean  and  strongly 
compressed;  dorsal  spine  without  barbs;  gill  opening  long,  oblique. 
g.  Dorsal  spine  feeble,  inserted  over  the  eye;  dorsal  rays  about  45. 
A.  Caudal  fin  short,  subtruncate,  anterior  profile  convex  ..Aluteraj  13. 
hh.  Caudal  fin  elongate,  rounded,  or  lanceolate;  anterior  profile  con- 
cave, the  snout  very  long Osbeckiay  14. 

gg.  Doral  spine  straight,  inserted  well  in  advance  of  eye;  dorsal  rays 
about  43 IWudnlvderes^  15. 

7.  MONACANTHUS  Cuvier. 

MonacarUhus  Cuvier,  B^gne  Animal,  1st  ed.,  1817,  p.  152  (chinerutis,) 
Body  short  and  deep,  very  strongly  compressed,  covered  with  minute, 
rough  scales,  the  anterior  profile  more  or  less  concave.  Mouth  very 
small;  upper  jaw  with  a  double  series  of  incisor-like  teeth,  usually  6  in 
the  outer  and  4  in  the  inner  series;  lower  jaw  with  about  6  incisors  in 
a  single  series;  teeth  connivent,  unequal;  gill  opening  a  small  slit, 
shorter  than  the  eye,  and  just  in  front  of  upper  edge  of  pectoral.  Dorsal 
spine  large,  armed  with  2  series  of  retrorse  barbs,  and  no  conspicuous 
filaments;  second  dorsal  and  anal  fins  similar  to  each  other,  of  about  26 
to  35  rays  each;  caudal  fin  moderate,  rounded ;  pelvic  bone  with  a  blunt, 
movable  spine,  the  bone  connected  to  the  abdomen  by  a  movable  flap, 
or  dewlap,  of  very  great  size,  extending  far  beyond  the  body,  like  a  fin, 
and  supported  by  branched  flexible  rays,  resembling  fin  rays;  side  of 
tail  often  with  a  patch  of  spines,  especially  in  the  males.  Vertebrae 
7  +  11  to  14  =  18  to  21.  Species  few,  in  warm  seas,  reaching  a  mod- 
erate size.  All  are  lean  fishes,  .with  leathery  akin,  and  bitter  flesh 
unsuitable  for  flood. 

[piovog^  one;  aKavOa^  spine.) 

9.  MONACANTHUS  CHINBNSIS  (Osbeck). 

BcUisUs  chinenm  Osbeck,  Iter  Chinensis,  1757,  p.  147;  China. — Bloch,  Ichthyol., 

II,  1787,  p.  29,  in  later  editions  pi.  lii,  fig.  1;  China. 
Monacanthus  chinermsy  Cuvier,  R^gne  Animal,  Isted.,  p.  152, 1817  (name  only). — 

Bleeker,  Atlas  Ichth.,  V,  1865-69,  p.  125,  pi.  ccxxii,  fig.  2. — GUnthbr,  Cat. 

Fish.,  VIII,  1870,  p.  236;  China,  Pinang,  Singapore,  Shanghai. 
Balutes  sinenm  Gmelin,  Syst.  Ichth.,  I,  1788,  p.  1470  (after  Bloch). 
Mo7iacanthus  geographicus  (**P^ron'*),  Cuvier,  R^gne  Animal,  2d  ed.,  1829,  p. 

373;  Pinang. — Cantor,  Malayan  Fishes,  1850,  p.  347;  Pinang,  Singapore. 
Monacanthus  cantoris  Bleeker,  Nat.  Tyds.  Ned.  Ind.,  Ill,  1852,  p.  80  (after  Cantor). 
Balistes  granulosus  Gronow,  Syst.,  Ed.  Gray,  1854,  p.  34;  Indian  Seas. 

Head  3|;  depth  2  at  origin  of  dorsal.  D.  I.  32;  A.  31.  Body  com- 
pressed, deep,  and  covered  with  small  scales;  very  rough.  Head  deep, 
the  upper  profile  concave;  snout  produced  upward,  li  in  head;  eye 
high,  small,  4i  in  head,  3^  in  snout,  li  in  interorbital  space,  equal  to 
space  between  its  lower  margin  and  upper  edge  of  gill  opening,  and 
li  in  the  gill  opening;  mouth  small,  high,  and  level  with  the  upper 
part  of  the  gill  opening;  lips  smooth,  thick,  and  fleshy;  teeth  strong 
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and  very  slightly  emarginate;  jaws  subequal;  interorbital  space  very 
high  and  rounded;  gill  opening  below  eye  oblique,  its  lower  end  in 
advance  of  the  base  of  the  pectoral  and  with  a  narrow  fleshy  flap. 
Spinous  dorsal  over  the  eye  and  posterior,  rough,  moderately  thick, 
and  with  a  series  of  large  antrorse  spines  on  each  side;  its  origin 
nearer  the  tip  of  the  snout  than  the  origin  of  the  soft  dorsal;  back 
with  a  triangular  elevation,  the  apex  the  origin  of  the  soft  dorsal,  and 
the  origin  of  the  anal  falls  a  little  behind  this  and  below;  dorsal  and 
anal  with  their  middle  rays  elevated;  caudal  deep,  the  middle  rays 
long  and  the  edge  rounded;  pectoral  short  and  bluntly  rounded,  and 
equal  to  space  between  the  lower  margin  of  the  eye  and  the  lower 
edge  of  gill  opening;  ventral  spine  rough,  a  small  spine  on  each  side 
at  base,  movable,  and  a  little  longer  than  the  eyes;  abdomen  behind 
ventral  spine,  between  it  and  anus,  developed  into  a  long  flap  extend- 
ing out  from  the  body,  beyond  the  ventral  spine  as  far  as  the  anal 
rays  do  themselves,  and  supported  by  very  numerous,  long,  slender, 
cartilaginous  stays  resembling  fin  rays.  Lower  ventral  region  very 
roughly  striated  toward  the  ventral  fin  on  each  side;  caudal  peduncle 
very  rough,  the  tubercles  enlarged  and  less  numerous  posteriorly, 
where  there  are  two  series  of  large  spines  curved  outward  and  for- 
ward with  3  in  each  series. 

Color  of  the  body  brown;  4  dark  bars  across  the  dorsal  spine;  soft 
dorsal  with  several  narrow,  wavy,  longitudinal,  blackish  bars,  the 
marginal  portion  with  many  small  round  light  spots;  anal  with  series 
of  narrow,  wavy,  longitudinal,  blackish  bars,  forming  a  network  on 
the  outer  portion  of  the  fin;  caudal  with  many  narrow  blackish  vertical 
bars  over  3  dark  bars,  the  outermost  the  darkest;  pectoral  plain;  sides 
at  the  ventral  region  and  at  the  base  of  the  ventral  fin  blackish,  the 
flap  itself  marked  with  narrow,  wavy,  blackish,  netted  bars.  Total 
length  lO^j  inches.  Our  description  is  from  a  specimen  obtained  for 
us  at  Hongkong  by  Capt.  William  Finch,  of  the  steamer  Gaelic. 

This  species,  very  common  on  the  coast  of  China  from  north  China 
to  Singapore,  occurs  in  the  Riukiu  Islands  and  perhaps  also  in  Japan. 
It  is  well  figured  in  Bleeker's  Atlas. 

8.  STEPHANOLEPIS  Gill. 
Stephanolepis  Gill,  Ptoc.  Ac.  Nat.  Sci.  Phila.,  1861,  p.  78  (setifer). 

This  genus,  which  includes  the  larger  number  of  species  of  Mona- 
canthidsd^  differs  from  Mondcanthus  in  the  little  extension  of  the 
ventral  flap,  which  does  not  form  a  dewlap  and  extends  little  beyond 
the  ventral  spine  even  in  the  adult.  The  surface  of  the  flap  is  rough, 
with  modified  scales,  but  internal  rays  do  not  appear  without  dissec- 
tion. Caudal  peduncle  usually  without  spines.  The  species  are  found 
in  the  warmer  waters  of  both  Asia  and  America. 

{(Ttiipavos,  crown;  Xenlg^  scale.) 
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a.  Body  comparatively  deep,  the  depth  in  the  adult  about  1}  in  the  length. 
b.  Dorsal  and  anal  rays  about  34;  dorsal  fin  in  adult  with  the  second  soft  ray 
much  produced;  none  of  the  caudal  rays  produced;  sides  with  several  rather 

faint  horizontal  interrupted  dark  bars cirrhifery  10. 

bb.  Dorsal  rays  27  or  28;  depth  If  in  length;  scales  very  rough;  no  cirri  on  the  fins; 

color,  clouded  brown :.jap(micuSf  11. 

aa.  Body  elongate,  the  depth  about  2}  in  the  length;  soft  dorsal  and  anal  high,  of 
about  26  rays;  one  or  more  of  the  caudal  rays  produced  in  long  filaments; 
color,  mottled  brown oblongtiSy  12. 

ID.  STBPHANOLBPIS  CIRRHIFBR  (Schlegel). 

KAWAHAGI  (SKIN  SCRAPER),  MAHAGI  (TRUE  SCRAPER),  KAWAMUKI 
(SKIN  PEELER);  TOKOSE;  CHUKO;  TSANOKE. 
?  ?  Monacanthua  setifer  Bennett,  Proc.  Comm.  Zool.  Soc.,  1830,  p.  112. 
Monacanthus  setifer  GCnther,   Cat.  Fish.,  VIII,  1870,  p.  239;  in  part  Japan, 

China,  Zanzibar. — Nystrom,  Sven.  Vet    Handl.,  1887,  p.  47;  Nagasaki. — 

IsHiKAWA,  Prel.  Cat.^  1897,  p.  3;  Boshu,  Misaki;  not  of  Bennett. 
Monacanthus  cirrhifer  Schlegel,  Fauna  Japonica,  1846,  p.  21K),  pi.  cxxx,  fig. 

1;  Nagasaki.— Bleeker,  Act.  Soc.  Sci.  Indo-Nederl.,  Ill,  1857,  Japan,  IV,  p. 

31. — Steindachner,  Reise  Aurora,  1898,  p.  223;  Kobe. — Jordan  and  Snyder, 

Check  List.  1901,  p.  93;  Yokohama. 
Monacanthus  komuki  Bleeker,  Verb.  Ak.  Wet.,  1, 1853,  p.  13,  fig.  1 ;  Kaminoeeki, 

D.  I.  32;  A.  31.— Bleeker,  Act.  Soc.  Sci.  Indo-Nederl.,  Ill,  1857,  Japan, 

IV,  p.  31;  Kaminoseki. 

Head  3f ;  depth  If  to  If;  D.  1.  34;  A.  33.  Body  deep,  strongly 
compressed.  Head  much  deeper  than  long;  snout  produced,  and  the 
upper  profile  line  concave;  lips  thick  and  fleshy;  edges  of  snout  smooth; 
teeth  powerful,  the  edges,  emarginate;  upper  jaw  projecting  when  the 
mouth  is  closed;  eye  high  up,  4  in  head,  1  in  space  between  its  lower 
margin  and  gill  opening,  3  in  snout  and  4  in  interorbital  space;  gill 
openiiig  as  long  as  its  distance  from  eye  above,  and  with  a  fleshy  flap; 
spinous  dorsal  directly  behind  eye,  and  much  nearer  soft  dorsal  than 
tip  of  snout;  spine  roughened  on  front,  not  thick,  and  with  a  series  of 
antrorse  bai:bs  along  the  sides;  its  length  varying  from  one-half  to  two- 
thirds  the  space  between  \i^  base  and  first  soft  dorsal  ray.  Soft  dorsal 
higher  than  anal  and  caudal  peduncle,  and  with  its  anterior  rays  the 
highest;  caudal  rays  strong,  the  edge  of  fin  convex  but  exceeding  the 
caudal  peduncle.  Ventral  spine  small,  roughened,  and  movable. 
Body  smooth,  but  roughened  between  the  ventral  spine  and  the  anus. 

Color  in  spirits  brownish;  dorsal  spine  with  four  dark-brown  bars; 
bases  of  soft  dorsal  and  anal  dark  brown;  the  edges  of  the  fins  paler; 
caudal  pale  brown,  with  a  terminal  and  median  dark-brown  bars;  on 
sides  many  indistinct  longitudinal  bars  of  dark  blown  and  on  head 
and  belly  numerous  small,  indistinct  brownish  spots.  Here  described 
from  specimens  from  Nagasaki,  the  largest  reaching  lOi  inches. 

In  young  examples  the  markings  on  the  sides  are  more  distinct; 
and  a  dark  spot  is  mostly  evident  on  the  upper  side  of  the  back;  the 
gill  opening  shorter  than  the  eye;   dorsal  spine  robust.     In  only  3 
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specimens  is  the  second  dorsal  prolonged  into  a  filament,  2  of  them 
being  from  Misaki,  the  other  from  Hakata. 

This  fish  is  very  common  in  shallow  sandy  bays  in  southern  Japan. 
In  color  and  form  it  approaches  very  closely  to  the  Atlantic  species, 
Stephanolepis  hispidtis^  which  Dr.  Gunther  considers  a  '' variety"  of 
the  same  species.  Steindachner  claims  that  the  Japanese  species, 
Mormcanthus  cii^rhifer^  is  distinct  from  the  liast  Indian,  Monacanthus 
setifer  Bennett.  The  upper  line  of  the  head  (in  M.  clrrhifer)  is  steeper, 
and  the  snout  less  projecting,  and  the  dorsal  spine  shorter  than  in  M. 
aetifer.  Our  many  specimens  are  from  Tokyo,  Misaki,  Totomi  Bay, 
Onomichi,  Wakanoura,  Kobe,  Tsuruga,  Hakata,  and  Nagasaki. 

The  species  has  many  names  in  Japan,  the  commonest,  Kawahagi 
and  Kawamuki  (wrongly  spelled  Komuki  by  Bleeker),  meaning  a  fish 
which  must  have  its  skin  peeled  or  scraped  off  before  eating.  Most  of 
these  names  are  also  loosely  applied  to  other  Monacanthidde^  BalUtidse^ 
and  Accmthuridse.  The  present  one  is  called  Mahagi,  the  true  skin- 
scraper. 

{cirrhifer^  bearing  fringes  of  hair.) 

II.  STEPHANOLEPIS  JAPONICUS  (TUesius). 
YOSOGI. 

Monacanthus  japonicus^  Tilesius,  M^m.  Soc.  Mobcou,  II,  1801,  pi.  xiii;  Japan 

(D.  I.  24,  A.  24). 
Monacanthus  trachycUrma  Bleeker,  Act.  Soc.  Sci.  IndoNeerl.,  VIII,  1860;  Japan, 

VI,  p.  70;  Nagasaki.— GtJNTHER,  Cat.  Fish.,  VIII,  1870,  p.  229. 

Head,  2^  to  2i;  depth,  If;  D.  I.  27  and  28;  A.  28.  Body  oblong, 
deep,  compressed,  covered  with  rather  large  asperities,  so  that  it  is 
very  rough  to  the  touch.  Head  deeper  than  long,  the  upper  profile 
nearly  straight  or  very  little  concave;  snout  slightly  produced;  teeth 
strong,  emarginate;  lips  rather  thin,  fleshy,  and  smooth;  eye  high  in 
head,  2f  in  snout  and  3i  in  head;  interorbital  space  strongly  convex. 
Gill  opening  below  the  posterior  part  of  eye,  a  little  longer  than  the 
space  between  the  lower  margin  of  the  eye  and  its  own  upper  extrem- 
ity, with  a  narrow  fleshy  flap;  spinous  dorsal  over  posterior  part  of 
eye  and  midway  between  tip  of  snout  and  origin  of  soft  dorsal;,  dorsal 
spine  rather  rough,  and  small  antrorse  spines  in  a  single  series  laterally 
and  posteriorly;  origin  of  soft  dorsal  over  that  of  anal,  both  of  about 

*  We  are  indebted  to  Mr.  Gannan  for  (he  following?  copy  of  Tilesius* s  a(X*ount  of 
Batistes  japonieus: 

**  Batistes  jap.  J  totus  scaber,  radio  dorsali  hispido  j)oeti(^  aculeis  recurvatis  serrato, 
pinniB  ventralie  in  unicam  coalitis,  hispidis  coriaceis  inonacanthiH,  oculia  niaximis 
argenteo  viridiscentibus,  membrana  nictitante  tectie,  apertura  branchiali  simplici, 
maxilla  superiore  prominente  pinna  caudali  ad  latera  inermi.'* 

P.  10,  V.  t'j,  a.  24,  C.  20,  D.2»^.  The  figure  shows  a  small  ventral  flap.  Ventral 
spine  apparently  immovable.  Sides  with  cloudings  and  streaks.  Body  deep,  two- 
fifths  or  more  of  total  length. 
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equal  height,  with  their  anterior  rays  the  longest  and  the  margins  of  the 
fins  obtusely  rounded;  caudal  convex,  the  edges  blunt;  pectoral  equal  to 
the  rather  thick  caudal  peduncle;  ventral  spine  produced  and  movable. 
Color  in  alcohol  dull  brown  with  darker  mottlings;  spinous  dorsal 
crossed  by  three  dark  brownish  bands,  another  before  its  base,  and 
still  another  from  eye  to  eye;  on  the  trunk  are  dark  blotches,  one  at 
the  origin  of  dorsal,  two  along  the  base  of  the  anal;  with  the  exception 
mentioned,  all  .the  fins  are  plain  except  the  caudal,  which  has  three 


Eio, ;,.— Stephanolepis  japonicus. 

indistinct,  broad  dark  bars,  a  brown  ring  around  the  snout,  a  bar 
across  the  throat  below,  and  still  another  much  farther  below.  The 
two  specunens  from  which  this  description  is  taken  were  secured  at 
Nagasaki,  and  measure  3H  and  4r^  inches. 

This  species  is  known  to  us  from  two  fine  specimens  taken  at  Naga- 
saki. It  is  well  separated  from  Stephanolepls  clrrhifer  by  the  smaller 
number  of  fin  rays,  and  by  the  rougher  scales.  It  is  probably  not 
common. 

12.  STEPHANOLEPIS  OBLONGUS  (Schlegel). 
UMAZURAHAGI  (HORSE-FACE  SCRAPER). 

Manacanthus  oblongus  Schlegel,  Fauna  Japonica,  Poise.,  1846,  p.  291,  pi.  cxxx, 
fig.  2;  Nagasaki  (in  part,  figure  and  description  of  the  young;  two  caudal 
filaments  figured).—?  Bleeker,  Act.  Sec.  Sci.  Indo-Nederl.,  Ill,  1857,  Japan, 
IV,  p.  34,  pi.  Ill,  fig.  1;  Nagasaki  (caudal  figured  with  4  upper,  4  median,  and 
2  lower  filaments,  10  in  all).— GtJNTHER,  Cat.  Fish.,  IV,  1862,  p.  241;  Japan, 
Zanzibar  (?). 

Monacanthus  broeki  Bleeker,  Act.  Soc.  Sci.  Indo-Nederl.,  Ill,  1857,  Japan,  IV, 
p.  35,  tig.  2;  Nagasaki  (caudal  figureil  with  1  upper  and  1  median  filament; 
eye  2 J  in  the  long  snout;  dorsal  spine  short) . 

?  Monacanthus  frenatus  Peters,  Monatsb.  Ak.  Wiss.,  Berlin,  1855,  p.  464. 
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*  Head  3;  depth  2i;  D.  I.  26;  A.  27.  Body  oblong,  compressed,  and 
deepest  anteriorly;  skin  fine  velvety  to  the  touch.  Head  deeper  than 
long  with  the  upper  profile  straight;  snout  not  produced,  blunt;  eye 
high,  3  in  snout,  1  in  interorbital  space,  and  4  in  head;  interorbrtal 
space  strongly  convex;  gill  opening  below  the  posterior  part  of  the 
eye,  level  with  the  mouth,  and  greater  than  the  space  between  its  upper 
extremity  and  lower  margin  of  eye;  dorsal  spine  over  the  posterior 
part  of  the  eye,  finely  striated,  the  sides  with  small  antrorse  spines 
behind,  and  its  origin  nearer  the  origin  of  the  soft  dorsal  than  the  tip 
of  the  snout;  soft  dorsal  and  anal  with  their  anterior  rays  very  high, 
then  rapidly  diminishing  in  length  till  the  last,  which  are  very  short, 
the  lobe  thus  produced  very  blunt;  caudal  strong,  its  median  rays  the 
longest  and  forming  a  point,  throe  of  them  ending  in  filaments,  so  that 


Fig.  2.— Stbphanolepis  oblokoub. 

the  upper  and  lower  rays  are  the  shortest;  pectoral  short,  about  equal 
to    the   deep,  compressed  caudal  peduncle;    ventral    spine   movable. 

Color  in  alcohol  brown  marked  with  darker;  a  light  streak  from  eye 
over  gill  opening  on  to  the  sides;  several  dark  bars  across  dorsal  spine, 
1  at  its  base  in  front,  and  1  from  one  eye  to  the  other;  traces  of  seveml 
dark  bands  across  the  throat;  ventral  region  dark;  2  black  spots  on 
the  back  at  the  base  of  the  dorsal,  and  2  similar  spots  on  the  abdomen 
at  the  base  of  the  anal;  caudal  brownish,  with  3  indistinct  cross-bars; 
membrane  of  spinous  dorsal  blackish;  pectoral,  ventral,  and  anal  fins 
mostly  plain;  traces  of  several  brownish  bars  across  the  throat.  Here 
described  from  an' example  (with  three  caudal  filaments)  4i  inches  long, 
from  Nagasaki. 

This  species  is  easily  distinguished  by  its  oblong  form,  filamentous 
caudal  and  high  soft  dorsal  in  connection  with  the  movable  ventral 
spine.     It  has  been  rarely  taken  about  Nagasaki.     We  have  a  single 
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specimen  from  that  locality.  This  species  is  correctly  described  and 
roughly  figured  by  Schlegel,  who  refers  to  it  as  the  young  of  Mona- 
cantkus  6blo7igus^  regarding  Pseudonionaco/nthvs  trwdestvs  as  the  adult 
of  the  same  species.  Schlegel's  count  of  5  rays  (D-38;  A-33)  is  evi- 
dently drawn  from  PseudomonacantKus  inodestus.  In  the  plates  a 
much  smaller  number  is  shown.  Our  specimen  corresponds  to  Schle- 
gel's figure  of  Manacanthvs  dblongus^  and  to  the  account  of  Monacan- 
thus  hroeki  given  by  Bleeker.  Bleeker's  oblongiiH^  with  10  caudal 
filaments,  higher  dorsal  spine,  and  shorter  snout  may  be  a  different 
species,  but  it  is  probable  that  the  difference  is  one  of  age  or  sex. 
No  two  of  the  recorded  specimens  agree  as  to  the  number  of  caudal 
filaments. 

{oblongus^  oblong.) 

9.  PSEUDOMONACANTHUS  Bleeker. 

PBeudomonacanthus  Bleeker,  Neclrl.  Tydskr.  Dierk.,  III.  1866,  p.  11  (macrurtui). 
AcarUhalvieres  Bleeker,  Atlas  Ichth.  Balist.,  1865-69,  p.  100  {paragaudatus). 

This  genus  differs  from  Mmiucanthtis  chiefly  in  having  the  ventral 
spine  immovably  attached  to  the  pelvic  bone.  The  body  is  oblong, 
covered  with  velvety  scales,  the  depth  being  not  more  than  half  the 
length.  The  dorsal  spine  has  a  row  of  retrorse  barbs  on  each  lateral 
edge,  and  usually  a  pair  of  rows  of  smaller  barbs  in  front,  the  latter 
almost  obsolete  in  old  specimens.  The  species  vary  considerably  in 
form.     Chiefly  East  Indian. 

{tf.'€v6i^g^  false;  Monacanthw*). 

13.  PSEUDOMONACANTHUS  MODESTUS  (Giinther). 
CHACHE;  KUROHAGI  (BLACK  SCRAPER). 

MonacarUhus  ohUmgm  Schlegel,  Fauna  Japonica,  Poiss.,  1846,  p.  291;  Nagasaki 
(in  part,  description  of  adults,  not  figures). 

MonacarUhus  Tnodestus  GOnther,  Ann.  Mag.  Nat.  HLst.,  1877,  p.  446;  Inland  Sea 
of  Japan  (D.  II,  36;  A.,  34;  depth,  2i  in  length;  dorsal  spine  broken,  see- 
Boulenger). 

PseudomonacanthiLs  viodestns  Jordan  and  Snyder,  ('heck  List,  1901,  p.  93;  Yoko- 
hama, Hakodate. 

Monacanihus^  poljakom  Herzenstein,  Ann.  Mus.  Zool.  Ac.  St.  Petersburg,  1896, 
p.  98;  Yokohama,  Coll.  I.  S.  Poljakow.  (Length  287  mm.,  depth  2?  in 
length;  D.  II,  37;  A.,  35;  adult  specimen;  profile  convex. ) 

Monaxmnlhus  inaximowlezn  Herzenstein,  Annuaire  Mus.  Zool.  Ac.  St.  Peters- 
burg, 1896,  p.  9;  Hakodate,  Coll.  Maximowicz.  (Length  144  mm.,  depth 
2^  in  length;  D.  II,  37;  A.,  35;  young  example;  profile  concave). 

Mmuicanihus  f  ayraudi  Ishikawa,  Prel.  Cat,  1897,  p.  3;  Boshu  (not  of  Quoy  and 
Gaimard). 

Head  3f  to  8|;  depth  2i  to  2f ;  D.  I.  36  to  38;  A.  34  to  36.  Body 
elongate,  strongly  compressed.  Head  deeper  than  long;  snout  not 
produced  much;  upper  profile  mostly  convex;  lips  not  very  thick  and 
fleshy;  median  teeth  of  the  mandible  the  largest  and  most  powerful, 
and  all  with  notched  edges;  jaws  almost  equal;  eye  high  in  head,  4  in 
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snout,  and  5  in  head,  gi'eater  than  the  space  between  its  lower  margin 
and  the  gill  opening  and  a  little  less  than  li  in  interorbital  space;  nos- 
trils small,  gill  opening  f  the  pectoral  or  equal  to  the  convex  inter- 
orbital space;  with  fleshy  flap;  spinous  dorsal  over  posterior  part  of 
eye;  its  origin  from  midway  to  a  point  a  little  nearer  the  tip  of  the 
snout  than  the  origin  of  the  soft  dorsal;  rather  slender  spine,  little 
roughed  on  front,  and  with  2  median  series  of  very  small  tubercles, 
and  a  single  series  of  antrorse  barbs  on  each  side.  Soft  dorsal  and  anal 
with  the  anterior  rays  much  the  longest,  those  of  the  former  often 
more  than  half  of  the  head;  caudal  i^ays  strong,  the  edge  convex; 
ventral  spine  small  and  rdugh;  body  smooth. 

Color  in  spirits,  pale  brown,  nearly  uniform;  the  fins,  deep  vitriol 
blue,  especially  in  the  adult,  outer  portion  of  dorsal  and  anal  darker 
than  the  base  of  the  fin;  caudal  dark  with  the  outer  i-ays  light.     Here 


Fig.  8.— P8EUDOMONACANTHU8  MODE8TU8. 


described  from  specimens  from  Kobe,  the  largest  11|  inches  long.  In 
young  specimens  the  color  in  spirits  is  pale  brown,  darker  above,  the 
sides  with  5  dark  brownish  series  of  spots  or  blotches,  and  the  caudal 
blackish  on  the  outer  portion  with  the  outer  rays  light. 

This  species  is  very  abundant  on  the  coasts  of  Japan,  reaching  the 
length  of  a  foot,  and  often  coming  into  the  markets  when  its  flesh  is 
regarded  as  wholesome.  It  is,  in  fact,  the  commonest  and  most  widely 
diffused  of  all  the  Japanese  filefishes,  extending  its  range  to  the  far 
north.  In  life  the  vitriol  blue  color  of  the  fish  serves  to  distinguish 
it.  The  dorsal  spine  is  smoother  and  much  more  flattened  in  the  adult 
than  in  the  young,  and  there  is  considerable  variation  in  depth  of 
body  with  age  or  sex.  Our  many  specimens  are  from  Otaru,  Hako- 
date, Aomori,  Tokio,  Misaki,  Tsuruga,  Kobe,  Onomichi,  Hiroshima, 
Hakata,  and  Nagasaki. 

{modestus^  modest.) 
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lO.  RUDARIUS  Jordan  and  Fowler. 
RudaHus  Jordan  and  Fowler,  new  genus  (ercodes). 
This  genus  has  the  immovable  ventral  spine  of  Pseudorno7iac<Mithu8^ 
with  a  short  deep  body,  approaching  that  of  Brdcfialuteres. 
{rudU^  rough). 

14.  RUDARIUS  ERCODES  Jordan  and  Fowler,  new  species. 

Pseudomonacanthus  trachyderirui  Jordan  and  Snyder,  Check  list,  1901,  p.  93; 
Yokohama  (not  of  Sleeker). 

Head  3  to  3f ;  depth  li  to  li;  D.  I.  'lb  or  26;  A.  24  or  25.     Body 
short,  deep  and  compressed;  rather  rough;  the  caudle  peduncle  some- 


FlG.  i.— RUDARIUS   ERCODES. 


times  with  many  slender  curved  spines.  Head  deep,  its  length  about 
two-thirds  its  depth;  eye  rather  large,  superior,  If  in  snout,  2|  in 
head,  equal  to  space  between  its  lower  margin  and  lower  margin  of  gill 
opening;  equal  to  caudal  peduncle;  interorbital  space  convex,  greater 
than  eye;  upper  profile  concave;  teeth  emarginate,  those  in  the  lower 
jaw  the  larger;  gill  opening  small,  with  narrow  fleshy  flap;  lips  mod- 
erately thick;  jaws  equal;  spinous  dorsal  over  posterior  part  of  eye, 
convex,  roughened  in  front;  a  single  series  of  antrorse  spines  on  each 
side,  and  its  base  midway  or  a  little  nearer  the  tip  of  the  snout  than 
the  origin  of  the  soft  dorsal;  soft  dorsal  and  anal  of  nearly  equal 
height;  the  origin  of  the  latter  a  little  in  advance  or  under  the  origin 
of  the  fonner;  caudal  rounded;  ventral  spine  short  and  rigid;  pectoral 
equal  or  longer  than  the  least  depth  of  the  caudal  peduncle. 
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Color  in  alcohol  brownish;  the  lower  part  of  the  head  and  abdomen 
lighter;  the  membrane  of  spinous  dorsal  pale  like  those  of  the  soft 
dorsal  and  anal,  but  marked  with  one  or  more  blackish  blotches;  pec- 
toral pale;  caudal  pale,  base  frequently  darker  and  marked  with  about 
6  narrow  wavy  blackish  bars;  often  several  ill-defined  blackish  patches 
on  the  sides  of  the  "body,  2  at  the  base  of  the  soft  dorsal,  2  al)ove  the 
base  of  the  anal,  and  1  above  the  anal  spine;  brown  lines,  darker  than 
the  ground-color,  forming  round  light  spots  everywhere  on  the  trunk, 
though  varying  in  some  examples;  chin  with  black  band  from  each 
corner  of  the  mouth,  extended  downward  in  the  middle;  a  dark  stripe 
from  chin  to  eye,  then  another  a  little  below  this,  and  finally  still 
another  further  below;  here  described  from  specimen  from  Misaki; 
length  2i  inches.  Little  variation,  except  in  depth  of  color,  is  to  be 
found  in  our  large  series.  Type  No.  7127.  Leland  Stanford  Junior 
University  Museum. 

This  little  fish,  very  different  in  appearance  from  Paeudomofvacan- 
thu8  modestus^  may  be  recognized  at  once  by  its  immovable  ventral 
spine  and  its  reticulated  coloration.  It  is  very  common  in  the  shallow 
bays  of  southern  Japan.  Our  many  specimens  are  from  Tokio,  Yoko- 
hama, Misaki,  Tsuruga,  Wakanoura,  Onomichi,  and  Nagasaki. 

(fp/co^,  a  net;  eidcog^  resemblance.) 

11.  BRACHALUTERES    Bleeker. 
BrachaliUeres  Bleeker,  Ned.Tyds.  Dierk.,  Ill,  1866,  p.  13  (trossulus) . 

Body  very  deep,  almost  circular,  little  compressed,  covered  with 
soft,  velvety  skin;  no  ventral  spine;  dorsal  spine  inserted  above  the 
eye;  its  surface  rough  with  gmnules  or  bristles,  but  without  barbs;  fins 
short  and  low.     Small  fishes  of  the  Australian  and  Japanese  seas. 

{fipaxvg^  short;  Aluteres.) 

1$,  BRACHALUTERES  ULVARUM  Jordan  and  Snyder,  new  species. 

Head  3i  to  3|;  depth  If  to  li;  D.  I.  27;  A.  25.  Body  very  deep, 
compressed,  and  fine  velvety.  Greatest  depth  of  head  twice  its  length; 
upper  profile  of  the  head  slightly  concave,  the  snout  protruding  a 
little;  eye  rather  high  in  head,  2  in  snout,  2J  in  head  and  distant  from 
the  lower  edge  of  gill  opening  about  twice  its  own  diameter;  inter- 
orbital  space  convex;  mouth  small,  high  in  head^  lips  not  very  thick; 
teeth  emarginate  and  pointed;  the  jaws  subequal;  pelvic  profile  very 
round  and  convex;  gill  opening  small,  half  the  diameter  of  the  eye, 
nearly  vertical,  below  the  posterior  part  of  the  eye  and  entirely  above 
the  pectoral,  and  with  narrow  fleshy  flap;  base  of  spinous  dorsal  nearer 
the  origin  of  the  soft  dorsal  than  the  tip  of  the  snout;  spine  short, 
moderately  thick,  and  finely  roughened  in  front;  soft  dorsal  and  anal 
low,  and  the  origin  of  the  latter  a  little  behind  or  under  that  of  the 
former;  caudal  equal  to  the  head  or  a  little  shorter,  and  its  margin 
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convex;  pectoral  short,  rounded,  and  1^  in  snout;  caudal  peduncle 
rather  thick  and  deep,  1^  to  2^  in  head;  its  sides  in  the  larger  examples 
covered  with  numerous  fine  slightly  recurved  bristle-like  spines. 

Color  plain  brownish,  2  narrow  dark  bars  across  forehead  from  one 
eye  to  the  other;  fins  all  plain  except  the  dark  blotch  on  the  mem- 
brane of  the  spinous  dorsal  above,  and  the  caudal,  which  is  washed 
with  darker  at  the  base,  and  with  about  12  blackish  wavy  bars,  broad 
basally;  on  the  sides  of  the  body  are  a  number  of  fine  narrow  dark 
bars  running  longitudinally;  indistinct  ti'aces  of  2  dark  blotches  along 
base  of  soft  dorsal  and  base  of  anal  on  the  body;  a  narrow  dark  stripe 


Fig.  5.— Brachaluteros  ulvarum. 

from  eye  down  the  sides  of  the  snout,  and  another  from  the  eye  below 
convexly  to  the  base  of  the  pectoral.  Here  described  from  2  examples 
from  Misaki,  2f  and  2i  inches  long.  These  are  No.  7128.  Leland 
Stanford  Junior  University  Museum. 

The  species  has  been  seen  only  in  the  bays  around  Misaki  on  the 
bottom  of  green  sea  weeds,  where  numerous  specimens  were  taken. 

fuhm^  sea  lettuce). 

12.  PARALUTERES  Bleeker. 
Paro/it^ew  Bleeker,  Atlas  Ichth.,  V.  1865-69,  p.  138  (prixmurm). 
Body  considerably  longer  than  deep,  not  greatly  compressed,  cov- 
ered with  finely  granular  skin;  sides  of  tail  with  fine  bristles  and  two 
pairs  of  spines  pointing  forward;  no  ventral  spine;  dorsal  spine  mod- 
erate, curved,  covered  with  smooth  skin,  inserted  behind  the  eye  and 
bound  down  by  the  integument  so  as  not  to  be  fully  erectile. 
One  species,  small  in  size  and  handsomely  colored. 
{jcapd^  near;  Aluteres). 
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i6.  PARALUTERES  PRIONURUS  Bleeker. 

AliUarius  prionurus  Bleeker,  Verb.  Bat.  Gen.,  Balist.,  XXIV,  1852,  p.  20,  pi.  in, 
fig.  6;  East  Indies.— Hollaed,  Ann.  Sci.  Nat.,  II,  1854,  pi.  xiv,  fig.  10, 
and  1855,  p.  21. 

Paraluteres  prionurus  Bleekek,  Atlas  Ichth.,  V,  1865-69,  p.  138,  pi.  ccxxvii, 
fig.  1 ;  East  Indies,  New  Guinea. 

Monacanthus prionurus  GfiifTBi&Rj  Cat.  Fish.,  VIII,  1870,  p.  234  (copied). 

Head  3i;  depth  If;  D.  I.  26;  A.  24.  Body  somewhat  thick,  com- 
pressed and  smooth.  Head  deep,  the  snout  not  protruding  much ,  so  that 
the  upper  profile  line  is  almost  straight  to  the  dorsal;  eye  high,  2  in 
snout,  3  in  head,  and  li  in  interorbital  space;  jaws  equal;  teeth  pointed; 
lips  rather  thin  and  fleshy;  interorbital  space  flat;  gill  opening  2  in 
interorbital  space,  nearly  vertical;  not  far  behind  eye,  and  its  distance 


Fig.  6.— Paraluteres  prionurus. 


from  the  same  much  less  its  length;  dorsal  spine  a  trifle  shorter  than 
snouts  covered  with  the  skin  of  the  back  almost  to  its  tip,  its  origin 
much  nearer  that  of  the  soft  dorsal  than  the  tip  of  the  snout,  and 
falling  over  the  posterior  part  of  the  eye;  origin  of  soft  dorsal  a 
little  before  that  of  the  anal,  and  the  anterior  rays  of  both  fins  the 
longer;  longest  dorsal  rays  longer  than  longest  anal  rays,  and  equal  to 
the  interorbital  space;  caudal  rounded,  the  edges  obtusely  rounded; 
pectoral  short,  below  the  gill  opening,  and  equal  to  the  interorbital 
space.  Caudal  peduncle  deeper  than  the  length  of  the  pectoral  but 
not  equal  to  the  snout;  posteriorly  and  on  the  sides  a  bare  area  in 
which  4  curved  spines  are  placed  in  two  series. 

Color  in  spirits  pale  brownish,  a  band  across  base  of  spinous  dorsal 
from  eye  to  eye;  2  broader  bands,  both  narrow,  on  the  sides  of  the 
body  until  level  with  the  eye,  when  they  become  broad,  extend  over 
the  back,  the  first  including  the  upper  half  of  the  spinous  dorsal  and 
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region  between  the  two  dorsals,  and  the  other  not  extending  on  the 
soft  dorsal  at  all,  blackish  brown;  back  blackish  brown  behind  second 
dorsal  band  to  the  base  of  the  upper  caudal  luy ;  on  the  throat  a  round 
black  spot  on  each  side;  head  and  lower  surface  of  the  body  marked 
with  various  brownish  spots  and  blotches  becoming  large  and  few  in 
number  on  the  posterior  sides  of  body;  soft  dorsal,  anal,  and  pectoral 
fins  plain;  caudal  plain  except  indistinct  blackish  lunate  bar  from  base 
of  upper  rays  to  base  of  lower  and  marked  with  small  whitish  spots; 
length  2-i\  inches.  Here  described  from  Wakanoura,  from  the  only 
specimen  of  this  pretty  and  interesting  little  fish  taken  by  us.  It  dif- 
fers a  little  in  color  from  Bleeker's  figure,  but  it  is  probably  the  same 
species. 

{Ttpicov^  saw;  ovpd^  tail.) 

13.  ALUTERA  Cuvier. 

Les  Aluthres  Cuvier,  R^ne  Anim.,  Ist  ed.,  1817,  p.  153  (ynonoceros). 
Alutera  Agassiz,  Spix,  Pise.  Brasil,  1829,  p.  137  {monoceros) . 
Aluleriaf  AluteriuSy  etc.,  corrected  spelling. 

Body  elongate,  strongly  compressed,  covered  with  minute  scales; 
snout  short,  the  anterior  profile  convex;  mouth  and  teeth  essentially 
as  in  Momicanthus^  but  the  lower  jaw  more  projecting,  so  that  the 
lower  teeth  are  directed  obliquely  upward  and  backward.  Gill  open- 
ing an  oblique  slit,  longer  than  eye,  situated  below  and  in  advance 
of  eye,  its  posterior  end  behind  base  of  pectorals;  pelvic  bone  long, 
falcate,  movable  under  the  skin,  without  spine  at  its  extremity;  dorsal 
spine  small,  inseited  over  the  eye,  rough,  but  without  barbs;  soft 
dorsal  long  and  anal  long,  each  of  45  to  50  rays;  ca.udal  tin  short, 
shorter  than  head,  almost  truncate,  the  middle  rays  little  produced; 
pectorals  small.     Size,  large. 

(^f,  privative;  Xvtff/j^  a  deliverer;  or  (according  to  Dum^ril),  clXovrog^ 
unwashed,  sordid.) 

17.  ALUTERA  MONOCEROS   (Osbeck). 

Caprmus  murium  dentibus  minuiis  Klein,  Ichth.  Missus,  III,  p.  25,  1742,  pi.  in, 

fig.  9;  very  bad,  no  locality. 
BcUistes  monoceros  Osbeck,  Iter  Chinensis,  1757,  p.  110;  China. — Linn.«uh,  Syst. 

Nat.,  10th  ed.,  I,  1758,  p.  327  (after  Osbeck). 
Balistes  ohlmigiusculusy  et<\,  Gronow,  Zoophyl.,  1765,  No.  193;  Indian  seas. 
ILija  barbuda  Parka,  Dis.  Piezas  Hist.  Nat.,  1787,  p.  48,  pi.  xxii,  fig.  2;  Habana. 
Balistes  kleinii  Gmelin,  Syst.  Nat.,  1788;  Indian  seas  (after  Gronow  and  Klein). 
Batistes  barttatus  Walbaum,  Artedi  Piscium,  III,  1792,  p.  464  (after  Klein). 
Balistes  monoceros  var.  unicolor  Bloch  and  Schneider,  Syst.  Ichth.,  1801,  p.  463 

(after  Gmelin). 
Balistes  serraticoniis  Freminville,  Nouv.  Bull.  Sc.  Soc.  Philom.,  No.  67,  1813, 

p.  249,  pi.  IV,  fig.  1. 
Aluteres  berardi  Lesson,  Voyage  Coquille,  Zool.,  1828,  p.  108,  pi.  vii;  New  Guinea. 
Alutera  ciyi^m  Schleo el,  Fauna  Japon.,  Poiss.,  1846,  p.  292,  pi.  cxxxi,  fig.  1; 

Nagasaki. 
Alutarius  amphacanthis  Bleeker,  Verb.  Bat.  Gen.,  Balist.,  XXIV,  p.  23,  pi.  n, 

fig.  5;  East  Indies. 
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AltUarius  oblUeratus  Cantor,  Malayan  FisheSi  1850,  p.  353;  Pinang. 

BcUistes  linguatula  Gbonow,  Cat.,  Ed.  Gray,  1854,  p.  35;  Indian  seas  (after  Baliatea 
oblongiusculuSf  etc.,  of  Gronow). 

AltUerus  anginoms  Hollabd,  Ann.  Sci.  Nat.,  IV,  1855,  p.  11;  East  Indies. 

Baligtes  unicomus  Basilbwbky,  Nouv.  Mto.  Soc.  Nat.  Moscou,  X,  1855,  p.  263; 
North  China. 

AhUarius  macracarUhus  Blebkbr,  Verh.  Bat  Gen.,  XXIV,  1852,  Balist.,  p.  22, 
pi.  ni,  fig.  6;  East  Indies. 

fAlutera  guntheriana  Poey,  Proc.  Ac.  Nat.  Sci.  Phila.,  1863,  p.  184;  Habana. 

MonocarUhus  monoceros  GCnther,  Cat.  Fish.,  VIII,  1870,  p.  251;  Zanzibar,  Pinang, 
Amboyna,  China,  Japan. — Nyotrom,  Svensk.  Vet.  Handl.,  1887,  p.  47;  Naga- 
saki. 

AhOera  monoceros  Jordan  and  Evkrmann,  Fish.  N.  and  M.  Amer.,  II,  1898,  p. 
1720. 

Head  3|;  depth  2|;  D.  I.  49;  A.  51.  Body  oblong,  much  com- 
pressed, and  skin  with  a  fine  velvety  touch.  Head  very  deep,  convex 
both  above  and  below;  snout  slightly  produced  upward;  eye  small, 
not  much  above  the  mouth,  5  in  snout,  5f  in  head,  If  in  space  between 
its  upper  margin  and  origin  of  spinous  dorsal,  and  1  in  space  between 
its  lower  margin  and  upper  margin  of  gill  opening;  teeth  broad,  emar- 
ginate,  the  middle  mandibular  pair  pointed;  lips  thin  and  narrow, 
smooth;  nostrils  small,  in  front  of  upper  part  of  eye;  gill  opening 
rather  long,  oblique  forward  till  a  little  anterior  to  the  nostrils,  2f  in 
snout  and  equal  to  pectoral;  origin  of  spinous  dorsal  over  the  anterior 
edge  of  eye,  and  midway  between  the  tip  of  the  snout  and  the  origin 
of  the  soft  dorsal;  soft  dorsal  and  anal  with  the  anterior  rays  the 
longer,  the  longest  in  both  of  the  fins  equal;  caudal  damaged;  pectoral 
inserted  below  the  mouth  and  a  little  behind  the  middle  of  the  eye; 
caudal  peduncle  compressed,  equal  to  one-third  the  distance  from 
posterior  margin  of  eye  to  tip  of  snout. 

Color,  in  alcohol,  uniform  brown,  mottled  with  darker,  and  the  fins 
all  plain-colored  and  pale.  Here  described  from  a  specimen  lOi  inches 
long,  obtained  by  Professor  Otaki  in  the  market  at  Tokyo.  Tropical 
seas,  ranging  widely,  recorded  from  Cape  Cod,  throughout  the  East 
and  West  Indies,  and  from  Nagasaki  in  Japan,  where  it  must  be  rare. 
The  original  Alutera  monoceros  came  from  China.  The  American 
species,  Alutera  gxmtheriana  Poey,  will  very  likely  prove  diflferent. 

{monoceros^  the  unicorn;  f^ovog^  one;  KSpag^  horn.) 

14.  OSBECKIA  Jordan  and  Evermann. 
OsbeckUi  Jordan  and  Evermann,  Check  List  Fishes  N.  A.,  1896,  p.  424  {scripta). 

This  genus  is  very  close  to  Alutera,  differing  in  the  longer  snout, 
concave  anterior  profile,  and  veiy  long  caudal  fin,  in  which  the  outer 
rays  are  much  shortened.  Size  large.  From  the  American  genus, 
Ceratacanthus,  a  very  near  relative,  Osheckia  differs  in  the  longer 
dorsal  and  anal  fins,  there  being  about  36  rays  in  Ceratacanthus. 

(Named  for  Per  Osbeck,  a  pupil  of  LinnsBus  and  an  excellent  natu- 
ralist, who  explored  the  coasts  of  China  about  1750.) 
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z8.  OSBECKIA  SCRIPTA  (OBbeck). 

Unicomupwces  hahamenm  (the  Unicom  fish)  Catesby,  Hist.  Nat.  Carolina,  etc., 

II,  1737,  pi.  XIX ;  Bahamas. 
BaliMes  scriptus  Osbeck,  Iter  Chin.,  I,  1757,  p.  144;  China. 
BcUistes  monoceros,  var.  scriptus  Gmelin,  Sys.  Nat,  1788,  p.  1463  (after  Osbeck). 
Monacanth^is  scriptus  GCnther,  Cat.,  VIII,  1870,  p.  252. 
AliUera  scripta  Jordan  and  Evermann,  Fish.  N.  and  M.  Amer.,  Ill,  1898,  p. 

1719. 
?Lija  trompa  Parra,  Dis.  Piezas  Hist.  Nat.,  1787,  p.  46,  pi.  xxii,  fig.  1;  Habana. 
Salistes  Icevis  Bloch,  Ichthyol.,  IX,  1795,  p.  82,  pi.  ccmxxiv;  Morocco,    Tran- 

quebar. 
BcUistes  omatus  Marion  db  Proc6,  Bull.  Soc.  Philom.,  1822,  p.  131;  East  Indies. 
AltiUres pareia  Lesson,  Voy.  Coquille,  Zool.,  1824,  p.  106;  East  Indies. 
? MonacanthtLS  proboscideus  Ranzani,  Nov.  Comm.  Ac.  Sc.  Inst.  Bonon.,  1842,  p.  8; 

Brazil. 
Aluterus  venosus  Hollard,  Ann.  Sc.  Nat,  4th  ser.,  IV,  1855,  p.  14,  pi.  i,  fig.  3; 

New  Ireland,  Bismarck  Archipelago.     Coll.  Lesson  and  Garnot. 
?Alut£rapicturata  Poey,  Proc.  Ac.  Nat  Sci.  Phila,  1863,  p.  183,  Cuba. 

Head  3;  depth  3^;  D.  I.  44  to  46;  A.  46  to  48.  Body  oblong,  gi-eatly 
compressed,  the  depth  a  little  greater  than  the  space  between  the  tip 
of  the  snout  and  the  posterior  margin  of  the  eye.  Head  long,  its 
depth  equal  to  space  from  tip  of  snout  to  posterior  margin  of  eye; 
snout  produced  upward,  the  upper  profile  concave;  eye  rather  small, 
3i  to  4i  in  snout,  4  to  5i  in  head,  |  equal  to  its  diameter  to  1  in  the 
space  between  the  upper  end  of  the  gill  opening  and  its  lower  margin, 
and  equal  to  interorbital  space;  mouth  small;  jaws  subequal;  teeth 
pointed;  lips  thin  and  rather  narrow;  gill  opening  beginning  before 
the  eye,  but  not  as  far  forward  as  the  nostril,  runs  obliquely  upward 
until  below  the  origin  of  the  spinous  dorsal.  Spinous  dorsal  over 
back  part  of  the  eye  and  nearer  the  tip  of  snout  than  the  origin  of  the 
soft  dorsal  or  else  midway  between;  pectoral  inserted  level  with  the 
anterior  margin  of  the  eye,  or  a  little  in  front  of  its  center,  and  in  the 
middle  of  the  space  between  its  lower  margin  and  the  lower  edge  of 
the  body;  dorsal  and  anal  fins  low,  the  anterior  rays  of  both  a  little 
longer  than  the  others,  and  their  origins  opposite;  caudal  long,  very 
long  in  young,  in  which  it  is  2i  in  body,  and  with  the  median  rays 
much  longer  than  the  others;  caudal  peduncle  2  or  a  trifle  over  in  head. 

Color  of  young  in  spirits  uniform  brownish,  many  light-bluish 
curved  streaks  and  spots,  some  nearly  as  large  as  the  pupil  of  the  eye; 
fins,  except  the  caudal,  all  plain-colored,  caudal  fin  barred  with  broad, 
irregular  dark-brownish  stripes  on  its  basal  portion,  and  with  its  outer 
part  dark-brownish.  Skin  fine  velvety.  Tropical  seas,  common  in 
East  and  West  Indies  alike,  occasionally  met  with  on  the  west  coast  of 
Mexico,  rare  northward.  We  have  received  a  single  small  specimen, 
5f  inches  long,  from  Kiusiu  from  Professor  Mitsukuri,  and  a  stuffed 
one,  13f  inches  long,  from  Nagasaki  from  a  lociil  collector.  The  above 
description  is  from  these  two  specimens. 
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Alutera  scripta  is  probably  I'are  in  Japan.  The  original  Hcripta 
came  f roni  China;  the  American  species,  Osheclda  jnroboacidea  Ranzani, 
may  very  likely  prove  to  be  different. 

{scriptvs^  written,  from  the  form  of  the  markings.) 

18.    PSEUDALUTERES    Bleeker. 
Psetidaluteres  Bleeker,  Ned.  Tyda.  Dierk.,  Ill,  1865,  p.  28  (nam/jomis). 

This  genus  differs  from  Osbeckia  in  the  small  size  and  anterior 
insertion  of  the  dorsal  spine,  which  is  weak  and  placed  in  advance  of 
the  orbit, 

(^evdt^s^  false;  Alutera). 

19.  PSEUDALUTERES  NASICORNIS   (Schlegel). 

AltUera  ncuficomis  Schlegel,  Fauna  Japonica,  Poiss.,  1846,  p.  223,  pi.  cxxxi, 
fig.  2;  Nagasaki.— Bleeker,  Nat.  Tyds.  Ned.  Ind.,  V,  1853,  p.  352. 

Pseudoluterea  mmconm  Bleeker,  Ned.  Tyds.  Dierk.,  Ill,  1865,  p.  28. — Bleeker, 
Atlas  Ichth.,  V,  1865-69,  p.  139,  pi.  ccxxi,  fig.  1;  pi.  ccxxiv,  fig.  2. 

Monacanihus  mmcvmis  GCnther,  Cat.  Fish.,  VIII,  1870,  p.  254;  Zanzibar, 
Amboina. 

AlxUerusrlimocerxis  lloiA.AKHy  Ann.  Sci.,  IV,  1855,  p.  19,  pi.  i,  fig.  5. 

Depth  3  in  length;  D.  II.  43  to  49;  A.  41  to  46.  Body  oblong, 
covered  with  minute  rough  scales.  Snout  convex  in  young  males  and 
very  convex  in  adult  males;  eye  3f  to  4  in  head,  and  2^  in  snout; 
teeth  sharply  compressed;  the  lower  emarginate;  gill  opening  arising 
before  the  middle  of  the  base  of  the  pectoral,  and  below  the  posterior 
part  of  the  orbit;  spinous  dorsal  before  the  eye  and  nostrils,  nearly 
as  long  as  the  head,  straight  and  without  barbs;  soft  dorsal  and  anal 
low,  obtusely  rounded,  with  the  origin  of  the  former  in  advance  of  the 
latter;  caudal  shortly  rounded  but  with  the  angles  acute;  pectorals 
obtusely  rounded.  Color  yellowish  or  reddish  brown;  a  broad  stripe 
from  eye  to  caudal,  like  the  back,  olive  or  brownish  violet;  I'ays  of 
fins  yellow  or  golden,  the  membmnes  clear  bluish;  middle  of  caudal 
purplish-blue  or  brown;  eyes  yellow;  males  with  2  narrow  bluish  bars 
on  sides,  the  upper  through  the  eye  and  parallel  with  the  dorsal  out- 
line of  the  back.to  the  base  of  the  last  dorsal  ray,  and  the  lower  from 
along  the  abdominal  region;  body  everywhere  with  small  red  spots, 
which  run  in  a  series  along  the  bases  of  soft  dorsal  and  anal.  Length 
5i  inches.     (Schlegel,  Bleeker,  G anther.) 

This^  little  fish,  not  I'are  in  the  East  Indies,  has  l)een  but  once  recorded 
from  Japan.     It  was  not  taken  by  us. 

{fiamis^  nose;  cornu^  horn.) 
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Suborder  OSTRACODERMI.* 

This  group  includes  those  Plectognaths  which  are  without  spinous 
dorsal  and  which  have  the  body  inclosed  in  a  3-angled,  4r-angled,  or  5- 
angled  box  or  carapace,  formed  by  polygonal,  bony  scutes,  firmly 
joined  at  their  edges,  and  with  distinct  teeth  in  the  jaws.  There  is  but 
one  family,  the  OHtrdciidde^  a  singular  offshoot  from  the  Sclerodermi. 
{oarpaKov^  a  hard  shell,  like  that  of  an  oyster;  depfxa^  skin.) 

Family  IV.  OSTRACIID^]. 

TRUNK  FISHES. 

Body  short,  cuboid,  triquetrous  or  pentagonal,  covered  by  a  cara- 
pace formed  of  firmly  united  polygonal  bony  plates,  the  jaws,  bases 
of  the  fins,  and  caudal  peduncle  free  and  covered  by  smooth  skin. 
Mouth  small;  each  jaw  with  a  single  series  of  long,  narrow  teeth. 
Maxillaries  and  premaxillariei^  firmly  united.  Gill  opening  a  nearly 
vertical  slit,  below  and  behind  the  eye.  Dorsal  fin  single,  short,  with- 
out spine;  anal  short,  similar  to  dorsal;  caudal  rounded;  no  ventral 
fins;  vertebrae  14,  the  anterior  9  elongate,  the  last  5  extremely  short; 
no  ribs.  All  are  species  of  the  tropical  seas,  living  near  the  bottom 
in  shallow  waters.  The  species  of  this  group  are  so  singular  in 
appearance  and  so  easily  preserved  that  they  have  been  common  in 
collections  ever  since  the  gathering  of  tropical  curiosities  began. 

a.  Carapace  forming  a  continuous  bridge  behind  the  anal  fin;  ventral  surface  not 

carinate;  caudal  rays  10. 

h.  Body  4-angled,  sometimes  with  an  additional  median  dorsal  spine..  0«(raoion,  16 

aa.  Carapace  open  below  behind  the  anal  fin;  carapace  6-ridged,  a  ridge  along  the 

middle  of  eat»h  side Aracana,  17 

16.  OSTRACION  Linnaeus. 

Ostraeion  Linnjsus,  Syst.  Nat,  10th  ed.,  1758;  p.  330  (many  species;  first  restricted 

by  Swainson  to  4-angled  forms,  cubicus  taken  as  type). 
Tetrosomus  Swainson,  Classn.  Fish.,  II,  1839,  p.  323  {turriltJis) . 
Cibotion  Kaup,  Wiegmann's  Archiv.  Natur.,  1855,  p.  214  {cubicus). 
Ladoria  Jordan  and  Fowler,  new  subgenus  (comulu$). 

Trunk  fishes  with  the  carapace  closed  behind  the  anal  fin;  carapace 
with  or  without  frontal  and  abdominal  spines;  dorsal  rays  9  or  10; 
caudal  rays  always  10;  lateral  ridges  developed;  median  dorsal  ridge 
undeveloped  or  else  raised  with  a  sharp  spine,  and  the  body  is  there- 
fore 4-angled  or  5-angled.  Although  this  character  is  a  striking  one, 
it  is  not  one  of  high  structural  importance.  HoUard  and  Bleeker  have 
discarded  it  as  being  of  no  real  systematic  value.  We  think,  with 
Dr.  Goode,  that  the  shape  of  the  carapace  affords  "the  most  reliable 


*  This  name  should  be  used  for  the  trunk  fishes,  and  not  for  the  Ostracophori  or 
extinct  mailed  allies  of  Pterichihys,  for  which  it  has  been  so  frequently  taken. 
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guide  in  the  armngement  of  the  species  of  the  genus,"  and  we  find  it 
difficult  to  define  more  than  two  genera  in  the  family,  unless  we  assign 
generic  rank  to  each  of  the  leading  sections.  In  Japan  three  of  these 
sections  are  represented,  TetTosorrvm^  Lactoriu^  and  Oatracion.  The 
remaining  four,  Rhhiesomus^  ChapinuH^  Ldctophrys^  and  Acanthostra- 
cioHy  are  all  based  on  the  3-angled  species,  a  type  confined  to  the  West 
Indian  Region,  and  by  Jordan  and  Evermann  taken  as  a  distinct 
genus,  Lactqphrys.  This  division  into  3-angled  American  species, 
Zactophrys,  and  4-angled  Asiatic  species  Ostracion^  is  here  accepted. 

a.  Tetrosomus.    Carapace  5-angled,  the  dorsal  ridge  surmounted  by  a  very  high  spine; 

plates  of  sides  with  dark  spots ffibbommy  20 

aa.  Carapace  4-angled;  the  back  without  conspicuous  central  ridge  and  with  a  small 
spine  or  none,  carapat*e  closed  behind  the  dorsal  fin. 
b,  Ostraeion.    Carapace  without  spines  anywhere;  plates  of  sides  with  blue  spots. 

immaculaiumj  21 
bb.  Lactoria.    Carapace  with  spines,  one  before  each  eye  being  conspicuous. 
c.  Frontal  spines,  short,  divei^gent;  center  of  back  with  a  spine,  a  small  spine 
opposite  it  on  each  lateral  ridge;  ventral  ridge  with  a  spine  behind  and 
usually  two  smaller  ones  before  it;  caudal  fin  moderate;  plates  some  what  trans- 
lucent  diaphanum,  22 

cc.  Frontal  spines  very  long,  directed  forwards;  ventral  ridge  with  a  long  spine 
behind;  a  low,  blunt  spine  on  back;  caudal  fin  very  long  in  the  adult,  with 
black  spots comutum,  23 

2o.  OSTRACION  GIBBOSUM  Linnseus. 

Ostracion  gibbosus  LiNNiEUs,  Syst.  Nat.,  10th  ed.,  1758,  p.  331;  India  (after  Ostror 
don  quadrangulus  gibbosus  of  Artedi). — GtJNTHER,  Cat.  Fish.,  VIII,  1870, 
p.  258;  Zanzibar,  Persian  Gulf,  Borneo,  India. 

OstrcuHon  turrUus  ForskAl,  Descr.  Anim.,  1775,  p.  75;  Red  Sea. — Bleeker,  Verb. 
Ak.  Wet.  I,  1853,  p.  15;  Kaminoseki,  Inland  Sea  of  Japan. — Bleeker,  Atlas 
Ichth.,  V,  1865-69,  p.  31,  pi.  in,  fig.  3;  Java,  Celebes,  Buro,  Amboina, 
Ceram. — Goode,  Proc.  U.  S.  Nat.  Mus.,  1879,  p.  21,  and  of  most  authors. 

Lajdophrys  camdinus  Dekay,  New  York,  Fauna,  Fishes,  1842,  p.  341,  pi.  LVin, 
fig.  190  (recorded  by  error  from  Long  Island). 

Head  3;  depth  IJ;  D.  9;  A.  9;  P.  10;  scales  9  from  gill  opening 
to  end  of  carapace,  11  across  widest  part  of  carapace  below,  and  8 
between  spine  on  the  back  and  outermost  lateral  spine.  Eye  2  in 
head  and  1^  m  snout;  snout  obtuse,  inferior,  very  little  depressed 
above;  interorbital  space  concave;  mouth  small,  lips  rather  thick; 
teeth  small  and  pointed;  nostrils  small  and  directly  in  front  of  eye; 
supraorbital  ridge  with  a  well-developed  spine.  Carapace  with  4 
ridges,  the  upper  2  much  closer  together  than  the  lower  ones,  along 
which  are  2  low  postocular  and  4  low  posterior  spines  on  each  side; 
median  ridge  of  the  back  foiming  a  large,  compressed,  elevated,  and 
triangular  spine  curving  backward;  ventral  ridges  furnished  with  5 
spines  on  each  side  curving  backward,  the  first  one  of  which  is  small; 
gill  slit  short,  directly  behind  the  eye;  dorsal  small,  entirely   in 
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advance  of  the  anal,  and  behind  the  large  spine  on  the  back;  caudal, 
3i  in  the  length  of  the  carapace;  pectoml  large,  equal  to  the  snout, 
which  is  twice  as  long  as  the  depth  of  the  caudal  peduncle. 

Color  in  alcohol  dull  brownish,  under  surface  of  the  carapace  plain; 
sides  of  body  with  blackish  blotches  forming  5  indistinct  bars  obliquely 
directed  backward;  a  blackish  spot  on  spine  of  the  back,  base  of  dor- 
sal, caudal  peduncle,  base  of  anal;  and  2  blackish  bars  across  caudal  fin; 
interorbital  region  and  tip  of  the  snout  dark.  Length,  l^V  inches. 
Here  described  from  an  example  from  Cavite,  Philippine  Islands. 

This  common  East  Indian  species  has  been  once  recorded  by  Bleeker 
from  Kaminoseki  in  the  Inland  Sea  of  Japan.  It  may  be  known  at 
once  by  the  hump-like  spine  on  the  back.  It  was  not  seen  by  us  in 
Japan. 

(giibosics,  gibbous.) 

21.  OSTRACION  IMMACULATUM  Schlegel. 
GINHAGI  (SILVER  SCKAPER);  HAKO  FUGU  (BOX  PUFFER). 

Ostrcmon  immamlaixis  Schlegel,  Fauna  Japonica,  Poias.,  1846,  p.  296;  Nagasaki. — 
Bleeker,  Nalez,  Ichth.  Japan,  1853,  p.  55;  Nagasaki. — Brevoort,  Exped. 
Japan,  1856,  p.  284;  Shimoda. 

Ostracion  ciibicm  Ishikawa,  Prel.  Cat.,  1897,  p.  3;  Misaki. 

Head  4;  depth  2f ;  D.  9;  A.  9;  scales  11  from  gill  opening  to  end 
of  carapace,  9  across  widest  part  of  ventral  region,  7  across  widest 
part  of  dorsal  region,  and  7  across  widest  part  of  lateral  region. 
Head  small;  profile  in  front  steep;  snout  protruding,  concave  above; 
mouth  low,  level  with  base  of  pectoral,  subinferior;  eye  high,  3  in 
head,  2  in  snout,  and  2  in  interorbital  space;  lips  thick  and  fleshy; 
teeth  mther  small  and  pointed;  interorbital  space  concave;  nostrils 
small.  Gill-slit  behind  eye,  in  front  of  pectoral,  obliquely  vertical, 
about  2  in  head,  and  with  narrow  fleshy  flap;  carapace  4-angled, 
the  edges  rounded,  and  without  any  spines.  Dorsal  altogether  in 
advance  of  the  anal,  and  a  trifle  higher;  caudal  long,  obtusely  convex, 
about  4  in  carapace;  pectorals  long,  equal  to  dorsal  and  inferior  in 
position;  scales  of  carapace  mostly  hexagonal  on  sides;  c-audal  pedun- 
cle mther  thick,  about  equal  to  eye  and  gill  opening. 

Color  in  alex)hol  brownish,  pale  below  and  dark  above,  where  most 
of  the  scales  together  with  those  of  the  sides  show  traces  of  a  dark  spot 
nearly  as  large  as  the  pupil;  snout  dark;  fins  all  plain,  with  their  outer- 
most portion  dark;  caudal  peduncle  brownish,  darker  above,  and  with 
traces  of  dark  spots.  In  life  olive  with  sky-blue  spots  on  the  scales 
of  the  side.  Length  of  longest  example,  7^^  inches.  Here  described 
from  specimens  from  Hakata,  and  one  from  Nagasaki.  The  largest 
specimen  we  have  of  this  species  Ls  from  Wakanoui*a,  and  is  8f  inches 
long. 

This  trunkfish  is  common  in  the  bavs  washed  bv  the  Kuro  Shiwo  from 
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Tokyo  southward.  Our  numerous  specimens  are  from  Tokyo,  Misaki, 
Aburatsubo  (Sagami),  Enoshiraa,  Wakanoura,  Hakata,  and  Nagasaki. 

It  is  probably  a  subspecies  of  Ostrcudon  tuberculatum^  (cubicum),  as 
Bleeker  has  indicated,  or  even  it  may  be  the  same  species  with  it,  as 
Gunther  regards  it.  We  give  it  provisional  rank  as  a  distinct  species 
because  all  our  specimens  are  deeper  in  body  than  O,  tubercul<ituin,' 
none  of  them  show  any  of  the  black  spots  characteristic  of  that  species, 
and  in  our  experience  very  few  of  the  fishes  permanently  resident  along 
the  coast  of  Japan  are  exactly  identical  with  the  cognate  species  of  the 
East  Indies.  The  absence  of  frontal  and  dorsal  spines  at  once  dis- 
tinguishes this  from  the  other  Japanese  trunk-fishes. 

(immmmlatuH^  unspotted.) 

22.   OSTRACION  DIAPHANUM  Bloch  and  Schneider. 

O.   ITMITSITZUME  (BIG    SEA  SWALLOW);   SUZUMEFUGU  (SWALLOW 

PUFFER). 

Ostracion  diaphanus  Bloch  and  Schneider,  Syst.  Ichth.,  1801,  p.  501;  no 
locality. — Bleeker,  Act.  Soc.  Sti.  Indo-NederL,  III,  1857,  Japan,  IV^,  p.  38. — 
Hollaed,  Ann.  Sci.  Nat.,  1857,  VIIT,  p.  157.— GOnther,  Cat.  Fisli.,  VIII, 
1870,  p.  264;  Cape  of  Good  Hope,  Japan.— Ishikawa,  Prel.  Cat.,  1897,  p.  3; 
Kagoshma,  Sagami  (one  specimen  wrongly  called  0.  fomatdm). 

0;rfmdon  ^mcomwf  Schlegel,  Fauna  Jaix)ni(»,  Poiss.,  1846,  p.  297,  pi.  cxxx, 
fig.  3;  Nagasaki. 

Ostracionundecimftcukatu^SMTm^  III.  Zool.  S.  Afr.,  18:?8-42,  pi.  xvii;  Capeof  GikwI 
Hope. 

Odracwn  pentacomw  Bennett,  Whaling  Voyage,  1839,  p.  266. 

Ostracion  comvius  BhKmiERj  Atlas  Ichth.,  V,  1865-69,  p.  33,  i>l.  ii,  fig.  2;  pi.  iv, 
fig.  3,  Amboyna,  Nagasaki  (not  of  Linnieus,  according  to  Peters,  Berlin, 
Monat.  Ak.  Wiss.  Berlin,  1868,  p.  461). 

Head  4;  depth  2|;  D.  9;  A.  9;  scales  10  from  gill  opening  to  end  of 
carapace,  12  across  greatest  ventral  width,  and  8  in  a  series  from  dor- 
sal spine  to  ventral  keel.  Body  moderately  long,  heavy  forward, 
broader  than  deep,  and  convex  below.     Carapace  with  4  ridges,  the 

*The  following  are  the  chief  synonyms  of  Qslradon  tuber adatum: 

Ostradon  tetragonus  Linnaeus,  Mus.  Adolph-Frederik,  1759,  p.  59;  India  (date 

prior  to  1758,  the  recognized  beginning  of  binominal  nomenclature). 
OatracioH  tufterctUaius  Linnjeus,  Syst.  Nat.,  10th  ed.,  1758,  p.  331;  India  (after 

Artedi,  p.  84;  no  species;  back  with  4  tubercles). 
Ostraciofi  cuhicus  Linnjsus,  Syst.  Nat.,  10th  ed.,  1758,  p.  331 ;  India  (after  Ostradon 

tetragoiiu»  Giinther,  Cat.  Fish.,  VIII,  1870,  p.  260,  and  of  authors  generally). 
Oidracion  bituberciilatus  Bloch  and  Schnkidek,  Syst.  Ichth.,  1801,  p.  501;  Pacific 

Ocean  (after  Lac^pMe). 
Ostradon  argus  RUppell,  Atlas  Fische,  1828,  p.  4,  pi.  i,  fig.  2;  Red  Sea. 
Ostradon  cyanurus  ROppell,  Atlas  Fische,  1828,  p.  4,  pi.  i,  fig.  2;  Red  Sea. 
Ostradon  tesserula  Bleeker,  Nat.  Tyds.  Ned.  Ind.,  Ill,  1852,  p.  305;  Molucca  (not 

of  Cantor). 
Ostradon  tetragonm  Bleeker,  Atlas  Ichth.,  V,  1865,  p.  39,  pi.  iii,  fig.  2;  Java, 

Sumatra,  Singapore,  Celebes,  Amboyna,  etc. 
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greatest  width  of  the  dorsal  fin  equal  to  one- fourth  the  length  of  the 
carapace;  a  supraocular  spine  pointing  forward  and  a  small  spine  in 
the  middle  of  the  dorsal  ridge  on  each  side,  and  at  the  same  point  as 
the  latter  a  large  spine  somewhat  curved  backward  in  the  middle  of 
the  back;  ventml  ridges  terminating  in  a  strong  spine,  and  on  each 
side  between  its  base  and  the  base  of  the  pectoral  fin  are  2  small  spines 
at  equal  distances.  Head  deep,  profile  above  steep,  convex,  and  with 
snout  projecting;  mouth  below  gill  opening  small,  with  small  pointed 
teeth;  lips  thick  and  fleshy;  eye  high,  2  in  snout,  2|  in  head,  and  If 
in  interorbital  space;  interorbital  space  concave;  gill  opening  short, 
one-half  in  eye  and  posterior  to  it;  base  of  the  dorsal  at  the  last  fourth 
of  the  carapace  higher  than  anal;  origin  of  anal  midway  between  base 
of  last  dorsal  ray  and  end  of  carapace;  caudal  equal  to  space  from 
origin  of  dorsal  to  end  of  carapace,  the  lower  rays  the  longer,  and  its 
edge  oblique;  pectoral  with  upper  rays  the  longest  and  equal  to  snout; 
caudal  peduncle  rather  thick,  2  in  snout. 

Color  in  alcohol  brownish,  lighter  below,  and  with  many  black  spots 
all  over  the  upper  surface,  small  on  the  back  and  large  on  the  poste- 
rior and  lateral  parts;  some  few  dark  spots  at  the  margins  of  the  ven- 
tral ridges;  fins  pale;  caudal  peduncle  dark  above,  with  several  dark 
spots;  a  dark  spot  at  base  of  pectoral  and  one  on  caudal  peduncle  below 
at  base  of  lower  c>audal  ray.  Length  m  inches.  In  a  small  specimen, 
If  inches  in  length,  the  spines  are  much  longer  and  stronger,  though 
absent  from  the  ventral  ridges,  except  the  last  one  on  each  side;  snout 
projecting  considerably;  gill  opening  veiy  small,  color  with  spots 
mostly  replaced  by  narrow,  dark,  curved  lines.  Here  described  from 
Misaki  specimens.     It  was  not  taken  elsewhere  by  us. 

This  species,  common  throughout  the  East  Indies,  ranges  occasion- 
ally northward  in  the  Kuro  Shiwo  to  Japan.  We  have  a  single  large 
example  from  Misaki,  and  Bleeker  records  this  fish  from  Nagasaki. 
The  species  is  readily  known  })y  its  short  frontal  spines  and  the  trans- 
lucent carapace. 

(dlapJuinus^  translucent.) 

23.  OSTRACION   CORNUTUM  Linnaus. 
KONGOFUGU   (ADAMANT-PUFFER). 

Ostracion  comutus  Linnaeus,  Syet.  Nat.,  10th  ed.,  1758,  I,  p.  331;  India. — 
ScHLBGEL,  Fauna  Japonica,  Poiss.,  1846,  p.  299,  pi.  cxxxi,  fig.  4;  Nagasaki. — 
GtJNTHER,  Cat.  Fish.,  VIII,  1870,  p.  265;  Natal,  Zanzibar,  Seychelles,  Pinang, 
Siam,  India,  China,  Fiji,  New  Guinea, — Nystbom,  Svensk.  Vet.  Hand!., 
1887,  p.  47;  Nagasaki.— Ishikawa,  Prel.  Cat.,  1897,  p.  3;  Misaki. 

Ostracion  arcus  Block  and  Schneider,  Syst.  Ichth,  1801,  p.  502  (after  OstracUm 
quadrangnlatus  of  Seba). — Bleeker,  Atlas  Ichth.,  V,  1865-69,  p.  35,  pi.  11,  fig.  3; 
pi.  IV,  fig.  2;  Java  Cocos,  Sumatra,  Celebes,  Terrate,  Cerain,  etc. — Goode, 
Proc.  U.  S.  Nat.  Mus.,  1879,  p.  282. 

Ostracion  ml^ntini^  Bleeker,  Joum.  Ind.  Archip.,  1848  (very  young). 
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Head  3i  to  4;  depth  2i  to  2f ;  D.  9;  A.  9;  scales  on  side  of  cara- 
pace 9  or  10;  across  widest  part  of  ventral  surface  7;  and  from  ven- 
tral keel  to  middle  of  back  7  or  8.  Head  deep,  the  profile  in  front 
very  steep,  nearly  vertical;  snout  projecting  1^  in  head  and  1^  across 
forehead;  eye  high,  1^  in  head  and  \\  across  forehead;  interorbital 
deeply  concave;  eye  about  equal  to  its  distance  from  gill  slit  in  small 
examples  and  greater  in  large  ones;  mouth  small,  inferior;  lips  very 
thick  and  fleshy;  teeth  small,  narrow,  and  pointed;  carapace  4-angled, 
and  in  the  middle  of  the  back  an  inconspicuous  median  keel;  a  pair  of 
sharp,  pointed,  anterior,  supra-orbital  spines;  in  the  small  specimens 
very  long  and  the  adults  shorter,  pointing  out  forward;  dorsal  ridges 
not  conspicuously  marked  except  about  the  low,  blunt,  median  ^ine, 
on  each  side  before  the  dorsal  fin;  a  similar  spine  to  the  lateral  dorsal 
spines,  and  between  them  on  the  back;  ventral  ridges  plain,  and  ter- 
minating in  a  strong  spine  projecting  backward,  which  is  very  much 
longer  in  young  specimens;  dorsal  fin  considerably  in  advance  of  anal 
and  higher;  anal  beginning  about  midway  between  origin  of  dorsal 
and  base  of  caudal;  caudal  very  long.  If  to  2i  in  body,  the  edge  con- 
vex and  distally  expanded;  pectoral  short,  about  equal  to  snout,  and 
the  upper  rays  the  longest.     Gill  slit  small,  much  less  than  eye. 

Color  in  spirits  brownish;  almost  all  the  scales  above  and  on  sides 
marked  with  dark  brownish  spots  above  and  on  sides;  caudal  peduncle 
above  with  round,  dark-brown  spots;  above  caudal  with  several  round, 
large  blackish-brown  spots,  the  upper  and  lower  parts  of  the  fin  darker 
than  the  center;  dorsal,  anal,  and  pectoral  plain;  snout  dark,  blackish- 
brown;  lips  pale.  Largest  specimen,  74 J  inches.  Two  very  small 
specimens  have  the  dorsal  and  ventral  ridges  very  pronounced,  a  deep, 
short  body,  the  sides  and  upper  surface  strongly  striated,  and  the  cau- 
dal short,  and  its  base  rather  high.  Here  described  from  Misaki  spec- 
imens. It  was  not  taken  by  us  elsewhere  in  Japan.  It  is  common  in 
the  Blast  Indies,  and  we  have  numerous  examples  from  Manila. 

{comutuSy  horned.) 

17.  ARACANA  Gray. 

Amcana  Gray,  Ann.  Nat  His.,  I,  1838,  p.  110  {aurUits). 
Acerana  Kaup,  Wiedemann's  Archiv.,  1855,  p.  219  (same  type?). 
Capropygia  Kaup,  Wiegmann's  Archiv.,  1855,  p.  220  {unistricUa). 
KerUocapro8  Kaup,  Wiegmann's  Archiv.,  1855,  p.  220. 
Anoplocapros  Kaup,  Wi^mann's  Archiv.,  1855,  p.  221  {grayi). 

This  genus  diffei's  from  Ostrddon  in  having  the  carapace  open 
behind  the  anal  fin.  The  species  vary  in  form  almost  as. much  as 
do  those  of  Ostracion,  The  single  Japanese  species  belongs  to  the 
subgenus  Cwpropygia^  having  spines  on  the  ridges  but  none  above 
the  eye.  In  Aracana  proper  there  are  spines  over  the  eye,  and  the 
abdomen  is  crested,  while  in  Apoplocapros  the  back  and  belly  are 
crested,  but  no  spines  are  present  anywhere. 

{aracana^  a  meaningless  name.) 
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24.  ARCANA  ACULEATA  (Houttuyn). 
ITOMAKl  FUGU  (REAL  PUFFER). 

Ostracion  acuUatus  KovrrvYVy  Verb.  Holl.  Maate.  Wet.  Haarlem,  XX,  Pt.  2, 1782, 
p.  346;  Nagasaki. — Ishikawa,  Prel.  Cat.,  1897,  p.  3;  Sagami. 

AracaiM  aculeaia  GCnther,  Cat.  Fish.,  VIII,  1870,  p.  266;  Japan. 

Ostracion  hexagonm  Thunberq,  Vet.  Ac.  Nya  Hyndl.,  XI,  1790,  p.  107,  pi.  11; 
Japan  ( "  Veneni  suspectus  et  in  cibo  damnatus''). — Bloch  and  Schneider, 
Syst.  Ichth.,  1801,  p.  502  (copied). 

Ostracion  stictcmoius  Schi.egel,  Fauna  Japonica,  Poiae.,  1846,  p.  297,  pi.  cxxxi, 
fig.  3;  Nagasaki. — Bleeker,  Verb.  Ak.  Wet,  I,  1853,  Japan,  p.  15;  Naga- 
saki.—Nysteom,  Svensk.  Vet  Handl.,  1887,  p.  48;  Nagasaki. 

Head  3i  to  3i;  depth  2  to  2i;  D.  10  to  11;  A.  10;  scales  8  or  9  in  a 
series  from  gill  opening  to  end  of  carapace,  8  across  widest  part  of 
ventral  surface,  and  8  or  9  from  middle  of  back  to  ventral  ridge;  scales 
all  roughly  striated;  carapace  strong,  with  6  ridges;  the  dorsal  fin  with 
a  broad,  strong,  compressed  spine  about  halfway  between  the  posterior 
margin  of  eye  and  origin  of  dorsal;  the  lateral  ridges  a  little  superior 
and  on  the  posterior  half  of  the  carapace,  and  2  broad,  flattened  spines 
on  each  side  under  the  dorsal;  ventral  ridges  each  with  a  median, 
broad,  flattened  spine,  posterior  to  the  dorsal  spine,  and  terminated 
finally  in  a  more  rounded  posteriorly  directed  spine.  The  head  is  very 
deep,  profile  obliquely  straight  above  to  the  tip  of  the  snout;  snout 
inferior,  protruding  little;  mouth  small;  teeth  small,  narrow,  and 
pointed;  jaws  subequal,  lips  very  thick,  fleshy,  and  papilose;  eye  high, 
large,  IJ  in  snout,  2i  in  head,  li  in  forehead  between  e3'es;  nostrils 
small  in  front  of  eye;  gill  opening  below  the  middle  of  the  eye,  from 
one-half  to  two-thirds  the  diameter  pf  the  eye,  and  greater  than  the 
space  between  the  lower  margin  of  the  eye  to  its  upper  end;  origin  of 
dorsal  only  a  short  distance  in  advance  of  that  of  the  anal,  and  also 
higher  than  the  same;  caudal  broad  and  slightly  convex,  the  edges 
sharp;  pectoral  equal  to  snout,  the  outer  my  the  longest,  the  others 
gmduated  to  the  innermost,  which  is  one-half  the  length  of  the  outer; 
caudal  peduncle  i-ather  thick,  its  least  depth  from  one-half  to  two- 
thirds  the  length  of  the  eye. 

Color  of  the  body  brown,  darker  above,  and  on  the  back  and  upper 
parts  of  the  sides  with  many  blackish-brown  spots  nearl}'  as  large  as 
the  pupil;  fins  all  plain;  snout  brownish  above.  Length  of  largest 
specimen  5i  inches.  Here  described  from  Nos.  2372,  2377,  2378,  and 
2382,  dredged  by  the  U.  S.  Fish  Commission  steamer  Albatross  in 
Sagami  Bay. 

This  little  trunk  fish  is  rather  common  at  moderate  depths  in  the 
waters  of  southern  Japan,  not  having  yet  been  seen  elsewhere.  Our 
specimens  are  from  Misaki  and  from  Sagami  and  Suruga  bays,  where 
they  were  dredged  by  the  U.  S.  Fish  Commission  steamer  AUnitrosn, 

{acuhatusy   with  needle-like  spines). 
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1.  anomalus  (Schlegel). 

2.  breviroMris  Schlegel. 


SUMMARY. 

SCLERODERMI. 

Family  I.  TRiACANTHiDiE. 

1.  TriacarUhodes  Bleeker. 

2.   Triacanthus  Cuvier. 

Family  II.  BALiemD^ 
3.  Fachynalhus  Swainson. 


3.  capitUrcUum  (Shaw) ;  Wakanoura,  Okinawa. 

4.  conspicUlum  (Bloch  and  Schneider);  Urakawa. 

4.  PseudohaliMes  Bleeker. 

5.  flavimargimUus  (Ruppell);  Wakanoura. 

5.  Balistajms  Tilesius. 

6.  uiidiUatfts  (Park). 

7.  acuUcUxis  (Linnseus);  Okinawa. 

6.  Vanthidermis  Swainson. 

8.  rotundatvs  (Proce). 

Family  III.  Monacanthid.k. 

7.  MonacaiUhwt  Cuvier. 
9.  chinensh  (Osbeck). 

8.  Slephanolepis  Gill. 

10.  cirrhifer  (Schlegel) ;  Tokyo,  Mieaki,  Totomi  Bay,  Onomichi,  Wakanoura,  Kobe, 

Tsuniga,  Ilakata,  Nagasaki. 

11.  japonicus  (Tilesius);  Nagasaki. 

12.  o6^(7u«  (Schlegel);  Nagasaki. 

9.  Pseudomonacanlhus  Bleeker. 

13.  modeslus  (Gunther);  Otaru,  Hakodate,  Aomori,  Tokyo,  Misaki.  Tsuruga,  Kobe, 

Onomichi,  Hiroshima,  Ilakata,  Nagasaki. 

10.  Rudariw^  Jordan  and  Fowler. 

14.  ercodes  Jordan  and  Fowler;  Tokyo,  Yokohama,  Misaki,  Tsuruga,  Wakanoura, 

Onomichi,  Nagasaki. 

11.  BrachaltUeres  Bleeker. 

15.  ulvarwn  Jordan  and  Snyder;  Misaki. 

12.  Farcduleres  Bleeker. 

16.  prionurus  Bleeker;  Wakanoura. 

13.  Alutera  Cuvier. 

17.  monoceros  (Osbeck);  Tokyo. 

14.   Osbeckia  Jordan  and  Evermann. 

18.  scripia  (Osbeck);  Kiusiu,  Nagasaki. 

15.  PseudalxUeres  Bleeker. 

19.  TMWtcomM  (Schlegel). 
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OSTRACODERMI. 
Family  III.  OsTRACiiDiE. 

16.  Oatracion  Linnseus. 

20.  gibboaum  Linnfieus. 

21.  immaculcUum  Schlegel;   Tokyo,   Misaki,    Aburataubo,   Enoshima,   Wakanoura, 

Hakata,  Nagasaki. 

22.  diaphanum  Bloch  and  Schneider;  Mieaki. 

23.  comutum  Linnaeus;  Misaki. 

17.  Aracana  Gray. 

24.  aculeaia  (Houttuyn);  Misaki,  Sagami  Bay,  Suruga  Bay. 
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BIRDS  COLLECTED  BY  DR.  W.  L.  ABBOTT  AND  MR.  C.  B. 
KLOSS  IN  THE  ANDAMAN  AND  NICOBAR  ISLANDS. 


By  Charles  W.  Richmond, 

Assistant  Curator ^  Division  of  Birds. 


The  following  list  is  based  on  a  collection  numbering  about  520  spec- 
imens, obtained  at  various  points  in  the  Andaman  and  Nicobar  islaiy&s 
by  Dr.  W.  L.  Abbott  and  Mr.  C.  B.  Kloss,  during  the  months  of  Jan- 
uary, February,  and  March,  1901.  Most  of  this  time  was  devoted  to 
the  less-known  islands  of  the  last-named  group,  particularly  Great  and 
Little  Nicobar,  as  the  Andamans  have  recently  been  more  or  less 
thoroughly  explored  by  Mr.  A.  L.  Butler,  who  has  published  the 
results  of  his  work  Mn  a  journal  inaccessible  to  me. 

The  collection  forwarded  to  the  United  States  National  Museum  by 
Dr.  Abbott  contains  nearly  100  species,  of  which  9  appear  to  be  new, 
namely:  Zosterops  ventralis^  Stumla  erythropygia  katchalen»k^  Rhi- 
nomyias  nicobarica^  Ardchnechthra  Jdossi^  Pitta  ahhotti^  Spllorrm 
Jclossi^  Astur  obsoletus^  Oamotreron  chloroptera  andamaniea^  and  Excal- 
factoria  trmkut€7i»is. 

All  of  the  specimens  are  supplied  with  accurate  data,  in  addition  to 
which  the  collector  has  sent  notes,  in  some  cases  quite  extensive,  on 
the  habits  and  distribution  of  the  various  species. 

Hume's  elaborate  paper  on  the  birds  of  these  islands*  gives  in  detail 
the  topography  and  physical  characteristics  of  the  two  groups,  and  it 
is  unnecessary  here  to  more  than  mention  the  localities  visited  by 
Messrs.  Abbott  and  Kloss.' 

The^e  are  as  follows:  Barren  Island,  January  6  and  7;  Henry  Law- 
rence Island  (anchored  in  Kwantung  Strait),  January  8  to  11;  Mac- 
Pherson  Strait,  between  South  Andaman  and  Rutland  islands  (includ- 
ing adjacent  mainland),  January  14  to  17;  North  Cinque  Island,  Jan- 
uary 18;  Little  Andaman  (Bumila  Creek,  at  the  north  end  of  the  island), 

*  Jouraal  of  the  Bombay  Natural  History  Society,  XII,  1899. 
"Stray  Feathers,  II,  1874,  pp.  1-324,  with  map. 

'See  also  a  paper  by  Mr.  G.  8.  Miller,  jr.,  on  the  mammals  collected  by  Dr.  Abbott, 
in  these  Proceedings,  XXIV,  1902,  pp.  751-795,  with  map. 


Proceedings  U.  S.  National  Museum,  Vol.  XXV— No.  1288. 
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January  19  and  20.  In  the  Nicobars,  Car  Nicobar  (Mus,  a  village  on 
the  northern  peninsula  of  the  island),  January  21  to  27;  Tillanchong 
(a  bay  on  the  west  side,  at  foot  of  Maharani  Peak),  January  29  to  Feb- 
ruary 1;  Trinkut  (in  Beresford  Channel,  at  .southwest  corner  of  the 
island),  February  1  to  5;  Nankauri  and  Kamorta  (Nankauri  Harbor  and 
neighborhood),  February  5  to  11;  Kamorta  (Dring  Harbor,  west  coast), 
February  11  to  15;  Katchal  (West  Bay),  February  16  to  24;  Little  Nico- 
bar (anchorage  back  of  Pulo  Milu),  February  25  to  March  4;  Great 
Nicobar  (bay  southeast  of  Pulo  Kondul,  March  5  to  10;  Granges  Harbor, 
March  10  to  16;  Pulo  Kunyi,  March  17  to  21;  Pulo  Nyer,  March  21 
to  24;  Pulo  Rotan,  March  24  to  26;  Galathea  Bay,  March  27  to  30), 
March  5  to  30. 

The  sequence  of  species  followed  in  the  present  list  is  that  of  the 
** Fauna  of  British  India"  (Blanford  and  Gates). 

Measurements  are  given  in  millimeters,  and  have  been  taken  from 
the  dried  specimens,  except  that  of  total  length,  which  in  all  cases  has 
been  supplied  by  the  collector  from  the  fresh  bird. 

Family  CORVID^]. 

CORVUS  MACRORHYNCHOS  Wagler. 

C[()TV\is'\  macrorhynchos  Waglek,   Syet.  Avium.,  I,  1827   [p.  313]    (Sumatra  and 
Java). 

"Pretty  common  at  Lawrence  Island  and  South  Andaman."  Three 
specimens  were  obtained  on  the  first- named  island.  The  total  length, 
as  given  on  the  labels,  varies  from  482.5  mm.  to  508  mm.* 

Family  ZOSTEROPID^. 

ZOSTEROPS  PALPEBROSA  NICOBARICUS  (Blyth). 

Z[o8teropft]  nicobarictis  Blyth,  Joum.  Asiat.  Soc.  Bengal,  XIV,  Pt.  2,  1845,  p.  563 
(Nicobars) . 

"Common  in  Car  Nicobar,  less  so  in  Trinkut,  Kamorta,  and  Katchal. 
Not  observed  in  the  southern  islands  (Great  and  Little  Nicobar)."  In 
the  Andamans  it  was  found  to  be  "common  on  Nor^i  Cinque,"  and 
on  Barren  Island  it  was  "the  commonest  bird." 

This  form  is  readily  distinguished  from  Z,  palpehrosa  by  its  longer 
bill,  shorter  tail,  and  generally  lighter  color  above.*  The  totai  length 
ranges  from  108  mm.  to  120.5  mm.,  the  smallest  examples  being  from 
Car  Nicobar,  and  the  largest  from  the  Cinque  Islands. 

ZOSTEROPS  VENTRALIS,  new  species. 

Type.—XAvXi  female.  No.  178798  U.S.N.M.;  Car  Nicobar,  January 
24,  1901;  Dr.  W.  L.  Abbott.     Entire  upper  parts,  including  sides  of 

*  The  collector's  meaaurements  have  been  reduced  from  inches  to  millimeters. 
»See  also  Hume,  Stray  Feathers,  II,  1874,  p.  242. 
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head  and  neck,  and  edges  of  wing  feathers,  olive  green,  the  outer 
webs  of  basal  half  of  tail  feathers  edged  with  the  same  color;  tail  and 
wing  feathers  clove  brown;  cheeks  and  throat  olive  yellow;  breast, 
sides  of  body,  thighs,  and  flanks,  pale  smoke  gray;  center  of  abdomen 
and  under  tail-coverts,  canary  yellow;  lores  and  feathers  under  eye 
black;  a  narrow  ring  of  feathers  round  the  eye,  white;  under  wing- 
coverts  and  axillaries,  white;  inner  webs  of  wing  feathers  white  on 
under  surface. 

Length  (of  fresh  specimen),  111  mm.;  wing,  53;  tail,  37.5;  tarsus, 
15;  culmen,  11.5  (bill  from  gape,  15)  mm.  ''  Iris  brown,  bill  and  feet 
plumbeous." 

The  single  individual  obtained  differs  from  Z.  aurei/ventrU  in  its 
darker  yellow  throat,  darker  sides  and  upper  parts,  and  uniformly 
darker  plumage. 

Family  PYCNONOTIDJi. 

IRBNA  PUELLA  (Latham). 

[Comcia*]  pueUa  Latham,  Index  Orn.,  I,  1790,  p.  171  (India). 

One  specimen  only,  a  male  from  Henry  I^awrence  Island.  Length 
of  the  fresh  bird,  254  mm.  ''Iris  red."  It  was  also  observed  on 
South  Andaman. 

OTOCOMPSA  EMERIA  (Linnaeus). 

[MoUiciUd]  enieria  Linn^us,  Syst.  Nat.,  10th  ed.,  I,  1758,  p.  187  (Benghala). 

"  Introduced.  Common  about  the  old  convict  settlement  on 
Kamorta;  a  few  seen  at  Dring  Harbor,  same  island."  Two  skins  are 
in  the  collection  from  this  island,  and  a  third  from  Nankauri.  At  the 
Andamans  it  was  *' common  on  South  and  Little  Andaman."  Nine 
specimens  were  collected,  of  which  five  are  from  the  Cinque  Islands. 

In  plumage  the  birds  from  the  Andamans  and  Nicobars  are  alike, 
but  differ  from  Indian  and  Malay  peninsula  examples  in  being  rather 
darker  and  browner  above,  with  more  extensive  white  tips  on  the 
rectrices.  The  Andaman  birds  have  so^iewhat  larger  bills  than  those 
from  other  localities.  The  total  length  of  birds  in  the  flesh  varies 
from  178  mm.  to  203  mm. 

lOLE   NICOBARIENSIS  (Moore). 

HypsipeUs  nicobariensis  Moore,  in  Horsfield  and  Moore,  Catal.  Birds  Mus.  East 
India  Co.,  I,  1854,  p.  257  (Nicobars). 

''Common  in  the  central  group  of  islands,  Tillanchong,  Trinkut, 
Nankauri,  Kamorta,  and  Katchal.  Not  seen  elsewhere.  It  occasion- 
ally congregates  in  assemblies  of  50  or  more,  in  some  large  tree,  where 
they  make  a  great  chattering  and  uproar." 

Thirteen  specimens. 
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The  total  length,  in  the  flesh,  ranges  from  21^5  mm.  to  228.5  mm- 
''Iris,  brown;  feet,  greenish  brown;  bill,  olive  green,  with  yellow 
edges." 

MICROTARSUS  FUSCOFLAVESCENS  (Hume). 

Brarhypodiiin  fmtcoliavena'ns  Hume,  Stray  Feathers,  I,  1873,  i».  297  (S.  ArMlaman). 

One  adult  male,  from  South  Andaman.     "Iris,  blue;  feet,    leaden 
blue;  bill  leaden,  blackish  at  tip.     Several  seen."     Ltmgth,  178  mm- 

Family  DICRIJRID.E. 

DISSEMUROIDES    ANDAMANENSIS  (Beavan). 

Dirmnui  <tml(vnanetuti^  "Tytlek,"  Beavax,  Ibis,  1867,  p.  323  (AndaiiianH). 

'•"Conmion  on  South  and  Little  Andaman." 

Six  specimens.     Length  ranges  from  292  mm.  to  343  mm. 

DISSEMURUS  MALABARICUS  (Scopoli). 

MusrirafHi    (malnlHincu)    Stx)i»<)Li,    Del.    Flor.    Faun.    Iiisub.,    II,    17S6,    p.    96 
C'Chiim'*). 

''Common  in  Great  and  Little  Nicobar,  less  so  in  Katchal;  none 
stMMi  elsewhere.    Frequents  heavy  forest,  and  is  very  easily  *  called  up/" 

Seven  specimens,  from  the  above-mentioned  islands. 

Hume  has  already  referred^  to  the  large  crest^^  of  the  Nicolmr  birds 
(which  are  almost  identical  with  examples  from  the  Mergui  archipel- 
ago), as  compared  with  those  of  the  Andamans.  This  feature  is  so 
prominent  that  I  do  not  hesitate  to  keep  the  two  forms  apart,  but  tu^ 
to  the  right  of  the  Nicobar  bird  to  bear  the  name  inalaharlvun  I  am 
not  so  certain. 

The  above  siK?cimens  vary  from  428.5  mm.  to  558.5  mm.  in  total 
length. 

DISSEMURUS  MALABARICUS  OTIOSUS,  new  name. 

''Observed  on  Lawrence  Island  and  Little  Andaman." 

Four  skins,  representing  the  above  localities;   those  from   Little 

Andaman  are  intermediate  between  this  form  and  D.  uudnlHiricuH^  but 

are  much  nearer  the  former. 

Total  length  of  birds  in  the  flesh  ranges  from  489  to  527  nun.     This 

form,  originally  called  7i}^>Z/w.y  r(^V//.y,*  will  require  a  new  name,  as 

there  is  an  earlier  E.  ajfinU,^ 

^  Stray  I'Vathers,  II,  1874,  p.  213. 

2  Beavan,  I))is,  1867,  p.  323. 

•Blyth,  Juuru.  Asiatic  Soc.  Bengal,  XI,  1842,  p.  174.  '| 
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Family  SYLVIID^E. 

LOCUSTELLA  CERTHIC^A  (Pallas). 

Motacilki.  certhiola  Pallas,  Zoogr.  Rosso-Asiat. ,  I,  1811  (1826),  p.  509  (region 
beyond  lake  Baikal): 

One  male,  from  Kamorta,  collected  February  10.     ''Irin,  brown; 
legs,  flesh-colored;  feet  and  claws,  pale  brownish  olive." 
Apparently  no  previous  record  for  the  Nicobars. 

CISTICOLA  CISTICOLA  (Texnminck). 

Sylvia  ciMicola  Temminck,  Manuel  d'Orn.,  2d  ed.,  1.  1820,  p.  228  (Portugal). 
Four  specimens,  all  from  Trinkut.     "'Common  in  the  grassv  lands 
of  Trinkut,  Kamorta,  and  Nankauri." 

CISTICOLA,  species. 

On  Great  Nicobar  a  small  bird,  supposed  to  be  a  species  of  Cisticol^^ 
was  found  to  frequent  the  grassy  plains  in  the  southern  part  of  the 
island,  along  the  upper  Galathea  River,  but  Messrs.  Abbott  and  Kloss 
were  so  hurried  in  their  trip  up  this  river  that  no  specimens  were 
obtained. 

ACANTHOPNEUSTE  BOREALIS  (Blasius). 

PhyUopneuste  borcalis  H.  Blasiuh,  Nauuiaimia,  1858,  p.  313  (Helgoland). 
One  adult,  from  Little  Andaman. 

ACANTHOPNEUSTE  TENELLIPES  (Swinhoe). 

Phylloiscopm  tenellipes  Swiniioe,  Ibis,  1860,  p.  53  (Amoy,  China). 

A  single  adult  male  was  captured  at  sea  about  10  miles  east  of 
Great  Nicobar.     It  flew  on  board  the  vessel,  April  1. 

This  species  appears  not  to  have  been  hitherto  recorded  from  the 
Nicobars. 

ACANTHOPNEUSTE  LUGUBRIS  (Blyth). 

PhyUopneuste  lugubris  Blyth,  Ann.  Mag.  Nat.  Hist.,  XII,  1843,  p.  98  (near  Cal- 
cutta). 

Two  specimens  from  Henry  Lawrence  Island,  and  one  from  Mac- 
Pherson  Strait,  South  Andaman. 

Family  LANIID^. 

LANIUS  LUCIONENSIS  (Linnsus). 

[Xamtw]  lucionenMn  Linnj^us,  Syst.  Nat.,  12th  e<l.,  I,  1766,  p.  135  (Luzon). 
A  male  was  shot  at  MacPherson  Strait,   South  Andaiuan,  and  a 
female  was  obtained  at  Car  Nicobar. 
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Family  CAMPEPHAGID^. 

PERICROCOTUS  ANDAMANENSIS  Beavan. 

Pericrocotus  andamantmis  "Tytler/'  Beavan,  Ibis,  1867,  p.  322  (Andamans). 
One  specimen   each  from  South   Andaman  and   Henry  Lawrence 
Island.     "Shot  in  thick  forest." 

GRAUCALUS  DOBSONI  Ball. 

Graucalus  doh^oni  Ball,  Joum.  As.  Soc.  Bengal,  XLV,  Pt.  2,  1872,  p.  281  (Anda- 
mans). 

Two  specimens,  male  and  female,  are  in  the  collection,  from  South 
Andaman,  and  a  number  of  others  were  seen.  The  iris  is  noted  as  dark 
brown.  Length  of  the  female,  305  mm.  The  wing  in  the  male  is  170 
mm.;  in  the  female,  172.5  mm. 

Family  ORIOLID^. 

ORIOLUS  MACROURUS  Blyth. 

0[rwlxui]  macrourus  Blyth,  Journ.  As.  So<\  Bengal,  XV,  1846,  p.  46  (Nicobars, 
central  group). 

Fourteen  specimens,  from  Trinkut,  Kamorta,  and  Great  and  Car 
Nicobar.     '* Common  in  all  the  islands  visited." 

ORIOLUS  ANDAMANENSIS  Beavan. 

Oriolus  ajidamanaisis  "Tytlkr,'*  Beavan,  Ibis,  1867,  p.  326  (Andamans). 
Eleven  specimens,  collected  in  South  Andaman,  Henry  Lawrence, 
Cinque  Islands,  and  Little  Andaman.     It  was  reported  to  be  "  common 
at  all  collecting  places." 

Family  EULABETID^. 

EULABES  ANDAMANENSIS  Beavan. 

Etdabes  andamanensis  "Tytler,"  Beavan,  Ibis,  1867,  j).  331  (Andamans). 

"Common  in  Great  and  Little  Nicobar,  also  seen  in  Katchal,  and  a 
few  in  Kamorta."  It  was  observed  on  South  Andaman,  and  a  female 
was  obtained  on  Rutland  Island.  The  latter  measures:  Total  length, 
305  mm.;  wing,  165  mm.  "Bill  and  wattles  reddish  orange;  feet 
yellow." 

A  male  from  Little  Nicobar  measures,  in  the  flesh,  324  mm. ;  wing, 
183  mm.  "Iris,  brown;  feet,  Indian  yellow;  wattles,  bright  yellow; 
bill,  oi*ange  red,  with  yellow  tip." 

Males  from  Katchal  have  wings  varying  from  170.5  mm.  to  177.5  mm. 
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CALORNIS  TYTLERI  Hume. 

Calomis  iyUeri  Hume,   Stray  Feathers,    I,    1873,   p.   480   (Port  Mouat,   South 
Andaman) . 

Twenty  specimens  from  various  islands  in  the  Nicobar  group.  In 
total  length  these  examples  vary  from  203  mm.  to  228.5  mm. 

"Found  in  all  the  islands  visited.  The  color  of  the  iris  varied;  all 
of  those  shot  in  Car  Nicobar  had  brown  irides,  and  all  shot  in  the 
central  group,  Trinkut,  etc.,  had  white  irides.  It  was  cei^tainly  not 
the  result  of  age  or  sex."  The  birds  from  Great  and  Little  Nicobar 
are  also  marked  as  having  white  irides.     (On  this  point  see  Hume*). 

Family  STURNID^. 

STURNIA  ANDAMANENSIS   (Beavan). 
Temenuchu^  andamanensis  *'Tytler,"  Beavan,  Ibis,  1867,  p.  329  (Andamans). 
"Common  at  South  Andaman  and  North  Cinque." 
Six  examples  from  the  above  localities  are  in  the  collection. 
Length  in  fresh  birds  varies  from  222  to  228.5  mm.     Apparently 
not  seen  in  the  Nicobars. 

STURNIA  ERYTHROPYGIA  Blyth. 
Stumia  erythropygia  Blyth,  Joum.  As.  Soc.  Bengal,  XV,  1846,  p.  34  (Nicobars). 

'*  Common  in  Car  Nicobar,  going  about  in  flocks  with  Calomis 
tytl-eri.  Especially  frequents  the  cocoanuts  and  casuarinas.  Not  seen 
elsewhere." 

Seventeen  specimens  of  this  rare  species  were  obtained,  all  from 
Car  Nicobar.  Males  measure  228.5  to  237  mm.  in  total  length;  females, 
from  222  to  251  mm. 

Colors  of  fading  parts,  as  mentioned  on  the  labels,  are:  Iris,  pale 
blue  to  china  white;  bill  greenish  yellow,  base  chalky  cobalt;  feet  dull 
yellow  to  ochmceous;  claws  pale  horny  yellow. 

STURNIA  ERYTHROPYGIA  KATCHALENSIS.  new  subspecies. 

Stumia  erythropygia  appears  to  be  confined  to  the  island  of  *Car 
Nicobar.  The  Hume  party  found  it  only  on  that  island,  and  Dr.  Abbott 
did  not  meet  with  it  elsewhere.  xV.  aiidamanensis^  according  to  both 
Hume  and  Davison,  was  found  on  the  Nicobars  only  at  Kamorta,  but 
Dr.  Abbott  does  not  mention  it  from  this  group  in  his  notes  on  the 
birds  observed  there.  Hume,  in  referring  to  the  occurrence  of 
S,  andamanenms  in  the  Nicobars,  says:* 

I  cannot  feel  at  all  certain  that  this  species  is  indigenous  in  the  Nicobars.  We 
never  saw  it  anywhere  except  in  the  immediate  neighborhood  of  the  settlement  at 
Kamorta,  at  which  station  I  understand  that  some  twenty  were  let  loose  many  years 
ago,  having  been  brought  down  from  Port  Blair,  where  this  species  swarms.  Even  at 
Kamorta  it  is  far  from  plentiful,  and  it  does  not  seem  at  present  to  extend  to  any  of 

» Stray  Feathers,  I,  1873,  p.  480.  ^Stray  Feathers,  II,  1874,  p.  249. 

Digitized  by  V^OOQ IC 


294  PROCEEDlSfaS  of  the  national  MVSEVM.  vol.  XXV. 

the  clo«»ly  adjattMit  iHlandn  of  Nankauri,  Kat<*hal,  or  Trinkut,  all  of  which  Davison 
very  thoroughly  worked,  or,  indeed,  even  to  the  northernmost  portion  of  Kainorta 
itself. 

At  the  present  day,  not  thirty  years  after  Hume's  notable  trip,  there 
exists  on  the  island  of  Katchal  a  form  of  Stumia  which  combines  the 
characters  of  both  S,  a/fidaman^iHis  and  S,  ei^ythropygla;  whether 
this  is  a  descendant  of  the  birds  libemted  on  Kamorta  years  ago,  and 
originally  from  the  Andamans,  or  a  form  long  resident  on  Katchal 
and  overlooked  by  previous  collectors,  is  more  than  I  am  at  present 
able  to  explain.  It  seems  more  probable,  however,  that  the  Katchal 
bird  has  been  derived  from  the  Kamorta  stock  and  has  become  fairly 
numerous  within  recent  years.  It  is  not  likely  that  Hume  or  Davi- 
son would  have  overlooked  a  bird  of  this  character  had  it  existed  on 
the  island  in  1873.  As  to  the  bird  of  Kamorta,  does  it  now  occur  there, 
and  is  it  still  andafnmten^siH?  Hume  would  have  called  attention  to  it 
had  it  differed  from  true  andamaiiensis  at  the  time  of  his  visit.  Dr. 
Abbott  did  not  see  any  traces  of  it  there  during  his  recent  trip. 

The  new  form  may  be  descrited  as  follows: 

Type,— Xi\\x\tm^\Q,  No.  178629,  U.S.N.M. ; Katchal,  Nicobars,  Febru- 
ary 20,  1901;  Dr.  W.  L.  Abbott.  Whole  head,  neck,  breast,  sides,  and 
upper  abdomen  white,  with  a  slight  grayish  wash  on  crbwn;  back,  pale 
smoke  gray,  somewhat  lighter  on  scapularsand  passing  into  wood  brown 
on  the  rump  and  upper  tail-coverts;  lower  abdomen,  under  tail-coverts 
and  flanks  russet;  thighs  wood  brown  anteriorly,  smoke  gray  behind. 
Wings,  black,  with  metallic  green  reflections,  most  pronounced  on 
coverts  and  secondaries;  under  wing-coverts  and  axillaries  pure  white; 
concealed  bases  of  outer  primaries  and  basal  third  of  quill  of  second 
primary,  white.  Tail,  black  above,  with  metallic  reflections  as  on  wings; 
outermost  pair  of  feathers  russet  on  exposed  portion  of  outer  webs 
and  forabout20.5  mm.  on  inner  webs;  the  other  rectrices  tipped  with 
russet,  the  tips  becoming  narrower  toward  the  middle  pair,  which  are 
merely  edged  with  this  color.  Length,  219  mm.;  wing,  106;  tail,  71; 
tarsus,  25.5;  culmen,  21.5.  ''  Iris  pale  blue;  bill  yellow,  base  blue;  feet 
ochraceous."    Two  females  measure  209.5  mm.  in  total  length. 

The  six  skins  of  this  form  all  differ  from  S,  erythropygia  in  having 
the  pale  rump  and  upper  tail-coverts  of  8,  andainanensis^  with  the 
smaller  dimensions  of  the  hitter. 

ACRIDOTHERES  TRISTIS   (Linnaeus). 
\Pamd\»€a\  tristis  Linnaeus,  Syst.  Nat,  12th  ed.,  1, 1766,  p.  167  ("Philippinis'*). 
One  adult  female,  from  Kamorta. 

"Introduced.  Only  met  with  about  the  abandoned  settlement  at 
Nankauri  Harbor,  where  they  were  pretty  numerous." 

Evidently  of  recent  appearance  in  this  locality,  as  Oates  says*  that 
it  ""does  not  extend  to  the  Nicobars." 


'Fauna  Brit.  India  (Bir<lH),  I,  1889,  p.  537. 
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Family  MUSCICAPID^]. 

MUSCITREA  GRISOLA   (Blyth). 

T[ephrodoTnis]  grisola  Blyth,  Journ.  As.  Soc.  Bengal,  XII,  Pt.  1,  1843,  p.  'l80* 
(near  Calcutta). 

Six  specimens,  from  Henry  Lawrence  Island,  Barren  Island,  South 
Andaman,  and  Cinque  Islands. 

ALSEONAX  LATIROSTRIS  (Raffles). 

Museicapa  latiroatrw  Raffles,  Trans.  Linn.  Soc.  Lond.,  XIII,  Pt.  2,  1822,  p.  312 
(Sumatra). 

Five  specimens,  from  South  Andaman,  Barren,  Rutland,  and  Cinque 
islands. 

TCHITREA  NICOBARICA  (Gates). 

Terpffiplume  nicobarica  Gates,  Fauna  Brit.  India  (Birds),  II,  1890,  p.  48  (Anda- 
mans  and  Nicobars). 

"Not  met  with  in  Car  Nicobar  or  Tillanchong,  but  fairly  common 
in  all  the  other  islands.  Adult  males,  white  ones,  seen  only  in  (xreat 
and  Little  Nicobar."* 

Eleven  specimens,  mainly  from  Katchal;  one  specimen  each  from 
Kamorta,  Nankauri,  and  Trinkut,  and  two  males  in  white  plumage 
from  Great  Nicobar.  The  latter  differ  from  the  corresponding  phase 
of  T.  affinis  only  in  the  central  tail  feathei-s,  whi<»h  are  much  broader 
near  the  tips.  The  young  males  re^semble  the  female,  lacking  the 
glossy  blue-black  throat  and  sides  of  head  of  older  birds. 

The  white  males  from  Great  Nicobar  each  measure  451  mm.  in  total 
length;  the  fresh  colors,  as  stated  on  the  labels,  are:  ''Iris,  dark 
brown;  orbital  skin,  blue;  bill,  blue,  tip  and  commissure,  black;  feet, 
leaden  blue." 

A  Katchal  female  has  a  total  length  of  203  mm. ;  another  from  the 
same  island  measures  186.5  mm. 

RHINOMYIAS  NICOBARICA,  new  species. 

Type.—KihiM  male.  No.  178740,  U.S.N.M.;  Pulo  Kunyi,  Great 
Nicx>bar,  March  20,  1901;  Dr.  W.  L.  Abbott  Top  of  head,  back, 
scapulars,  and  rump,  brown  (between  bister  and  raw  umber),  brightest 
on  the  back;  upper  tail-coverts  and  tail  burnt  umber;  wings  dark 
brown,  the  feathers  edged  with  the  color  of  the  back,  lighter  on  the 
primaries  and  burnt  umber  on  the  secondaries.  Lores,  and  feathers 
about  eyes,  buff;  cheeks,  ear-coverts  and  sides  of  neck  similar  to  the 
crown,  but  lighter,  the  ear-coverts  with  light  shaft  streaks;  throat 
and  abdomen,  white;  breast  with  a  narrow  band  of  wood  brown 
(feathers  of  the  breast  buffy  white,  edged  with  wood  brown);  sides 
and  flanks  wood  brown,  the  thighs  drab;  under  tail-coverts,  axillars 
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and  under  wing-coverts  deep  buff,  the  latter  darker  along  edge  of 
wing;  inner  webs  of  wing  feathers  with  light  buffy  edges.  Wing, 
7Y.5  mm.;  tail,  61;  tarsus,  18;  culmen,  14  (bill,  from  gape,  22). 
Length,  165  mm.  ''Iris,  dark  brown;  feet,  pale  brownish  fleshy; 
upper  mandible  dark  horn  brown,  lower  mandible  pale  fleshy." 

There  is  some  variation  in  a  series  of  eleven  specimens;  in  one  the 
band  across  the  breast  is  deep  buff,  with  almost  obsolete  darker  edges 
to  the  feathers;  in  several  examples  the  under  tail-coverts  are  dull 
white;  some  have  the  top  of  the  head  and  back  of  the  same  shade  of 
brown.  In  an  immature  specimen  the  middle  and  greater  wing-coverts 
and  feathers  behind  the  eye  have  cinnamon  spots,  narrowly  edged 
with  black;  the  tertiaries  are  tipped  with  pale  cinnamon;  the  throat  is 
white,  with  the  feathers  indistinctly  edged  with  dusky. 

This  species  appears  to  be  most  nearly  related  to  B,  pectoraUs^  from 
the  Malay  Peninsula  and  Sumatra,  but  differs  from  it  in  having  no 
whitish  spots  on  the  lores;  the  under  wing-coverts,  axillars,  and  under 
tail-coverts  are  not  white;  the  white  on  the  under  surface  is  not  so 
pure,  and  the  upper  parts  are  of  a  somewhat  different  shade  of  brown. 

The  genus  Rhmomyids  has  not  previously  been  recorded  from  the 
Nicobars. 

"Common  in  Great  and  Little  Nicobar.  Keeps  close  to  the  ground, 
on  low  bushes  in  heavy  forest.     Has  a  rather  sweet  song." 

HYPOTHYMIS  AZUREA  (Boddaert). 

Mu8cicapa  azurea  Boddaert,  Tabl.  PI.  Enl.,  1783,  p.  41  ("Philippines**). 

Fifteen  specimens,  from  Nankauri,  Trinkut,  Tillanchong,  Kamorta, 
Great  and  Car  Nicobar. 

"Common  in  all  the  islands,  frequenting  dense  jungle." 

HYPOTHYMIS  TYTLERI  (Beavan). 

Myiagra  iytleri  Beavan,  Ibis,  1867,  p.  324  (Andamans). 

Three  specimens,  from  Henry  Lawrence  Island,  Little  and  South 
Andaman. 

Family  TURDID^. 

GEOCICHLA  ALBOGULARIS  Blyth. 

Geocichla  alboffularis  Blyth,   Joum.   Asiat.   Soc.    Bengal,   XVI,    1847,   p.    146 
(Nicobars). 

Eight  specimens,  from  Trinkut,  Kamorta,  and  Katchal.  Length, 
from  190.5  to  203  mm.  ''Iris  dark  brown;  orbital  skin  olive;  bill 
black,  pale  leaden  beneath,  at  base;  feet  pale  brownish  fleshy;  claws 
pale  horn  brown.  Common  in  the  central  group,  i.  e.,  Trinkut,  Nan- 
kauri,  Kamorta,  and  Katchal.  Frequents  the  darkest  parts  of  the 
jungle,  keeping  close  to  the  ground." 
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Family  PLOCEID^. 

MUNIA  SEMISTRIATA  Hume. 

[Munia]  semiMricUa  Hume,  Stray  Feathers,  II,  1874,  p.  257  (Kamorta,  Nirobare). 

Seven  specimens,  representing  Kamorta,  Trinkut,  Tillanehong,  and 
Car  Nicobar. 

"C/ommon  in  the  islands  with  open  grass  lands.  Not  met  with  on 
the  southern  islands,  which  are  covered  with  dense  forest.  Goes 
about  in  small  flocks  of  six  to  ten." 

Family  MOTACILLIDiE. 

BUDYTES  FLrAVA  (Linnaeus.) 

[AfotaciUa\flava  LiNNiSUS,  Syet.  Nat.,  10th  etl.,  Pt.  1,  1758,  p.  185  (Europe). 
Three  specimens,  all  from  Trinkut. 

''Common  on  Trinkut  and  Kamorta,  frequenting  the  open  grass 
lands  and  the  shore." 

ANTHUS,  species. 

"Kloss  shot  one  on  Kamorta."  No  specimens  were  sent.  Hume 
records  Arttkus  cermrms  from  this  island. 

FamUy  NECTARINIIDiE.    * 

-flBTHOPYGA  NICOBARICA  Hume. 

jElhopyga  nicohnrica  Hume,  Stray  Feathers,  I,  1873,  p.  412  (Kondul  and  Meroe, 
south  Nicobars. ) 

"  Only  met  with  on  Great  and  Little  Nicobar.  It  was  commonest 
at  Pulo  Kunyi  and  other  places  on  the  west  coast  of  Great  Nicobar." 
It  appears  to  be  confined  to  the  southern  islands  of  the  group;  Hume 
met  with  it  only  on  Kondul  and  Meroe.  The  female  is  without  a  trace 
of  red  on  the  throat,  as  Gates  has  predicted.*  Females  have  a  total 
length  (in  the  flesh)  of  111  mm.;  males  are  slightl}^  larger,  measuring 
from  116  to  122  mm.  "Feet  dark  fleshy  brown;  bill  dark  horn 
brown  above,  pale  horny  brown  beneath."  A  series  of  ten  skins,  from 
Great  and  Little  Nicobar. 

ARACHNECHTHRA  KLOSSI,  new  species. 

Type.—MxxM  male.  No.  178787,  U.S.N.M.;  Great  Nicobar,  March 
9,  1901;  Dr.  W.  L.  Abbott.  Upper  parts  (except  forehead  and  ante- 
rior part  of  crown),  including  sides  of  neck,  ear-coverts,  and  lesser 
wing-coverts,  olive  green,  darker  on  the  upper  tail-coverts;  wings, 
clove  brown,  most  of  the  feathers  (except  those  of  primary  coverts) 
edged  with  olive  green;  tail,  black,  the  middle  feathers  narrowly  edged 

» Fauna  Brit.  India  (Birds),  II,  1890,  p.  350. 
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with  metallic  green,  the  three  outer  pairs  with  white  tips,  the  outermost 
with  white  extending  along  outer  web  for  about  14  mm. ;  the  next  two 
pairs  very  narrowly  tipped  (about  1  mm.  only).  Forehead,  fon^  part 
of  crown  and  throat,  metallic  purple,  bordered  on  sides  (including 
cheeks)  and  chest  with  metallic  blue;  just  below  the  blue  of  chest,  lat- 
erally, are  a  few  burnt  umber  feathers.  Breast,  abdomen,  sides  of 
body,  and  under  tail-coverts,  lemon  yellow;  flanks,  pale  olive  green; 
thighs,  dusky  brown,  yellowish  on  inner  aspect;  axillars,  cadmium 
yellow;  longest  under  wing-coverts,  white;  lesser  feathers,  pale  yellow; 
feathers  of  outer  edge  of  under  wing-coverts  dusky,  with  yellowish 
tips.  Length  (fresh),  114  mm.;  wing,  51;  tail,  33;  tarsus,  15;  cul- 
men,  18.5  (bill,  from  gape,  23).  Other  males  have  a  wing  measure- 
ment of  52  to  53  mm.,  and  a  total  length  of  108  to  117.5  mm. 

This  species  differs  from  ^i.  pectoralLs  in  being  slightly  larger;  there 
is  less  white  on  the  outer  tail  feathers,  and  the  lower  part  of  the  throat 
and  chest  is  metallic  blue  instead  of  purple.  The  upper  surface  is 
somewhat  darker  than  in  A.  pectoral'tH.  "Common  on  all  the  islands 
visited.  Breeding  in  February  and  March;  we  found  the  nests  on 
Katchal,  Great  and  Little  Nicobar,  generally  in  mangroves  overhanging 
the  creeks." 

Seventeen  specimens  from  the  following  islands:  Car  Nicobar, 
Trinkut,  Tillanchong,  Great  and  Little  Nicobar. 

ARACHNECHTHRA  ANDAMANICA  Hume. 

Arachn£chihx'a  andamanica  Hume,  Stray  Feathers,  I,  1873,  p.  404  (Andamans). 
''Common  at  South  Andaman  and  Cinque." 

Eight  specimens  from  the  above  islands.  Length  of  males  (six 
individuals)  in  the  flesh,  114  to  118  mm. 

Family  PITTID^. 

PITTA  ABBOTTI,  new  species. 

Tf/pe.— Adult  male.  No.  178566,  U.  S.  N.  M. ;  Great  Nicobar,  March  30, 
1901;  Dr.  W.  L.  Abbott.  Closely  related  to  P,  ciictiUata^^  but  darker 
above  and  below,  with  lighter  blue  upper  tail-  and  wing-coverts;  a 
dark  median  line  on  crown;  white  patch  on  primaries  much  smaller 
and  confined  to  six  feathers  instead  of  seven.  P.  Mottl  is  also  smaller. 
Length,  184  mm.;  wing,  110;  tail,  89;  tarsus,  39.5;  culmen,  22  (bill, 
from  gape  27).  Other  males  have  a  wing  measurement  of  from  103 
to  105  mm. 

"Iris  dark  brown;  bill  black,  gape  pale  orange;  feet  pale  brownish 
fleshy.''     Hume*   saw   several    Pittas   on  Great   Nicobar,  which    he 


*  For  i)enni8Hion  to  examine  two  Malacca  flpeciiueiiB  of  P.  cumllatn  in  the  Elliot 
collection  I  am  indebted  t-o  the  authorities  of  the  American  Museum  of  Natural 
History. 

*8tray  FeatherH,  II,  1874,  j).  220. 
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thought  to  be  P.  7nolucee7i^hH,  Dr.  Abbott  bus  now  obtained  seven 
specimens,  two  of  which  were  caught  in  traps  set  for  small  mammals. 
''Common  in  Great  and  Little  Nicobar.  Like  most  Pittas  it  is 
rather  diflScult  to  obtain.  I  caught  two  in  rat  traps.  Am  not  sure  it 
is  identical  with  the  typical  P.  eiundlaUiy 

Family  PICID^. 

DRYOBATES  ANDAMANENSIS  (Blyth). 

Picus  andamanensis  Blyth,  Joum.  Asiat.  Soc.  Bengal,  XXIX,  1859,  p.  412,  note 
(Port  Blair,  South  Andaman). 

One  adult  female,  from  Bumila  Creek,  Little  Andaman. 
"  Upper  mandible  dark  horn  brown,  lower  mandible  leaden.    Also 
seen  at  Lawrence  Island  and  South  Andaman." 
Length  in  the  flesh,  190.5  nma. 

THRIPONAX  HODGEI  (Blyth). 

Mlulleripicus]  hodgei  Blyth,  Joum.  Asiat.  8or.  Bengal,  XXIX,  1800,  p.  106  (Port 
Blair,  South  Andaman). 

A  pair  from  Henry  Lawrence  Island. 

"  Heard  at  South  Andaman.     Iris  yellow." 

Length  of  male,  400  mm. :  of  female,  384  mm. 

Family  CORACllD^. 

EURYSTOMUS  ORIENTALIS  (Linnaeus). 

[Coracias]  orientcUU  Linn^us,  Syst. Nat,  12th  etl.,  I,  1766, p.  159 (India  oritmtali). 
One  female  from  South  Andaman.     Length,  301.5  mm. 
''  Iris  dark  brown.     No  others  were  seen." 

Family  MEROPID^. 

MEROPS  PHILIPPINUS  Linnaeus.    : 

[Merops']  philippinus  Linn.fx8,  Syst.  Nat.,  12th  e<l.,  I*t.  1,  1766,  p.  183,  [errata] 
(Philippines). 

'••  Common  in  the  open  lands  and  scrub  jungle  on  Kamcatii."  Three 
males  were  obtained  on  this  island. 

A  bird  identified  ))y  Dr.  Abbott  as  a  species  of  J/^wyav  was  shot  but 
lost  on  South  Andaman. 

Family  ALCEDINID.E. 

ALCEDO  ISPIDA  BENGALENSIS  (Gmelin). 

[Alcedo]  bengaleifims  Gmelis,  Syst.  Nat.,  I,  1788,  p.  450  (Henj^al). 
"  Met  with  on  all  the  islands  [Nicobars]  except  Car  Nicobar,  and  gen- 
erally common  among  the  mansrroves." 
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Four  specimens,  are  included  in  the  collection,  from  Tillanchong 
Great  and  Little  Nicolmr.  The  differences  mentioned  hy  Hume^  an 
not  very  plainly  shown  in  this  series. 

CEYX  TRIDACTYLA   (Pallas). 
Alr4'4l/)  tridactyla  Pallas,  Spic.  Zool.,  Pt.  6,  1769,  p.  10,  pi.  ii,  fig.  1. 

"  Common  in  Great  and  Little  Nicobar,  not  met  with  elsew'here, 
Frequents  the  heavy  forest,  often  at  a  distance  from  water,  but  i» 
commonest  along  small  streams." 

Ten  examples,  all  from  Gteat  Nicobar.  In  color  they  resemble  birds 
from  the  Mergui  Archipelago,  but  are  of  somewhat  greater  dimensioD/? 
(wing  from  57  to  62  mm.). 

PELARGOPSIS  INTERMEDIA  Hume. 

[Pelargopttis]    intermeditu    Hcmk,    Stray  Feath^rH,   II,   1874,  p.   166    (KondoJ, 
Ni(x>bar8). 

"  Common  among  the  mangroves  and  along  the  seashore  in  Great 
and  Little  Nicobar.  Do  not  think  it  is  found  in  the  other  islands,  as 
we  searched  carefully  for  it  and  did  not  meet  with  it,  althoug-h  it  i^*  s 
very  conspicuous  and  noisy  bird." 

Five  specimens,  all  females,  from  the  two  islands  above  mentioned. 
"Iris,  dark  brown;  eyelids  and  feet  red." 

The  total  length,  in  fresh  birds,  varies  from  362  to  387  mm. 

HALCYON  SATURATIOR  Hume. 

[Halryfm]  mturatior  Hume,  Stray  Feathers,  II,  1874,  p.  168.     (Port  Blair,  South 
Andaman). 

Four  Hpecimens,  all  from  South  Andaman,  where  it  is  reported  to 
be  ''  common."'  In  two  of  the  specimens  the  stomachs  were  found  to 
contain  the  remains  of  small  fish. 

"Bill  red,  l)lackish  at  l)a.^e  al)ove;  eyelids,  red;  iris,  brown;  toea, 
red,  front  of  tarsi  and  top  of  toes  ]>lackish." 

Individuals  varv  in  length  from  2\)2  to  305  mm. 

HALCYON  PILEATUS  (Boddacrt). 

Alcedo pileata  Boddaert,  Ta])l.  PI.  Knl.,  1783,  p.  41  (China). 

''Met  with  on  all  of  the  islands  [Nicobars],  but  apparently  not  very 
common,  except  in  Great  Nicobar,  where  it  was  numerous  along  the 
Galathea  River." 

A  single  individual  was  reported  as  seen  on  Barren  Island, 
Andamans. 

Two  specimens  were  preserved. 

*  Stray  Feathers,  II,  1874,  p.  173. 
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HALCYON  DAVISONI  Sharpe. 
Halcifon  davisoni  Sharpe,  Cat.  Birds  Brit.  Miis.,  XVII,  1892,  p.  282  (Andamane). 

"Common  at  South  Andaman  and  Lawrence  Island." 

Six  specimens,  from  Cinque  Islands  and  South  Andaman. 

The  females  have  no  butf  on  the  under  parts;  an  immature  male, 
however,  has  a  buff}^  wash  on  the  flanks. 

Two  of  the  specimens  had  in  their  stomachs  the  remains  of  small 
fish  and  crabs. 

HALCYON  OCCIPITALIS  (Blyth). 

Todiramphus  occipitalis  Blyth,  Joum.  Asiat.  Soc.  Bengal,  XV,  1846,  p.  23,  note 
(Nicol)are). 

"  Found  in  all  the  islands  visited,  commonest  in  the  northern  and 
central  groups,  less  plentiful  in  (Ireat  and  Little  Nicobar.  It  frequents 
forest,  clearings,  and  cocoanuts  indiscriminately,  and  often  found  far 
from  water." 

Eighteen  examples  from  various  islands  of  the  Nicobar  group.  All 
of  the  females  (seven  skins)  in  this  series  are  white  below,  having  a 
small  patch  of  buff  on  the  flanks  only. 

The  total  length,  as  noted  on  the  labels,  varies  from  241  to  273  mm. 
'*  Iris  brown;  upper  mandible  black,  lower  white;  feet  greenish  mauve, 
claws  black"  (female). 

Family  MICROPODID^. 
"Swift.     A  large  flock  of  swifta  seen  on  Barren  Island." 

Genus  SALANGANA  Isid.  Geoffrey  St.-Hilaire. 
Saiatigana  Gbopfr.  St.-Hilaire,  L'feho  du  Monde  Savant,  III,  1837,  p.  74. 

Type,  Ilirtindo  esculenta  JAnnveua. 

CoUocalin  G.  R.  Gray,  List  Genera  of  Birds,  1840,  p.  8. 

Type,  HiruTido  esculenta  Linnaius. 

SALANGANA  INEXPECTATA  Hume. 

[Cdllocalia]  inexpectaia  Hume,  Stray  Feathers,  I,  1873,  p.  296  (Button  Island, 
Andamans). 

''Shot  at  Kaniorta,  seen  occasionally  on  the  other  islands."  Three 
specimens  are  in  the  collection,  all  from  Karaorta.  "Iris  brown;  feet 
brownish  pink,  claws  black."    Length,  120.5  mm. 

SALANGANA  LINCHI   (Horsfield  and  Moore). 

CoUocalia  linchi  Horsfield  and  Moore,  Cat.  Birds  Mus.  East  India  Co.,  I,  1854, 
p.  100. 

Six  examples,  all  females,  from  Little  Nicobar. 
"  Met  with  on  all  of  the  islands  [Nicobars].     On  Little  Nicobar,  near 
the  anchorage  and  water  hole  back  of  Pulo  Milu,  are  some  small 
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cjives  close  to  the  seashore.  These  are  inhabited  by  vast  numbers  ol^ 
bats  and  a  lar^e  colony  of  this  swift.  The  largest  cave  itvas  ♦»<  I  f eet| 
long  by  5  feet  broad  and  7  to  10  high.  The  floor  was  deeply  cor-J 
ered  with  guano.  The  nests  were  at  the  farther  end,  thickly  c-ltD^lered] 
upon  the  roof  and  upper  parts  of  the  w^alls.  The  nests  were  often  »af 
close  to  one  another  that  the  edges  were  adherent — three  or  fowr  nestd  • 
being  stuck  together  in  one  mass." 

Family  CLTCULID.*:. 

?  SURNICULUS  LUGUBRIS  (Horsfield). 

Oujddus  lugiibrU  Horsfield,  Trans.  Linn.  Soc.  Ixmd. ,  •  XIII,  Pt  1,   IVfay,  Jfi?/, 
p.  179  (Java). 

"A  bird  apparently  of  this  species  was  shot  in  Katchal,  but  lost  in 
the  dense  jungle." 

?  EUDYNAMIS  HONORATA  (Linnseus). 

[Cur-u/m]  /io7iora^tt» L1NN.BU8,  Syst.  Nat.,  12th  ed.,  Pt.  1, 1766,  p.  169  (Malaljari^A 
Six  specimens,  from  Car  Nicobar  and  Barren  Island.     At  the   last- 
named  locality  it  is  'S-ery  common  and  feeds  on  fruit."     In    thi'ee 
females  the  wings  vary  from  198  to  208  mm.;  in  the  same  number  of 
males  from  198  to  209.5  mm. 
The  males  have  a  greenish  gloss  and  the  females  are  dark  colored. 

?  EUDYNAMIS  HONORATA  MALAYANA  Cabanis  and  Heine. 

EludynamW]  maUujana  Cabanis  arid  Heine,  Mus.  Hein.,  IV,  Pt.  1,  1862,  p.  52 
(Sunda  Islands  and  Sumatra). 

Five  specimens,  from  Great  and  Little  Nicobar. 

'^Common  in  all  islands  visited  [both  forms  included].  Most  proba- 
bly lay  their  eggs  in  grackles  {Eulahe^)  holes,  as  it  was  a  very  common 
sight  to  see  a  female  koel  pursued  by  agrackle,  both  in  a  greatly  excited 
state,  shrieking  and  screaming  with  rage.  They  are  generally  detested 
by  other  birds.  I  think  they  also  lay  in  nests  of  Carpoiyhmja ^  as  one 
could  often  call  them  up  by  imitating  the  deep  hoarse  coo  of  the  fruit 
pigeon." 

Two  males  from  this  series  have  wing  measurements  of  220.5  and 
227.5  mm.;  they  are  large  and  bluish  compared  with  specimens  from 
Barren  Island  and  Car  Nicobar,  and  the  females  are  pale-colored.  One 
male  from  Little  Nicobar  is  greenish  in  color,  as  in  the  individuals 
referred  above  to  E,  himarata ;  it  has  a  wing  only  198  mm.  in  length. 

There  appear  to  be  two  forms  represented  in  the  Andamans  and 
Nicobars,  l>ut  our  material  is  far  too  meager  to  allow  of  a  satisfactory 
disposition  of  the  case,  and  I  keep  the  birds  apart  here  to  direct  atten- 
tion to  the  matter. 
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Family  PSITTACID.E. 

PAL^ORNIS  MAGNIROSTRIS  Ball. 

P^nL'iyfrnhtl  maffnirostntt  Ball,  Joum.  Asiat.  Soc.  Bengal,  XLI,  Pt.  2,  1872,  p.  278 
( Andaman  8). 

'■•  Common  at  Liawreucc  Island  and  South  Andaman.  Heard  at  Little 
Aiulaman."  At  the  tirst-namod  locality  it  was  numcrou.s,  ''flying 
about  in  flocks  of  three  or  four  to  a  dozen." 

Five  ?tpecimens.  ''Iris  pale  lemon;  bill  red,  tips  of  mandibles  yel- 
low; feet  yellow  to  orange;  eyelids  orange."  Length  of  males  varies 
from  5U1.5  to  571.5  mm.;  a  female  measures  458  mm. 

PAL^ORNIS  FASCIATUS   (Muller). 

Pfittacus  ffutcintuM 'Si^LUiRj  Natursyst.,  Suppl.,  1776,  j).  74  (Pon<liclierry). 

"'Common  at  all  places  visited  [Andamans].  Visits  the  cultivated 
difitrict  about  Port  Blair  in  large  fl.ocks,  causing  great  damage  to  the 
ri[)ening  paddy;  large  numbers  are  therefore  killed  annually." 

Several  specimens,  from  Henry  Lawrence  Lsland,  and  South  Anda- 
man. 

PAL^ORNIS  CANICEPS  Blyth. 

/*[«^;«</rT/w]  canhrjuf  Blyth,  Joiirii.  Atfiat.  Soc.  Bcjiigal,  XV,  1846,  p.  23,  note 
(Nicobars). 

"Common  on  Great  and  Little  Nicobar.  It  goes  about  in  smaller 
docks  than  the  smaller  species,  generally  keeping  higher  up  in  the 
.  trees,  and  is  harder  to  get.  Usually  there  are  only  two  or  three 
together.     They  are  very  noisy." 

Ten  specimens,  varying  in  length  from  540  to  i)04:  mm.  in  males,  and 
444.5  to  533.5  mm.  in  females. 

'*Iris  orange  red;  cere  and  lower  mandible  black;  upper  mandible 
red;  tip  horny  yellow;  feet  dull  greenish  leaden." 

PAL^ORNIS  NICOBARICA  Gould. 

Pal^/mw  nirribarfcus  Gould,  BirdH  of  Asia,  VI,  1857,  pi.  vi  (Nicobare). 

''This  pirrot  was  common  upon  all  the  islands  [NicobarsJ,  generally 
iti  flocks,  sometimes  of  twenty  or  thirty  individuals.  Very  fond  of 
fruit  of  the  casuarina.     Native  name,  TallehJ^^ 

Twenty-six  specimens,  from  Great,  Little,  and  C>ar  Nicobar,  Kat- 
chal,  Trinkut,  and  Tillanchong.  The  males  in  this  series  vary  from 
•^^1.5  to  489  mm.;  the  females  from  *i^^%  to  450.5  mm. 

The  irLs  Ls  said  to  have  an  inner  green  circle  and  an  outer  yellow 
^^w;  in  some  specimens  it  is  noted  as  greenish  white,  yellowish  white, 
or  I)ale  yellow. 
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PAL^ORNIS  TYTLERI  Hume. 

F[alieomisi]  iytleri  Hume,  Stray  Feathers,  II,  1874,  p.  454  ( Andamans). 
''Common  on  Lawrence  Island  and  South  Andaman." 
Three  specimens  from  the  above  islands.     Two  females  measured 

309.5  and  343  mm.  in  the  flesh;  a  male,  406.5  mm. 

''  Iris:  Inner  circle  green,  outer  circle  yellow;  feet  green;  cere  green; 

upper  mandible  red,  lower  black." 

LORICULUS   VERNALIS  (Spamnan). 

PgiUacus  vemalis  Sparrman,  Mufl.  Carls.,  Pt.  2,  1787,  No.  XXIX. 
"None  shot.     Seen  and  heard  everywhere  in  the  Nicobors." 

Family  BUBONIDJi:. 

NINOX    SCUTULATA  (Raffles). 

Slrix  scutulata  Raffles,   Trails.    Linn.  Soc.  Lond.,  XIII,    Pt.  2,  1822,  p.  280 
(Sumatra). 

Three  specimens. 

A  male  from  Car  Nicobar  measures  279.5  mm.  It  has  a  wing  206 
mm.  in  length.  Hume  records  a  male  from  the  same  island  with  a 
wing  measurement  of  213.5  mm.,  and  a  total  length  of  286  mm. 

From  Katchal  we  have  a  female  measuring  286  mm.,  with  a  wing 
barely  203  mm.  Both  of  the  above  birds  resemble  in  color  those  of 
India. 

A  male  from  Little  Nicobar  is  not  only  smaller,  but  differs  very 
much  in  color  from  the  others.  There  is  a  fulvous  suffusion  of  the 
lower  surface,  the  white  bars  of  the  sides  and  abdomen  and  the  white 
streaks  on  the  breast  being  almost  entirely  obscured.  The  under  tail- 
coverts  are  white,  spotted,  and  barred  with  brown.  In  total  length 
this  specimen  measures  273  mm.;  the  other  dimensions  are:  Wing, 
198;  tail,  118;  tarsus,  30;  culmen,  20  mm.  In  this  individual  the  iris 
was  deep  yellow ;  feet  pale  yellow. 

The  stomachs  of  two  of  the  specimens  contained  beetles. 

Family  FALCONID^. 

SPILORNIS  KLOSSI,  new  species. 

Type.— Adult  male.  No.  178429,  U.S.N.M.;  Pulo  Kunyi,  Great 
Nicobar,  March  20,  1901;  Dr.  W.  L.  Abbott.  General  color  above, 
including  greater  wing-coverts,  secondaries,  and  tertiaries,  drab,^  with 
a  slight  coppery  sheen  in  certain  lights,  some  of  the  feathers  (espe- 
cially of  the  secondaries,  tertiaries,  and  greater  wing-coverts)  with  nar- 
row white  tips;  nape  and  sides  of  neck  Isabella  color;*  top  of  head^ 

^Kidgway's  Nomenclature  of  Colors,  pi.  m.         *Idem,  pi.  m. 
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including  long  occipital  feathers,  black,  the  longer  feathers  with  nar- 
row tips  of  Isabella  color;  ear-coverts,  cheeks,  and  malar  region  clear 
smoke  gray;'  throat  buffy  white,  with  an  indistinct  median  stripe  of 
smoke  gray;  breast  buffy  wood  brown,  becoming  much  paler  on  the 
abdomen,  sides,  thisfhs,  and  under  tail-coverts;  lesser  and  middle  wing- 
coverts  dark  drab,  prominently  edged  with  white;  axillaries  and  under 
wing-coverts  like  the  abdomen,  the  outer  portion  of  the  under  wing- 
coverts  pale  buffy  white.  Primaries  black  at  the  ends,  some  of  the 
inner  ones  with  narrow  white  tips;  base  of  the  wings  (from  below) 
white,  the  feathers  with  two  dusky  bars  (only  one  bar  on  the  outer- 
most primaries).  Tail  light  drab,  with  a  broad  black  subterminal 
band,  and  a  second  narrower  one  near  the  middle,  less  distinct  on  the 
two  inner  pairs  of  feathers.  Wing,  257  mm.;  tail,  166;  tarsus,  76; 
culmen,  33.  ''  Length,  431.6.  Iris  3''ellow;  cere,  base  of  bill,  and  naked 
skin  on  side  of  head,  yellow.  Bill,  tip  black,  middle  bluish."  .  This  is 
a  very  distinct  species,  and  one  of  the  smallest  of  the  genus.  It  is 
easily  recognized  by  its  unspotted  underparts,  gray  patch  on  side  of 
head,  and  very  small  size.  Ten  of  the  eleven  specimens  sent  by  Dr. 
Abbott  are  adult,  and  show  the  characters  given  in  the  above  descrip- 
tion. Some  of  them  are  a  little  darker  below  than  the  type,  and  in 
several  the  throat  is  more  or  less  gray.  In  one  female,  doubtless  a 
very  old  bird,  the  underparts  are  considerably  darker  than  in  the 
type,  and  the  lower  breast  and  sides  are  faintly  spotted  with  buff;  the 
lower  sides  and  thighs  are  also  narrowly  barred  with  buffy  wood 
brown. 

The  immature  bird  differs  from  the  adults  in  having  buffy  tips  to 
the  feathers  of  the  back,  wing-coverts,  top  of  head,  and  to  the  upper 
tail-coverts;  the  wing  feathers  are  tipped  with  white,  the  tail  is  less 
prominently  barred,  and  has  three  narrow  bars  instead  of  two.  In 
this  specimen  the  iris  was  ''brownish  gray;  feet,  dirty  yellow;  cere 
and  orbital  skin,  yellow,  with  a  greenish  tinge." 

The  males  measure  (in  the  flesh)  419  to  431.5  mm.;  two  females 
are  457  mm.  The  stomachs  of  those  shot  contained  the  remains  of 
lizards,  rats,  a  small  bird,  and  a  pigeon  {Chalcophaps  indica). 

This  species  is  named  in  honor  of  Mr.  C.  Boden  Kloss,  who  accom- 
panied Dr.  Abbott  on  his  Nicobar  and  Andaman  trip,  and  prepared 
many  of  the  specimens  of  the  present  collection.  S^  klossi  was  found 
only  on  Great  Nicobar,  where  it  was  common  and  quite  tame. 

SPILORNIS  MINIMUS  Hume. 
Spilomis  minimus  Hume,  Stray  Feathers,  I,  1873,  p.  464  (Kamorta,  Nicobara). 
''One  wounded  but  lost  upon  Trinkut,  a  pair  shot  on  Kamorta,  and 
half  a  dozen  shot  on  Eatchal,  where  they  were  common.     On  Little 
Nicobar  we  failed  to  secure  any,  although  we  saw  several." 

^Ridgway,  pi.  ii,  No.  12. 
Proc.  N.  M.  vol.  XXV— 02 20 
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The  stomachs  of  three  specimens  contained  the  remains  of  lizards, 
another  had  portions  of  a  fowl,  and  one  a  small  crab.  The  males 
measure  (in  the  flesh)  44T.5  to  4G3.5  mm.;  the  females  457  and  i70 
mm.  The  Kamorta  specimens  are:  Male,  470  mm.;  female,  482.5 
mm.  The  wings  of  the  females  measure  288  to  292  mm.;  the  males, 
250.5  to  284.5  mm. 

Most  of  the  specimens  were  shot  in  dense  '  angle. 

SPILORNIS,  species. 

''Heard  on  South  Andaman.     None  shot." 

HALIiEETUS  LEUCOGASTER  (Gmelin). 
[Ffikx)]  lemogaMer  Gmelin,  SyHt.  Nat.,  I,  Pt.  1,  1788,  p.  257. 
''Common  along  the  sea-coast  everywhere  [Nicobars]."    No  speci- 
mens w^re  preserved. 

ASTUR  BUTLERI  Gumey. 
Astur  huUeri  Gurney,  Bull.  Brit.  Om.  Club,  VII,  1898,  p.  xxvii  (Car  Nicobar). 

Adult  male.  Length,  286  mm.  "  Iris  orange  yellow;  feet  yellow, 
claws  black.     Bill  leaden,  cere  greenish.     Stomach  contained  lizards." 

Adult  female.  Length,  817.5  mm.  "  Iris  orange  yellow;  cere  black, 
bill  black,  leaden  beneath  at  base;  feet  j^ellow,  claws  black.  Shot  in 
heavy  forest,  where  it  appears  to  be  common."  This  species  was 
found  only  on  Car  Nicobar,  "where  it  appeared  to  l>e  pretty  common 
in  a  patch  of  heavy  forest;  not  met  with  in  the  open  ground  or  in  the 
scrub  jungle.  The  place  was  a  long  way  from  the  anchorage,  and  we 
only  visited  it  twice."  The  male  is  very  indistinctly  barred  below,  and 
the  middle  and  outermost  pairs  of  tail  feathers  are  entirely  unbarred; 
the  three  pairs  of  rectrices  next  to  the  central  ones  have  three  bars. 
The  female  is  much  more  prominently  marked  below,  and  the  middle 
pair  of  rectrices  has  a  subterminal  black  bar;  the  next  three  pairs  have 
four  bars. 

ASTUR  OBSOLETUS,  new  species. 

r^;?^.— Adult  female.  No.  178448,  U.S.N.M.;  Katchal  Island, 
Nicobars,  February  18,  1901;  Dr.  W.  L.  Abbott.  Geneml  cofor  of 
upper  parts  (including  middle  and  greater  wing-coverts,  secondaries, 
and  upper  tail-coverts)  gra}^^,  paler*  on  crown,  nape,  sides  of  neck, 
cheeks,  and  ear-coverts;  lesser  wing-coverte  slate  gray,  becomkig 
darker  (slate  color)  on  primary  coverts  and  primaries,  the  latter  being 
black  on  the  inner  webs  at  the  tips.  Lores,  an  ill-defined  stripe  over 
the  eyes,  throat,  malar  apex,  thighs,  abdomen,  under  wing-  and  tail- 
coverts,  and  axillaries  white;  breast  and  sides  white,  with  obsolete 
bars  of  pale  fawn  color.  Tail  gray,  narrowly  tipped  with  white,  the 
middle  and  outer  pairs  of  feathers  without  bands,  the  others  with  five 

^Ridgway's  Nomenclature  of  Colore,  pi.  ii,  No.  8.  ^Idein,  No.  10. 
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indistinct  bars,  more  prominent  on  the  inner  webs.  Inner  webs  of 
primaries  and  secondaries  (except  at  tips)  white,  obscurely  mottled 
with  dusky.  Wing,  192  mm.;  tail,  157  mm.;  tarsus,  52  mm.;  culmen, 
21.5  mm.;  length,  330  mm.  '^Iris  dark  crimson;  feet  yellow;  bill 
blackish  at  tip,  horn  blue  at  base;  cere  greenish;  eyelids  greenish. 
Stomach  contained  lizards."  A  second  female  measured  343  mm. 
"Iris  crimson!!  Stomach  contained  insects.  Shot  in  dense  jungle." 
A  third  individual,  also  a  female,  has  a  total  length  of  343  mm. 
'"'Iris  red.  Stomach  contained  lizards."  This  specimen  has  traces  of 
immaturity  in  some  black-tipped  ferruginous  feathers  on  sides  of  neck 
and  on  the  scapulars. 

This  interesting  hawk  closely  resembles  A.  hutlerl  above,  but  is 
paler  on  the  nape  and  sides  of  head;  it  differs  also  in  the  indistinct 
white  superciliary  line  and  white  lores  and  throat.  Below  it  resem- 
bles A,  hutlerl  in  pattern,  but  with  the  reddish  color  on  breast  almost 
entirely  absent.  In  A,  dmohtm  the  irides  are  crimson;  in  A.  hutleri 
and  allies  they  are  orange  or  yellow. 

Dr.  Abbott  saw  five  or  six  othere  on  Katchal,  but  did  not  obtain  them. 
"The  bird  called  up  easily,  but  genemlly  lit  so  close  to  one  that  it  was 
not  desirable  to  shoot,  and  at  the  slightest  movement  they  were  off, 
and  all  were  in  dense  jungle.  In  Kamorta  I  saw  a  small  hawk  which 
seemed  like  ^1.  hutleri^  but  failed  to  secure  it." 

This  Kamorta  hawk  will  doubtless  prove  to  be  ^l.  ohsoletw<, 

ASTUR  SOLOENSIS  (Horsfield). 

Fcdco  fioloermH  IIoksfield,  Trans.  Ldnii.  Sf>c.  Lond.,  XIII,   Vt.  1,  May,  1821, 
p.  137  (Java). 

Twelve  specimens,  from  Katchal,  Grent  and  Little  Nicolmr.  The 
total  length,  in  fresh  birds,  is  noted  as  273  to  2U8.6  mm.  The  iris  is 
stated  to  be  ''brown"  or  "dark  brown"  in  the  males,  and  "lemon  yel- 
low" to  "orange"  in  the  females;  those  in  aif  immature  male  were 
"brownish  orange." 

The  individuals  of  this  series  vary  greatly  in  the  amount  of  ferrugi- 
nous on  the  breast,  but  seveml  of  them  are  identical  with  a  specimen 
from  Korea. 

"A  small  hawk,  which  may  be  this  species,  was  first  obtained  in 
Katchal  in  dense  forest.  We  afterwards  found  it  common  in  Great 
and  Little  Nicobar.      They  'called  up'  easily." 

Von  Pelzeln  records  a  hawk  under  this  name  from  Car  Nicobar, 
which  may  possibly  have  been  A,  hutlerl 

FALCO  PEREGRINUS  Tunstall. 

[Falco]  peregrinus  Tunstall,  Om.  Britannica,  1771,  p.  1  (Great  Britain). 
One  adult  male,  from  Kamorta. 

''  Shot  near  a  small  jheel,  where  it  had  just  made  a  dash  at  a  flock  of 
teal  {Bend/rocygjia  javanicd].     Iris  dark  brown."    Length,  416  mm. 
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Family  TRERONID^. 

OSMOTRERON  CHLOROPTERA  (BIyth). 

Tr[eron\  clUoroptera  Blytu,  Journ.  Asiat.  Soc.  Bengal,  XIV,  Pt.  2,  1846  (1846), 
p.  852  (Nicobare). 

"Common  on  all  of  the  islands  visited." 

There  are  eight  specimens  in  the  collection,  from  Trinkut,  Nankauri, 
Tillanchong,  Little  and  Great  Nicolmr. 

Length  varies  from  317.5  to  333  mm.  in  males,  and  305  to  324  mm. 
in  females.  "Feet  dull  purple;  bill  pale  leaden,  greenish  at  base  and 
on  cere;  iris,  inner  circle  blue,  outer  one  pink." 

OSMOTRERON  CHLOROPTERA  ANDAMANICA,  new  subspecies. 

Tf/pe.—Ad\xlt  female,  No.  178813,  U.S.N.M.;  Macpherson  Strait, 
South  Andaman,  January  15, 1901 ;  Dr.  W.  L.  Abbott.  Similar  to  O. 
chloroptera  (Blyth),  from  the  Nicobars,  but  rather  smaller,  colors 
somewhat  darker  above  and  below;  breast  and  sides  deeper  yellowish 
green,  and  under  tail-coverts  more  yellowish;  the  throat  is  yellower 
than  in  0.  chloroptera.  Wing,  165  mm.;  tail,  91;  tarsus,  26;  culmen, 
20.     Length,  292  mm.     "Bill  leaden,  cere  and  base  of  bill  greenish." 

Another  female  measures:  Wing,  168  nam.;  tail,  98;  tarsus,  26.5; 
culmen,  20.     Length,  317.5  mm. 

Three  females  of  O.  cfdoraptera  measure: 


Wing. 

Tail. 

TareuH. 

Culmen. 

mm. 
175 
171 
170.5 

mm. 
99 
98 
98 

mm. 
28 
25 
24.5 

mm. 
20 
18 
20 

The  new  form  is  "common  at  South  Andaman." 

CARPOPHAGA  ^NEA  (Linnaeus). 
[Columba]  amea  Linn^us,  Syst.  Nat.,  12th  ed.,  Pt  1,  1766,  p.  283  (Moluccas). 
One  specimen,   an  adult  male,  from   Rutland  Island,  Andamans. 
"  Observed  at  South  Andaman,  Cinque,  and  Little  Andaman.     A  num- 
ber seen  at  Barren  Island.     Iris  crimson."    Length,  431.5  mm. 

CARPOPHAGA  INSULARIS  Blyth. 

C\arpophaga'\  wMtlaris  Blyth,  Journ.  Asiat.  Soc.  Bengal,  XXVII,  1858,  p.  270 
(Nicobars) ;  a  nomen  nudum  here. 

' '  Common  on  all  these  islands  [Nicobars].  On  Tillanchong  and  Trin- 
kut they  were  remarkably  tame;  we  easily  shot  them  with  the  .32-cal. 
auxiliaiT  barrels.  They,  with  the  megapodes,  formed  our  staple  diet 
in  the  Nicobars  until  we  loathed  the  sight  of  them.     The  iris  iscrimson," 
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Males  vary  in  length  from  425.5  to  470  mm. ;  females  measure  431.5 
to  457  mm.  The  weight  of  a  male  is  noted  as  1^  pounds.  Thirty-four 
specimens  were  collected. 

Blyth's  name  insular  is  as  usually  quoted  is  a  nomen  nvdum^  but  I  am 
at  present  unable  to  give  a  more  satisfactory  reference.  Von  Pelzeln's 
term  nicobarica^  may  have  to  be  used  for  this  species,  but  for  the  present 
I  prefer  to  retain  inmdaris^  as  Blyth  had  a  very  careless  way  of  institut- 
ing new  names  and  it  is  not  improbable  that  an  earlier  reference  will 
be  found.     He  was  aware  of  a  Nicobar  form  as  early  as  1849.' 

MYRISTICIVORA    BICOLOR  (Scopoli). 

Columba  (bkolor)   S<X)poli,    Del.   Flor.  Faun.  Insub.,  II,  1786,   p.  94  ("nova 
Guiana'*). 

One  specimen  each  from  Kamorta,  Trinkut,  Little  and  Car  Nicobar. 

'^Less  common  than  the  last  in  the  northern  islands,  but  very 
plentiful  in  the  southern.  At  Little  Nicobar  large  num))ers  used  to 
roost  on  the  islets  of  Trak  and  Treis,  six  or  seven  miles  distant,  and 
fly  over  every  morning  to  Little  Nicobar." 

Also  reported  as  seen  at  Barren  Island,  in  the  Andamans. 

CALGBNAS  NICOBARICA  (Linnaeus). 
[Columba]  nirolHxrimliis^MiJS,  Syst.  Nat.,  10th  ed.,  Pt.  1, 1758,  p.  164  (Nicobars). 
"  Met  with  on  all  the  islands  [Nicobar  group],  but  by  far  most  plenti- 
ful upon  Great  Nicobar." 

Nine  specimens,  from  Katchal.  Great  and  Little  Nicobar.  The 
females  range  from  355.5  to  368.5  mm.  in  total  length;  the  males, 
381  mm. 

CHALCOPHAPS  INDICA  (Linnaeus). 

[Columba]  indica  LiNN-fius,  Syst.  Nat.,  10th  ed.,  Pt.  1,  1758,  p.  164  (India  orien- 
tali). 

'^Not  seen  on  Car  Nicobar,  but  common  elsewhere." 
Four  specimens  from  Tillanchong,  Katchal,  Trinkut,  and  Great 
Nicobar.     These  measure,  in  the  fl.esh,  from  260  to  273  mm. 

ALSOCOMUS   PALUMBOIDES  (Hume). 

Carpophaga  palumhoiden  Hume,  Stray  Feathers,   I,  1873,  p.  302  (Port  Mouat, 
South  Andaman) . 

No  specimens  were  obtained,  but  Mr.  Kloss  had  a  shot  at  one  in  the 
Nicobars. 

MACROPYGIA  RUFIPENNIS  Blyth. 

Macropygia,  rufipennis  Blyth,  Joum.  Asiat.  Soc.  Bengal,  XV,  1846,  p.  371  (South- 
em  Nicobars). 

"Not  met  with  at  Car  Nicobar,  but  found  on  all  the  other  islands. 
Most  common  on  Katchal,  whore  all  those  we  shot  had  been  feeding 


*  No  vara  exped.,  Vogel,  1865,  p.  105.       'See  Cat.  Birds  Mus.  Asiat.  Soc.,  p.  231. 
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upon  chillies  (small  rod  peppers)  that  had  escaped  from  cultivation. 
Did  not  see  many  on  Great  Nicobar.  Those  in  Katchal  were  mostly 
about  the  open  ground  and  in  the  cocoanuts.  The  iris  is  composed  of 
two  rings,  the  inner  one  white  or  blue,  the  outer  one  crimson;  the 
orbital  skin  is  blue;  feet  dull  red;  bill  dark  horn  brown,  cere  paler." 

Eight  specimens,  from  Kamorta,  Katchal,  Tillanchong,  and  Great 
Nicobar. 

Males  have  a  total  length  of  394  to  425.6  mm.;  females,  390.5  mm. 

Family  PHASIANID^]. 

EXCALFACTORIA  TRINKUTENSIS.  new  species. 

Tf/pe.— Adult  femole,  No.  178575,  U.S.N.M.;  Trinkut  Island,  Nico- 
bars,  February  4,  1901;  Dr.  W.  L.  Abbott.  Similar  to  the  female  of 
Z:^.  chinetm^^  but  general  coloration  darker  and  richer;  ground  color 
of  feathers  of  the  back,  scapulars,  and  sides  of  neck  gi-ayish,  instead 
of  brown;  forehead,  a  broad  superciliary  band,  cheeks  and  throat,  fawn 
color,^  paler  on  chin;  entire  underparts,  except  throat,  barred.  In  the 
female  of  E.  chinensis  the  abdomen  is  buffy  white,  unmarked;  with 
this  exception  the  pattern  of  coloration  in  the  two  forms  is  the  same. 
Wing,  65  mm.,  tail,  22,  tarsus,  24.5,  culmen,  10.  Length,  133.5. 
"Feet  yellow." 

One  specimen  only  was  collected,  although  reported  as  "common  in 
the  open  grass  lands  of  Triniiut  and  Kamorta." 

Family  MEGAPODID^. 

MEGAPODIUS  NICOBARIENSIS  Blyth. 

Megapodius  nicohitrierma  Blyth,   Jouru.   Asiat.   Soc.   lU»nj?al,  XV,  1846,  p.  52 
(Nicobara). 

''Common  in  all  the  islands  except  Car  Nicobar;  whether  it  exists 
here  we  could  not  find  out.  We  did  not  see  any,  but  Solomans,  the 
Madrasee  catechist,  said  he  had  seen  some  in  the  heavy  forest  north  of 
Kemios,  and  near  the  middle  of  the  island.  The  natives  gave  con- 
tradictory accounts.  We  first  met  with  them  at  Tillanchong,  where 
at  first  we  thought  they  were  scarce,  but  they  proved  to  be  veiy  com- 
mon. Many  of  their  nest  mounds  were  on  a  sandy  strip  by  the  sea 
shore.  The  largest  mound  was  30  feet  in  diameter  and  8  feet  high, 
composed  almost  entirely  of  sand,  with  very  few  dead  leaves.  The 
temperature  in  the  interior  is  much  i-aised  and  feels  hot  to  the  hand, 
when  one  is  engaged  in  digging  out  the  eggs.  This  was  an  exception- 
ally large  mound,  and,  having  seen  hundreds  of  mounds  since  that, 
should  say  the  avemge  diameter  is  10  to  15  feet  and  4  feet  high. 

The  megapodes  are  not  exactly  shy,  but  the\^  are  diflScult  to  shoot, 

*  Kidgway'B  Nomeuclature  of  Colors,  j)!.  iii,  no.  22. 

Digitized  by  VjOOQ IC 


NO.  1288.     ANDAMAN  AND  NICOBAR  ISLAND  BIRDS— RICHMOND.        311 


in  most  places,  as  the  jungle  is  so  dense.  Afterwards,  in  the  dense 
forest  in  Katchal  and  in  Great  and  Little  Nicobar  where  the  jungle  is 
more  open,  we  easily  obtained  all  we  wanted. 

At  first  we  thought  Megapodes  delicious  eating,  but  we  soon  got 
tired  of  them.  Their  excrement  is  very  foul,  owing  to  their  animal 
(insect  and  land  shell)  diet.     The  eggs  are  excellent  when  fresh. 

A  writer  in  the  Government  Gazette  (of  Port  Blair)  speaks  of  the 
impending  extermination  of  the  Megapodes  from  the  practice  of  the 
natives  robbing  the  nest  mounds.  There  is  not  the  slightest  danger 
of  this.  Many  of  the  mounds  are  in  impenetrable  jungles.  The  natives 
are  but  few  and  dying  out  rapidly  in  the  southern  and  middle  groups. 
The  coast  people  are  well-nigh  extinct  in  Great  and  Little  Nicobar. 
Even  where  the  mounds  are  visited,  all  the  eggs  are  not  found,  and 
the  mounds  exist  in  hundreds.  Even  on  Pilu  Milu,  a  very  small  island 
off  Little  Nicobar,  there  are  plenty  of  Megapodes  and  mounds,  and  the 
island  IS  and  has  always  been  inhabited." 

Twenty-five  specimens,  from  various  islands,  show  little  variation. 
In  total  length,  males  vary  from  381  to  400  mm.;  females  from  374.5 
to  409.5  mm.  Females  weighed  30  ounces  to  2i  pounds  (the  latter 
being  the  one  409.5  mm.  in  length). 

The  fresh  colors  are  noted  as  follows:  "Eyelids  red;  sides  of  head 
vermilion;  skin  of  throat  pale  mauve  pink;  iris  clear  brown;  bill 
greenish  horn;  legs  dull  reddish,  brown  in  front;  soles  dull  ochra- 
ceous,  claws  black." 

A  female  obtained  on  Tillanchong  was  "  shot  while  digging  a  hole 
for  its  egg  in  the  nest  mound.  The  mound  was  situated  just  within 
the  edge  of  the  jungle  by  the  seashore,  and  had  several  small  cocoanut 
trees  growing  upon  it.  The  dimensions  of  the  mound  were  8  feet 
high  and  30  feet  in  diameter.  It  was  composed  almost  entirely  of 
sand,  few  leaves  apparently.  This  bird's  mate»was  shot  a  few  moments 
previously  on  top  of  the  same  mound."  The  native  name  of  the  Mega- 
pode  is  "Kongdh." 

In  addition  to  a  good  series  of  the  birds,  Dr.  Abbott  sent  over  30 
eggs. 

Family  TURNICIDJC. 

TURNIX  ALBIVENTRIS  Hume. 

T[timu-]    albiventriH    Humk,    Stray    Feathers,    I,   1873,   p.   310    (Port    Mouat, 
South  Andaman ) . 

''Common  in  Kamorta,  in  the  open  grass." 

One  adult  male,  from  the  ^bove  island.  "  Feet  pale  yellow  brown; 
bill  dark  horn  brown,  yellow  at  base  beneath."     Length,  158.5  mm. 
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Family  RALLLD^. 

HYPOT^NIDIA  OBSCURIOR  Hume. 

[Ilypotsenidia]  obscuriora  Hume,  Stray  Feathers,  II,  1874,  p.  302  (Andamans). 

Two  were  ''  seen,  and  one  shot  on  a  patch  of  coarse  grass  by  the  sea- 
shore on  South  Andaman.  One  was  seen  on  Little  Andaman. "  Length 
of  an  adult  female,  266.5  mm. 

A  dark-colored  rail  was  seen  on  Kamorta,  in  the  Nicobar  group,  and 
thought  by  Dr.  Abbott  to  be  of  this  or  a  closely  related  species. 

AMAURORNIS  INSULARIS  Sharpe. 

Amauromw  inmlaris  Sharpk,  Cat.  Birds  Brit.  Mus.,  XXIII,  1894,  p.  162  (Anda- 
mans and  Nicobars). 

An  adult  male,  "  shot  at  the  hot  spring"  in  Barren  Island,  measures 
326.5  mm.  "Iris  umber;  bill  pale  green,  base  of  upper  mandible 
orange  brown." 

In  the  Nicobars  it  is  reported  to  be  "  common  on  all  the  islands,  in 
dry  jungle  as  well  as  in  swampy  ground." 

Specimens  were  sent  from  Great  Nicobar,  Trinkut,  Katchal,  and 
Tillanchong.  An  adult  fi'om  the  last-named  island  measures  34:3  mm. 
*'Iris  reddish  brown;  feet  yellow;  bill  greenish  yellow,  part  between 
the  eyes  and  nostrils  orange-veraiilion." 

Family  CEDICNEMID^E. 

ORTHORHAMPHUS  MAGNIROSTRIS   (Vieillot). 

(Edicnemus  Tnagnirostris  Vieillot,  Nouv.  Diet.  d'Hist.  Nat.,  XXIII,  1818,  p.  231. 
"A  single  pair  seen  at  North  Cinque." 

One  female,  from  the  above  island.  This  measures  520.5  mm. 
*'  Iris  yellow;  feet  pale  yellowish,  claws  dark  horn  brown." 

FamUy  DROMADID^E. 

DROMAS  ARDEOLA  Paykull. 

I>romas  ardeola  Paykull,  K.  Vet-Akad.  Handl.,  XXVI,  1805,  p.  188.  pi.  viii 
(Eaat  Indies?). 

No  specimens  collected.  "Two  were  seen  in  Katchal,  and  twice 
large  flocks  were  seen  in  Great  Nicobar." 

Family  SCOLOPACID^. 

NUMENIUS  ARQUATUS  (Linnaeus). 

[Scolopax']  arquaia   Linn^kits,  Syflt.  Nat.,  10th  ed.,  Pt  1,  1758,  p.  145  (Europe). 
No  specimens  preserved.     Noted  as  "seen  in  Katchal  and  Great 
Nicobar." 
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NUMENIUS  PH^OPUS  (Linnaeus). 
[ScoUypax]  phseopus  Linn^us,  Syst.  Nat.,  10th  ed.,  Pt.  1,  1758,  p.  146  (Europe). 
Five  skins;  three  from  Nankauri  and  two  from   Kamorta.     The 
length,  in  fresh  birds,  ranges  from  438  to  444.5  mm. 

'^  Common  among  the  mangroves  in  all  of  the  islands;  many  seen  at 
West  Bay,  Katchal." 
It  was  also  observed  at  South  Andaman. 

ACTITIS  HYPOLEUCOS  (Linnaeus). 

[Tringa]  hypoleucoa  Linn^us,  Syst.  Nat,  10th  ed.,Pt.  1,  1758,  p.  149  (Europe)*. 
One  male,  collected  at  MacPherson  strait,  South  Andaman.     It  is 
reported  as  ''common  along  the  seashore"  in  both  the  Andamans  and 
Nicobars. 

TOTANUS  TOTANUS  EURHINUS  Oberholscr. 

Totanus  totanus  eurhinus  OBERnoiAjm,  I*roc.  U.  8.  Nat.  Mus.,  XXII,  1900,  p.  207 
(Lake  Tsomoriri,  Ladak). 

Two  males,  from  Kamorta  and  Car  Nicobar.     Total  length,  263.5 
and  279.5  mm. 

' '  Generally  distributed. " 

GALLINAGO,  species. 
*'  We  several  times  flushed  snipe  on  Trinkut — none  shot." 

Family  ARDEID^.. 

?  ARDEA  MANILLENSIS   (Meyen). 

Ardea  purpurea  var.  inafiillensis  Mkyen,  Acta  Acad.  Leop.-Carol.,  XVI,  Buppl., 
p.  102. 

"A  smaller  heron  [than  A.  fnimatranu]  with  a  rufous  neck  was  sev- 
eral times  seen  on  Great  Nicobar." 

ARDEA  SUMATRANA  Raffles. 

Ardea  mmatrana  Raffles,  Trans.  Linn.  Soc.  Lond.,  XIII,  Pt  2,  1822,  p.  325 
(Sumatra). 

None  obtained. 

"One  flushed  in  a  jheel  in  Trinkut;  also  seen  in  Katchal  and  Great 
Nicobar." 

BUBULCUS  COROMANDUS  (Boddaert). 

Cancroma  coromanda  Boddaebt,  Tabl.  PI.  Enl.,  1783,  p.  54  (Coromandel). 
An  adult  from  Tillanchong. 

DEMIGRETTA  SACRA  (Gmelin). 
[Ardea]  mcra  Gmelin,  Syst.  Nat.,  I,  Pt.  2,  1788,  p.  640  (Tahiti). 
"Seen  at  South  Andaman,"  but  no  specimens  were  obtained.     On 
the  Nicobars  it  was  "genemlly  to  be  seen  along  the  seashore." 
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BUTORIDES  SPODIOGASTER  Sharpe. 

Bntarides  spodiogaster  Sharpe,  Bull.  Brit.  Om.  Club,  III,  1894,  p.  xvii  (Anda- 
mans  and  Nicobare). 

''Common  in  the  mangroves  everywhere"  throughout  the  Nicobars. 
An  immature  female  was  collected  on  Little  Nicobar.  This  individual, 
which  is  full  grown,  measured  450.6  mm.  in  the  flesh. 

ARDETTA  SINENSIS   (Gmelin). 

[Ardea]  Hnmsis  Gmelin,  Syst.  Nat.,  I,  Pt.  2,  1788,  p.  642  (China). 
An  adult  female  from  Trinkut. 
"Iris,  yellow;"  length,  381  mm. 

ARDETTA  CINNAMOMEA  (Gmelin). 

[Arrlea]  cinnamomm  Gmelin,  Syst.  Nat.,  I,  Pt.  2,  1788,  p.  643  (China). 
One  adult  female,  obtained  in  Kamorta. 
"Iris,  yellow;"  length,  387  mm. 

Family  ANATID^. 

DENDROCYGNA  JAVANICA   (Horsfield). 

Anns  javanica  Horsfield,  Trans.  Linn.  Soc.  Lond.,  XIII,  Pt.  1,  May,  1821,  p. 
199  (Java). 

A  pair  obtained  in  Kamorta,  where  they  were  found  in  a  small  jheel. 
"Iris,  dark  brown;  eyelids,  yellow." 
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NOTES  ON  A  COLLECTION  OF  FISHES  FROM  THE  ISLAND 

OF  FORMOSA. 


By  David  Starr  Jordan, 

President  of  I^Umd  Stanford  Junior  Vnirermlyy 

and 

Barton  Warren  Evermann, 

Ichthyologist  of  the  Ihviled  Stales  Fish  (hmmission. 


The  island  of  Formosa  is  now  part  of  the  Japanese  Empire.  Beyond 
the  genei*al  fact  that  its  fauna  must  be  similar  to  that  of  the  neightor- 
ing  coasts  of  China  and  the  Philippines,  scarcely  anything  is  known  of 
its  fishes.  In  the  present  paper  is  given  the  record  of  two  collections 
made  under  Japanese  auspices.  The  first  was  obtained  h}^  Mr.  Tsuna- 
suke  Tada,  teacher  in  the  Middle  School  at*  Osaka,  for  the  Imperial 
University  of  Tokyo.  The  second  was  obtained  by  Japanese  naval 
officers  and  othei*s  for  a  fisheries  exhibit  in  Tokyo,  and  has  been  depos- 
ited in  the  Imperial  Fisheries  Institute  or  School  of  Fisheries  of  Tokyo. 
The  latter  collection  was  placed  in  our  hands  by  Dr.  Shinnosuke  Mat- 
sulmra,  director  of  the  Fisheries  Institute.  These  specimens  are  with- 
out other  locality  than  *' Taiwan,''  and  are  apparently  a  series  of  the 
common  market  fishes  of  the  port  of  Keerun  (Keelung),  the  chief  port 
of  Foimosa.  This  collection  contains  but  few  duplicates.  The  collec- 
tion of  Mr.  Tada  was  made  in  six  localities:  Keerun,  Taihoku,  Gimn, 
Toil,  Suwata  (Suwo  Bay),  Kotosho,  and  Hokoto.  Taihoku  is  the  cap- 
ital of  Formosa  on  the  Tan  Sin  (fresh  water)  river.  Keerun  (Keelung) 
is  its  seaport  at  the  north  end  of  the  island.  Giran  is  a  neighboring 
seaport  to  the  eastward  of  Keerun.  Toil  and  Suwata  are  near  Giran. 
Hokoto,  or  Pescadores,  is  a  large  group  of  islands  to  the  westward  of 
Formosa;  Kotosho  a  smaller  group  to  the  southeastward.  Giran  is 
about  50  miles  to  the  westward  of  Ishigaki,  in  the  Riuklu  group. 
This  collection  is  made  up  chiefly  of  small  fishes,  but  among  them  are 
numeroas  duplicates,  of  which  specimens  have  been  placed  in  the  United 
States  National  Museum  and  in  the  Museum  of  Stanford  University. 
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The  authors  are  indebted  to  Mr.  Edmund  Heller  for  a  preliminary, 
identification  of  part  of  the  collection,  a  piece  of  work  whicli    other: 
duties  have  prevented  him  from  completing.     Important  aid  Ii^ls  sls&i^ 
been  given  by  Mr.  Michitaro  Sindo.  i 

In  the  following  list  the  specimens  received  from  the  Fislieries  Jj 
Institute  without  other  locality  than  Taiwan  (Formosa)  and  retumed 
to  that  institution  are  marked   F.  I.     The  specimens  have     mostly 
Japanese  collectors'  numbers,  1  x,  2x,  etc.;  those  not  so  pro^'idedi 
were  given  numbers  by  us.     These  numbers,  remaining  attadiod    to 
the  specimens  for  purposes  of  identification,  may  serve  as  a  conveni- 
ence to  future  students  in  Japan.     The  following  genera  and  species 
seem  to  be  new  to  science: 

ZaccOy  new  genus. 

Zacco  evolanSf  Taihoku. 

AcheilogncUhv^  mesemhrinum,  Kotosho. 

Anguilla  remifera^  Formosa  (Keemn?). 

GymnothoTox  pescadoris^  Hokoto. 

Evenchelys  (new  genus),  Kotosho. 

Ophicephalus  tadianus^  Formosa  (Tan  Sin  R.?). 

Chaniia  formosana,  Suwata. 

Bleekeria  miisukuriit  Giran. 

Pempheris  nyctereuteSy  Hokoto. 

Nemiptenis  matmbarac,  Giran. 

Plecioryiichus  ocyurtiSf  Formosa. 

Polydactylus  rhadinuSj  Formosa. 

Charops  nyctemblemay  Formosa  (Keerun?). 

IlemipteronotiLS  verreiis,  Keerun. 

SiUago  xoluSy  Keerun. 

Scdarias  ixamiyeiy  Hokoto. 

Broiula  formossSf  Formosa. 

Cynoglo88ii8  diplagioSy  Formosa  (Keerun?). 

Family  HEMISCYLLIIDiE. 

1.  CHILOSCYLLIUM  INDICUM  (Gmclin). 

We  refer  our  specimen  to  Chiloscyllium  i/itZ/c^w/y^,  although  the  dorsal 
fins  are  somewhat  farther  apart  than  is  shown  in  Dr.  Day's  figures  of 
that  species,  separated  by  an  interspace  equal  to  the  distance  from  the 
snout  to  base  of  pectorals.  The  snout  is  a  little  shorter  than  in  C, 
indlcuniy  2.1  in  head. 

Description  of  specimen  No.  1638,  F.  I. ,  Formosa:  Length,  686  mm. ; 
head  and  body  (snout  to  anus)  3  in  length;  head  2.5  in  head  and  body; 
snout  6  in  head  and  body;  snout  to  mouth  4.6  in  head  and  body;  pec- 
toral 3  in  head  and  body;  ventrals  4  in  head  and  \)oAy\  height  first 
dorsal  1.4  times  the  base;  interspace  of  dorsals  2.75  base  of  first  dorsal. 

Head  flat  above,  the  interorbital  portion  slightly  concave;  back  with 
a  low  median  ridge  extending  from  above  pectorals  nearly  to  first 
dorsal,  another  between  the  dorsals,  and  one  posterior  to  second  dorsal. 
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Pectoral  wide,  rounded,  beginning  between  second  and  third  gill- 
slits;  first  dorsal  slightly  higher  than  second,  truncated  and  beginning 
slightly  posterior  to  posterior  base  of  ventrals,  separated  from  second 
dorsal  by  an  interspace  equal  to  length  of  pectoral;  second  dorsal 
similar  in  shape  and  size  to  first  dorsal,  situated  considerably  in  advance 
of  anal,  from  which  it  is  sepamted  by  an  interspace  nearly  equal  to 
base  of  anal;  anal  low,  rounded  anteriorly  and  separated  by  a  deep 
notch  from  the  caudal;  caudal  long  and  low,  length  more  than  one- 
half  head  and  body,  truncated  posteriorly  and  deeply  notched  below 
near  the  tip.  Mouth  wide,  width  equal  distance  of  spiracle  from  first 
gill-slit;  distance  from  tip  of  snout  slightly  less  than  one-half  snout; 
inferior  labial  fold  continuous;  angle  of  mouth  somewhat  nearer  eye 


Fig.  1.— CHILCWCYLLIUM   INDICUM. 

than  tip  of  snout;  nasal  tentacles  slender,  tapering,  length  ec^ual  to 
diameter  of  eye;  teeth  triangular,  with  a  pair  of  small  latenil  cusps 
at  the  base  of  medium  size. 

Coloration,  above  grayish,  marked  with  about  9  broad  transverse 
bands  of  brownish  inclosing  light  spots;  pectorals,  dorsals  and  caudal 
Slotted  like  the  back;  below  light  grayish  or  yellowish-gray,  unspotted. 

Only  one  specimen  in  the  collection  which  has  been  returned  to  the 
Fisheries  Institute. 

MeasuremenlH. 

Length,  685  mm.  i  First  (iorsal,  height,  27. 

Snout  to  anus,  236  nun.  |  First  dorsal,  base,  20. 

Head,  41  (hundredths  of  length  to  anus). 
Snout,  19. 
Interorbital,  12. 
Snout  to  mouth,  9. 
Pectoral,  length,  35. 
Ventral,  len^h,  26. 

Dr.  Giinther  records  Chiloscyllium  indiciuu  from  Formosa*  and 
Nystrom  records  it  from  Nagasaki. 

»Cat.Fish.,  VIII,  p.  412, 
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Second  dorsal,  height,  26. 
Interspace  of  dorsals,  36. 
Caudal,  length,  55. 
Base  of  anal,  25. 
Second  dorsal  to  anal,  23. 
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Family  GALEORHINID^. 

2.  TRIAKIS  SCYLLIUM  Miiller  and  Henle. 

Three  small  specimens  in  the  collection,  all  unspotted:  2V<>.  61H9, 
Formosa,  F.  I.,  6173  (74x),  Formosa,  F.  I.,  0444  (72x),  Forino«a^  F.  I. 
A  larger  one.  No.  12250,  Formosa,  F.  1.,  is  spotted  and  bandod  as  In 
Japanese  specimens. 

3.  GALEORHINUS  JAPONICUS  (Mullerjind  Henle). 

One  rather  small  specimen,  570  mm.  in  length,  No.  6168,  Formosa, 
F.  I. 

4.  SCOLIODON  WALBEEHMI  (Bleeker). 

A  single  specimen,  525  mm.  in  length,  differs  from  descriptions  of 
this  species  oidy  in  the  slightly  shorter  snout  and  interspace  l*et\*^een 
anal  and  ventiuls.     No.  6166,  Formosti,  F.  I. 

Family  SPHYRNID^*:. 

5.  SPHYRNA  ZYGiENA  (Linnaeus). 
One  small  sj^ecimen  in  the  collection.     No.  73x=6165,  Formosa,  F*..^- 

Family  SQUALID.E. 

6.  SQUALUS,  species. 

Two  foituses.  One  of  these  has  been  compared  with  a  fcetus  of 
Sqiudu^  iiiUmihir!!^  from  Misaki.  The  Formosa  specimen  has  the  dor- 
sal spines  consideral)ly  lower  and  the  snout  shorter.  It  may  belong  to 
some  different  species.  Dorsals  and  pectoral  largely  black,  with  white 
edgings  in  both.     No.  6169,  Formosa,  F.  1. 

Family  RHINOBATID.T^:. 

7.  RHINOBATUS  SCHLEGELI  MUUer  and  Henle. 

Our  specimen,  which  is  490  mm.  in  length,  is  witliout  tubercles  on 
the  median  line  of  back.     No.  6170,  Formosa,  F.  I.  =  70xx. 

Family  DASYATID^E. 

8.  DASYATIS  AKAJEI  (Schlegel). 

Description  of  specimen  No.  6445  =  77:^:,  Formosii,  F.  I.  Length 
of  disc,  210  mm.;  width  1^  length;  snout  4  times  in  length  of  disc; 
interorbital  width  twice  snout;  tail  2  times  length  of  disc;  disc  some- 
what broader  than  long  and  rounded  at  the  pectoml  angles;  snout 
slightly  produced  beyond  the  oblique  anterior  edges  of  the  di.sc;  inter- 
orbital space  with  a  large  triangular  depressed  area;   snout  with  a 
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shallow  niodiau  groove;  eyes  smaller  than  the  large  spiracles;  ridge 
of  back  with  a  series  of  blunt  spines,  the  interscapular  one  largest;  a 
short  series  of  three  or  four  spines  on  the  scapular  region  running 
parallel  to  the  median  series;  dentiil  lamina^  slightly  undulated;  floor 
of  mouth  with  three  tentacles. 

Cutaneous  fold  along  inferior  surface  of  tjxil  distinct,  height  about 
one-half  pupil,  beginning  below  caudal  spine  and  extending  to  middle 
of  tail;  a  much  shorter  and  somewhat  lower  fold  on  superior  surface 
of  tail  situated  a  considerable  distance  behind  the  spine;  base  of  tail 
armed  above  with  a  median  sericvs  of  live  stout  spines  situated  some 


Fig.  2.— Dahyatim  akajei. 

distance  anterior  to  the  caudal  spine,  which  Ls  placed  about  one-fourth 
distance  from  origin  of  tail;  caudal  spine  of  our  specimen  broken 
at  tip,  the  basal  portion  without  serrations. 

Coloration  above,  purplish  ))rown,  l>ecoming  lighter  toward  edges 
of  disc  and  posteriorly;  tail  like  back;  below  uniform  whitish. 

This  specimen  differs  a  little  from  Da^yatia  akajei^  but  is  probably 
the  young  of  that  species. 

MeasurfinuKiit  of  i^jterimcn  No.  77. v. 

I^nj^h  of  (lisc,  210  luin.  I  Snout,  0.26. 

Width  of  disc,  235  mm.  ,  Interorbital  width,  0.13. 

Tail,  420  mm.  I  Ventrals,  0.20. 

The  proportional  measurements  are  based  on  length  of  disc  as  the 
unit  of  comparison. 
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Family  SILURID^. 

9.  GLANIS  ASOTUS  (Linnaeus). 

Anal  fin  united  to  the  caudal. 

Head  5;  depth  5.25;  snout  3.3  in  head;  eye  3  in  snout;  interorbital  2.5 
in  head.  D.  4;, A.  81;  P.  I,  12;  V.  11;  C.  16.  Body  spindle-shaped, 
anteriorly  depressed  and  posteriorly  compressed;  body  deepest  a  little 
posterior  to  dorsal,  from  which  point  it  slopes  obliquel}^  down  to  the 
broad  depressed  snout;  mandible  depressed  like  the  snout,  projecting; 
l)ody  posteriorly  depressed  and  tapering  gradually  to  the  tail;  inter- 
orbital space  flat;  a  well-marked  median  dorsal  groove  from  occiput  to 
middle  of  anal. 

Teeth  in  broad  villiform  bands  in  both  jaws  and  in  a  broad  continu- 
ous band  on  vomer;  maxillary  barbels  long,  reaching  past  end  of  ven- 
tral spine;  mandibular  tentacles  short,  equaling  interorbital  width; 
eye  small,  diameter  -1  times  in  interorbital  width;  snout  short,  rounded, 
3.3  in  head;  lateral  line  following  outline  of  back,  continuous  from 
above  opcrcle  to  base  of  caudal. 


Fig.  3.— Glanis  asotus. 

Dorsal  short,  of  4  rays,  placed  about  midway  between  insertion  of 
pectorals  and  ventrals,  height  about  3  in  head;  pectoral  inserted  below 
angle  of  opercle,  the  longest  rays  reaching  slightly  past  vertical  from 
dorsal;  pectoral  spine  strong,  serrated  on  outer  edge,  length  equal  to 
height  of  dorsal;  ventrals  situated  before  anus,  obtusely  pointed,  long- 
est i-ays  exceeding  pectoral  spine;  anal  long,  beginning  at  anus  and 
extending  to  the  caudal  to  which  it  is  united,  height  equal  to  that  of 
dorsal;  caudal  2  in  head,  truncate. 

Coloration  above,  brownish-olive;  fins,  the  same;  below,  yellowish- 
white,  the  mandible,  sides  below  pectoral,  and  breast  along  gill-open- 
ings finely  brown-spotted. 

One  specimen,  12  inches  long,  from  Formosa,  without  indication  of 
locality,  but  doubtless  from  the  Tan  Sin  River  at  the  capital,  Taihoku. 
The  generic  name  Glanis  Agassiz  is  equivalent  to  Parasilurm  Bleeker. 

10.  PLOTOSUS   ANGUILLARIS  (Bloch). 
One  specimen,  No.  12071,  from  Gimn, 
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II.  CHLARIAS    FUSCUS  (Lac^p^de). 

Two  specimens,  Nas.  ^4M^  from  Taihoku,  and  5060  from  Fonnoaa, 
F.  J      The  first  has  P.  I.,  9;  A.  43. 


H 


Fig.  4.— <:hlaria8  fi'wus. 

12.  TACHYSURUS   SINENSIS  Lac^pfedc. 

One  specimen,  No.  6171,  F.  I.,  with  the  dorsal  and  pecttjral  spines 
somewh&t  shoi-ter  and  the  palatine  patches  of  teeth  more  rounded  than 
in  the  published  figures,  otherwise  agreeing.  A  young  example, 
So.  12075,  Suwata,  is  an  immature  representative  probably  ol  the 
same  species. 

13.  TACHYSURUS   FALCARIUS  Richardson. 

One  specimen,  No.  6171;  Suwata. 

Family  COBITID^. 

14.  MISGURNUS  ANGUILLICAUDATUS  Cantor. 

Two  specimens,  No.  5065,  from  Taihoku;  one  57x,  Fonnosa,  F.  I. 
Family  CYPRINID^. 

15.  CYPRINUS   CARPIO  Linnaeus. 

One  specimen.  No.  875=53x,  Formosa,  F.  I. 

16.  CARASSIUS  AURATUS  (Linnaeus). 

Giran;  Taihoku,  No.  3830,  Formosa,  F.  I.;  No.  866=:57x,  Formosji 
F.I. 

17.  ROHITA  DECORA   (Peters). 

One  specimen.  No.  3837=57x,  Formosa,  F.  I.,  162  nim.  long. 

D.  16,  its  first  rays  unbranched;  A.  9,  its  first  rays  very  small,  the 
T  posterior  rays  branched;  P.  19;  C.  20;  scales  40;  pharyn^cul  teeth 
5-4,  2;  head  5.5  in  length;  depth  3.2;  eye  3.3  in  head;  no  maxillary 
barbels. 

The  generic  name  Rohita  should  take  the  place  of  Lahro  whidi  is 
Proc.  N.  M.  vol.  xxv— 02 21 
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preoccupied  in  Sparidee.  by  Laheo  Bowdich,  1826= Boopft  Cuvier,  1817. 
Laheo  fiparaides  Bowdich,  Exc.  Madeira,  1825,  p.  122,  fig.  59,  is  identical 
with  Boops  hoops  (Linnaeus). 

i8.  CTENOPHARYNGODON  IDELLUS  (Cuvier  and  Valenciennes). 

One  large  specimen,  355  mm.  long,  agreeing  fairly  with  Gunther's 
description.  Head  4.3;  depth  3.3;  pharyngeiil  teeth  2,  5-4,  2;  D.  10; 
A.  11;  V.  10;  P.  20;  scale  6-41-4  (to  ventrals);  depth  3.8  in  length; 
head  4.4. 

No.  56x=5061,  from  Formosa,  F.  1.,  doubtless  from  Taihoku. 

19.  HEMIBARBUS  BARBUS  (Schlegel). 

Head  3.5  in  length;  D.  Ill,  7;  A.  9;  scales  47. 

No.  57x=867,  Formosa,  F.  I. 

Also  recorded  from  Formosa  by  Gunther.  It  is  similar  to  speci- 
mens from  Osaka,  except  that  the  snout  is  a  little  longer  and  the 
dorsal  spine  stouter. 

20.  CULTER  BREVICAUDA  Giinthcr. 

Head  4.25;  depth  3.25;  D.  II,  7;  A.  28;  scales  67;  teeth  5, 4, 1-4,  4,  2. 
No.  55x=865,  F.   I.     The  species  was  originally  described  from 
Formosa. 

21.  CIRRHINA,  species. 

Closely  allied  to  Cirrhina  chinensia  Gunther.  D.  15;  A.  7;  scales 
37;  teeth  5,  4,  2. 

No.  837,  Formosa,  F.  I. 

22.  ZACCO  PACHYCEPHALUS  (GUnther). 

D.  9;  A.  12;  scales  53;  Head  3.25;  depth  3.5;  pharyngeal  teeth  5,  3, 1; 
four  scales  between  lateral  line  and  ventrals. 

No.  12076,  Suwata;  12232,  Taihoku.  The  species  was  originally 
described  from  Formosa,  collection  of  Consul  Swinhoc. 

The  new  generic  name  Zaeco  Jordan  and  Evermann  {Zakko^  a  min- 
now, in  Japanese)  may  be  applied  to  the  group  of  which pl^ti/pm  is  the 
type.  It  differs  from  OpsaHichtkys  in  lacking  the  peculiar  notched 
jaws  of  the  type  {uncirostrw)  of  that  genus.  The  anal  fin  in  Zacco  is 
much  elevated  in  the  males,  which  are  also  highly  colored  (blue  and 
crimson)  in  the  breeding  season,  the  head  covered  with  warts. 

23.  ZACCO  EVOLrANS  Jordan  and  Evermann,  new  species. 

Two  specimens,  No.  877,  F.  I.,  and  12231,  Taihoku,  agree  fairh^  with 
ordinary  Japanese  specimens  except  in  the  much  greater  length  of  the 
pectorals.  Scales  45;  pectorals  reaching  ventrals;  anal  lobe  past  front 
of  caudal.     Body  with  about  twelve  dark  cross-bars. 
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Head  4.25;  depth  4.25;  eye  3.2;  wiout  4;  interorbital  3;  D.  9;  A. 
11;  scales  9-47-4.  Body  short  and  very  greatly  compressed;  back 
somewhat  arched;  head  moderate,  mouth  rather  large,  slightly  oblique, 
the  jaws  subequal,  the  snout  mther  pointed;  scales  very  thin,  cycloid, 
lateral  line  running  very  low;  jaws  and  cheek  with  a  number  of  phos- 
phorescent spots;  origin  of  dorsal  nearer  tip  of  snout  than  base  of 
caudal,  the  fin  very  high,  its  rays  greater  than  length  of  head;  caudal 
forked;  anal  <in  very  large,  the  niys  nearly  twice  the  length  of  head; 
ventrals  short,  reaching  origin  of  anal;'  pectoral  long  and  falcate,  half 
longer  than  head,  reaching  middle  of  ventrals. 


Fig.  5. — Zacco  evoi.ans. 


Color  in  alcohol,  silver3"-olivaceous  above,  the  side  with  about  eleven 
broad,  dark,  plumbeous  cross-bars,  suggesting  the  parr  marks  in  a 
young  trout;  membranes  of  dorsal  fin  dark  brown  or  almost  black  near 
center  of  fin;  membranes  of  anal  fin  dark;  other  fins  pale. 

Type, — No.  12230,  a  specimen  3.5  inches  long,  fromTaihoku.  This 
is  numbered  7129  Stanford  University  Museum. 

24.  ACHEILOGNATHUS  MESEMBRINUM   Jordan  and  Evcrmann, 

new  species. 

Head  4;  depth  2.8;  eye  ;^.5;  snout  4;  maxillary  3;  mandible  2.5; 
interorbital  2.5;  D.  8;  A.  15;  .scales  8-38-5. 

Body  short,  deep,  and  very  greatly  compressed,  bearing  some  resem- 
blance to  the  American  species  called  Cyprhulla;  head  small  and 
pointed;  mouth  moderate,  somewhat  oblique,  the  jaws  subequal,  max- 
illary reaching  anterior  edge  of  orbit;  scales  large  and  well  im})ricated; 
lateral  line  running  low,  gently  decurved  under  front  of  dorsal,  and 
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imssing  along  lower  third  of  caudal  peduncle;  origin  of  dorsal  slightly 
nearer  tip  of  snout  than  tip  of  caudal  fin;  the  fin  high,  its  anterior  imys 
nearly  equaling  head  in  length;  base  of  anal  oblique,  the  free  edge 
somewhat  concave,  the  longest  rays  1.3  in  head;  caudal  fin  lunate; 
ventrals  and  pectorals  niodei*ate,  the  latter*  falcate. 


Fl(i.  6.— ACIIEILiXiNATHrH   MESKMBRINl'M. 

Color  in  alcohol,  ^^ellowish-silvery,  without  markings  anywhere. 
Two  other  specimens,  Nos.  12072  and  12078,  from  Kotosho. 
Type. — No.  12236,  a  specimen  3.5  inches  long,  from  Kotosho,  For- 
mosa=7130  Stanford  University  Museum. 

25.  DILLONIA,  species. 

Allied  to  DilUmla  aeuhta  Cuvier  and  Valenciennes.  Head  shaped 
a.s  in  Scaphio&m,     Mandible  with  barbels;  D.  10;  A.  11;  scales  39. 

The  specimen  of  this  species  from  Formosa  has  been  mislaid,  and 
nothing  more  can  be  said  of  it  at  present. 

Family  MONOPTERIDiE. 

26.  MONOPTERUS  ALBUS  (Zuiew). 

Head  10.5;  tail  3.5  in  rest  of  body;  No.  12066,  F.  I. 

In  another  specimen,  perhaps  not  the  same  species  (No.  6448,  Hokoto), 
the  tail  is  a  little  longer,  more  than  one-third  rest  of  body,  and  the 
head  11.5  in  length.  Much  more  material  is  necessary  to  ascertain 
whether  more  than  one  valid  species  of  Moii<ypterm  exists. 
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Family  ANdUILLID.t:. 

27.  ANGUILLA  MANILENSIS   (Bleeker) . 

One  specimen,  No.  1590,  from  Kotosho.  Maxillary  teeth  in  two 
bands,  separated  by  a  longitudinal  division,  a*^  in  A,  heiigalensw; 
eye  large,  the  cleft  of  the  mouth  extending  to  just  below  posterior 
edge  of  pupil;  head  somewhat  less  than  distance  between  front  of 
dorsal  and  anal;  pectoral  broad,  dark;  coloi'ation  mottled.  This  speci- 
men agrees  fairly  with  Bleeker's  figure  of  Mun^na  mmiHimHlH, 

28.  ANGUILLA  MAURITIANA  Bennett. 

Distance  from  front  of  anal  to  front  of  dorsal  much  greater  than 
head;  pectoral  2.7  in  head;  head  short,  about  equal  to  distance  from 
gill-opening  to  dorsal  fin;  eye  small,  cleft  of  mouth  extending  to 
beyond  it;  lips  very  thick;  anterior  nasal  tubes  prominent;  body  much 
mottled  with  black.     A  large  specimen,  No.  12073,  from  Kotosho. 

29.  ANGUILLA  SINENSIS  McClelland. 

A  small  specimen,  No.  6447,  from  Taihoku.  It  agrees  with  Gunther's 
account  of  A,  latlrostrl^^  but  that  species  was  originally  described  from 
Nice.  The  long  head,  greater  than  the  distance  from  front  of  dorsal 
to  front  of  anal,  is  characteristic  of  this  species. 

30.  ANGUILLA  REM  I  PER  A  Jordan  and  Evermann,  new  species. 

Near  Anguillajapoiuca  Schlegel,  but  the  pectoral  much  longer,  2.17 
in  head  and  rather  pointed.  Distance  from  front  of  dorsal  to  front  of 
anal  slightly  more  than  length  of  head. 


Fig.  7.— ANGUILLA  remipera. 


One   specimen,    No.    12004   (70),    18.5   inches  long,  from   Hokoto, 
Formosa,  returned  to  the  Imperial  University. 
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Head  1>;  depth  18;  eye  10.6;  snout  (J.  Distance  from  snout  to  origin 
of  dorsal  less  than  one-third  total  length;  anal  origin  about  two-tifths 
total  length  from  tip  of  snout;  dorsal  and  anal  confluent  around  caudal; 
pectoral  2  in  head;  gill-opening  small;  lower  jaw  slightly  projecting; 
teeth  strong. 

Body  long  and  slender,  little  compressed,  except  posteriorly;  head 
long,  pointed.  Color  in  alcohol,  grayish-olive,  paler  below;  caudal 
and  posterior  portions  of  dorsal  and  anal  edged  with  black. 

Family  LEPTOCEPHALIDil^]. 

31.  LEPTOCEPHALUS,  species. 

One  ribbon-shaped  larva  of  some  eel  or  eel-like  fish,  probably  a 
C(mge)\  but  not  certainly  identifiable. 

Family  OPHICHTHYID^. 

32.  PISOODONOPHIS  BORO  (Hamilton-Buchanan). 
No.  1591,  Toil,  and  No.  12065,  Formosa,  F.  I. 

33.  OPHICHTHUS  CEPHALOZONA  Bleeker. 

A  small  specimen  agreeing  with  ().  ceplvalozoim  in  most  regards,  but 
the  dorsal  is  lower  and  the  pectoral  shorter,  4.7  in  head.  The  colora- 
tion is  obscure,  the  body  being  crossed  by  obscure  paler  bands;  the 
markings  on  the  head  as  figured  in  (>,  cephalozona.  Apparently  these 
variations  are  due  to  the  immature  condition  of  the  specimen. 

No.  0449,  Hokoto. 

Family  MUR.1^:NID.E. 

34.  GYMNOTHORAX  PESCADORIS  Jordan   and  Evermann,  new  species. 


FlO.  8— (iVMNOTHOKAX    l*F>rAlH)RIS 


Teeth  uniserial  011  siiu'  of  each  jaw;  two  large,  sharp,  movable  teeth 
on  median  line  of  roof  of  mouth;  eye  2.25  in  snout,  in  anterior  half 
of  gape;  tiiil  slightly  shorter  than  rest  of  body. 
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Color  in  alcohol,  dark  olive-brown,  covered  profusely  everywhere 
with  large,  roundish,  jet-black  spots,  these  largest  and  most  numerous 
on  back  and  sides,  more  sparse  on  belly;  spots  of  jaws  and  head  less 
regular  in  shape  and  very  numerous,  the  interspaces  being  more  nearly 
white. 

Type. — No.  6450,  40  inches  long,  from  Hokoto  or  Pescadores  Islands, 
No.  7131,  Stanford  University  Museum. 

35.  EVENCHELYS  MACRURUS  (Bleeker). 

Second  series  of  mandibular  teeth  fewer  than  as  described;  posterior 
vomerine  teeth  fewer. 

A  fine  specimen,  6.25  feet  in  length,  No.  12063,  from  Kotosho. 

The  new  genus  Evenchdys  Jordan  and  Evermann  (type,  maerurm) 
differs  from  Gymnothorax  in  the  excessively  long  tail,  which  is  nearly 
twice  the  length  of  the  rest  of  the  body. 

Family  CHANID^. 

36.  CHANOS  CHANOS  (Porsk&l). 

D.  14;  A.  9;  scales  92. 

Sevei-al  young  examples,  Nos.  12067  (Giran),  12238  (Taihoku),  11435, 
F.  I.,  12083,  F.  I.,  and  876  F.  I. 
One  specimen  from  Toii. 

Family  ELOPID^K. 

37.  ELOPS  MACHNATA  RuppeU. 

D.  20;  A.  14;  V.  14;  Nos.  12236,  Formosa,  F.  L,  and  12237,  from 
Suwata. 

38.  MEQALOPS    CYPRINOIDES  (Broussonet). 

D.  I,  8;  A.  24;  scales  39. 

Head  4  in  length;  depth  3.5.  Nos.  871  (Formosa),  F.  I.,  and  12069 
(Giran). 

Family  CHIROCENTRIDiE. 

39.  CHIROCENTRUS   DORAB  (Forskill). 

Head  6.5  in  length;  depth  7;  eye  4.5  in  head;  D.  17;  A.  30.  A  large 
specimen,  No.  87  x  =  868  (Formosa),  F.  I. 

Family  DOROSOMID^. 

40.  CLUPANODON    MACULATUS  (Richardson). 

Head  3.7  in  length;  depth  2.75;  D.  16;  A.  25;  scales  48.  Dorsal 
not  inserted  much  before  ventrals;  no  black  spot  on  shoulder.  No. 
12068  (Giran).     Recorded  by  Giinther  from  Formosa. 
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41.  CLUPANODON    NASUS   (Bloch). 

1).  17;  A.  20;  scales  49.  Nos.  870,  878=77  x  (Forniosii),  F.  I., 
12074  (Giran),  and  12084  (Kotosho). 

Family  CLUPEID^. 

42.  SARDINBLLA  TOLI  (Cuvier  and  Valenciennes). 
D.  18;  A.  20.     Nos.  12077,  and  12085  (Kotosho). 

43.  ILISHA  ELONGATA  (Bennett). 

Head  8.7;  depth  3.3;  D.  16;  A.  44;  V.  5;  scales  50,-13;  24  scutes 
before  vent,  12  behind.  No.  872  (Formosa),  F.  1.,  a  very  large 
example. 

44.  DUSSUMIERIA  ELOPSOIDES  Bleeker. 

Head  4.3;  depth  6;  D.  19;  A.  16;  P.  15. 
No.  11343  (Kotosho),  in  bad  condition. 

Family  ENGRAULID^. 

45.  ANCHOVIA  INDICA  (Van  Hasselt). 

( Engraulis  TusseUi  Bleeker. ) 

Head  4.5;  depth  5.75;  D.  16;  A.  20;  P.  13. 

Two  specimens,  Nos.  12233,  F.  I.,  and  12234  (Suwata). 

Family  SALMONID^. 

46.  PLECOGLOSSUS  ALTIVELIS  Schlegel. 

Head  4.75;  depth  4.75;  D.  11;  A.  17;  V.  8;  scales  about  133. 
Nos.  3832,  3833,  and  3834,  Taihoku. 


Fig.  9.— I'lec(KjJLossus  altivelis. 


Those  specimens  agree  with  those  of  the  common  Ayu  of  Japan, 
except  that  the  anal  fin  is  slightly  longer,  its  length  being  1.17  in  head, 
nearlv  twice  its  longest  ray.  This  difference  is  doubtless  due  to  their 
large  size,  and  probabh'  has  no  taxonomic  value. 


Digitized  by 


Google 


wo.  1289.       FISHES  FROM  FORMOSA— JORDAN  AND  EVERMANN  329 


Family  SYNODONTID.E. 

47.  SAURIDA  ARGYROPHANES  (Richardson). 

D.  12;  A.  11;  scales  52  to  54. 

Nos.  11326  and  3836  (Formosa),  F.  I. 

This  species  is  quite  different  from  the  Japanese  Saurida  jajxynica^ 
having  the  eyes  scarcely  veiled  by  the  very  narrow  or  adipose  eye- 
lid, and  the  pectoral  fin  much  longer,  1.6  in  head,  reaching  to  or  beyond 
front  of  pectoral.  Saurida  japonica  (Wakanoura,  Japan)  has  the 
pectoi*al  1.6  in  head,  not  reaching  ventrals  and  reaching  about  to  the 
eighth  scale  of  lateml  line.  Head  4.5  in  length  in  Saurida  argyro- 
phaiies;  about  5  in  Saurida  japoiiica. 

48.  TRACHINOCEPHALUS  TRACHINUS  (Schlegel). 

One  specimen  from  Keerun. 

Family  BELONIDJC. 

49.  TYLOSURUS  LEIURUS   (Bleeker). 

Head  3.25  in  length;  depth  17;  D.  19;  A.  24;  eye  2.5  in  postorbital 
part  of  head.  Length  of  pectorals  much  greater  than  depth  of  body, 
equal  to  postorbital  part  of  head;  no  gillrakers. 

No.  5059 =62x  (Formosa),  F.  1. 

50.  TYLOSURUS  MELANOSTIGMA   (Cuvier  and  Valenciennes) . 

Head  3.75  in  length;  depth  14;  D.  25;  A.  27;  eye  2.25  in  postorbital 
part  of  head;  no  dark  blotches  on  sides. 
No.  3835  (Formosa),  F.  I. 

Family  NEMIRAMPHID.E. 

51.  HEMIRAMPHUS  FAR  (Forskil). 

{Herniramphm  commersoni  Cuvier). 

Head  4.5  in  length;  depth  5.75;  D.  13;  A.  11;  side  with  a  silvery 
band  and  4  dark  spots. 
Nos.  11329,  11330,  11436  (Formosa),  F.  I. 

52.  HEMIRAMPHUS  GEORGII  Cuvier  and  Valenciennes 

Head  4.5  in  length;  depth  7.5;  eye  1.75  in  postorbital  region;  D.  14; 
A.  13;  scales  50. 
Nos.  875  and  879  =  54x. 

53.  EULEPTORAMPHUS  LONGIROSTRIS  Cuvier. 
One  large  specimen,  No.  3835=17  x  (Formosa),  F.  I. 
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Family  EXOCCETII)^. 

54.  CYPSILURUS  SPILONOTOPTERUS  (Bleeker). 

Head  4.75  in  length;  depth  5.5;  D.  14;  A.  10;  scales  50.  Pectorals 
black  within;  doi-sal  with  a  black  blotch;  second  pectoral  ray  divided; 
ventrals  white. 

No.  3838= 14x  (Formosa),  F.  I. 

Family  FISTULARIID^. 

55.  FISTULARIA  PETIMBA  (Lacipide). 

Head  2.75;  snout  3.75;  D.  16;  A.  12. 

One  large  example,  No.  11437  (Formosa),  F.  I. 

Family  OPHICEPHALID^. 

56.  OPHICEPHALUS  MACULATUS  (Lac6pide). 

One  specimen,  No.  38x  (Formosa),  F.  I. 

A.  26;  scales  53. 

One  specimen.  No.  5096,  from  Giran. 

57.  OPHICEPHALUS  TADIANUS  Jordan  and  Evennann,  new  species. 

Head  3;  depth  4.75;  eye  8.6;  snout  6.2;  maxillary  2.65;  mandible 
2.3;  interorbital  5.3;  D.  42;  longest  dorsal  ray  3;  A.  26;  longest  anal 
ray  2.7;  ventrals  3.5;  pectoral  2.3;  scales  6-57-11.  Body  spindle- 
shaped,  compressed  posteriorly,  caudal  peduncle  short,  deep  and 
greatly  compressed;  head  long  and  snake-like,  covered  with  plate-like 
scales;  eye  small,  anterior;  nostrils  wide  apart,  the  anterior  in  a  small 
tube  on  upper  edge  of  maxillary;  mouth  oblique,  large,  the  maxillary 
reaching  past  orbit;  a  band  of  small  teeth  on  outer  edge  of  jaws,  a 
band  of  large,  wide-set,  canine  teeth  on  palatines  and  inner  side  of 
lower  jaw;  upper  jaw  protmctile;  dorsal  long,  of  numerous  spine- 
like rays,  low  anteriorly,  gradually  lengthening  posteriorly;  caudal 
rounded;  anal  similar  to  dorsal,  but  not  so  long;  ventrals  very  small 
and  shoil,  not  reaching  vent;  pectoral  short  and  rounded;  lateral  line 
broken  anteriorly,  running  along  center  of  body  from  base  of  caudal 
to  just  over  second  anal  ray,  thence  upward  for  2  rows  of  scales,  then 
forward  for  15  rows  of  scales,  thence  downward  for  1  row,  then  for- 
ward to  upper  edge  of  gill-opening,  where  it  ends. 

General  color  in  alcohol,  olivaceous-brown  above,  lighter  below; 
belly  white,  with  some  yellowish  markings;  a  row  of  12  dark  oliva- 
ceous blotches  along  base  of  dorsal,  partly  on  fin  and  partly  on  body; 
below  these  but  above  lateral  line  another  row  of  8  or  9  similar  but 
larger  blotches,  extending  anteriorly  to  the  middle  of  upward  curve 
in  lateral  line;  below  this  another  line  of  about  13  lighter  colored  and 
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very  Irregular  blotches,  extending  from  base  of  pectoral  posteriorly 
along  lower  edge  of  lateml  line  to  base  of  caudal;  below  this  another 
line  of  s(»attered  and  faint  blotches  from  lower  edge  of  pectoral  to 
posterior  end  of  anal;  head  color  of  upper  part  of  body,  but  streaked 
with  irregular  lines  of  black  above;  a  line  of  light  dusky,  as  wide  as 
pupil,  but  becoming  nearly  as  broad  as  eye  at  edge  of  opercle,  running 
from  posterior  edge  of  eye  to  base  of  pectoral,  ib*  lower  edge  just 
below  upper  base  of  jx^ctoral;  below  this  an  iri-egular  line  of  light 
brown-olivaceous  slightly  wider  than  pupil,  running  to  middle  of 
base  of  pectoral;  head  below  this  pale:  dorsal  with  2  broken  stripes 
of  brown-olivaceous  about  as  wide  as  pupil;  caudal  membranes  dark, 
rays  pale   brown-olivaceous,  anal  with  indications  of  4  or  5  dark 


Fig.  10.— OPHIOCEPHALl'8  TADIANIS. 


blotches  at  the  base  of  posterior  half,  rest  of  tin  pale  at  l)ase,  becommg 
darker,  almost  brown-olivac^eous  toward  tips;  ventrals  pale,  dusky; 
pectoral  slightly  darker  than  ventrals. 

Type, — No.  3xx,  a  specimen  9.5  inches  long,  from  Formosa,  returned 
to  the  Imperial  Fisheries  Institute. 

58.  CHANNA  FORMOSANA  Jordan  and  Evermann,  new  species. 

Head  3.6;  depth  5.75;  eye  5.75;  snout  5.25;  maxillary  2.5;  mandi- 
ble 2.25;  interorbital  3.5-  D.  -i4;  A.  28;  scales  4-5^13.  Body 
moderatel}'  long  and  slender,  much  compressed  posteriorly;  head  large, 
broad,  depressed  and  snake-like;  mouth  large,  oblique,  the  lower  jaw 
slightly  projecting,  the  maxillary  reaching  posterior  edge  of  orbit; 
teeth  cardiform,  in  both  jaws  and  on  vomer;  eye  moderate;  caudal 
peduncle  short,  very  deep  and  very  much  compressed.  Scales  large, 
plate-like,  each  with  strong  concentric  striai;  lateral  line  very  irregu- 
lar, beginning  above  opercular  opening,  extending  backward  on  7 
scales,  then  running  for  8  scales  on  next  row  above,  then  dropping 
irregularly  for  3  or  4  rows  over  origin  of  anal,  thence  continued  along 
median  line  of  side  to  base  of  caudal  fin.  Dorsal  fin  long,  l>eginning 
over  base  of  pectoral,  the  rays  quite  uniform  in  length,  the  last  being 
somewhat  longest,  being  about  2.5  in  head;  anal  similar  to  dorsal,  but 
shorter,  beginning  under  about  the  twelfth  dorsal  ray  and  ceasing 


Digitized  by 


Google 


332  PROCEEDINGS  OF  THE  NATIONAL  MVSEim.  vol  xxv. 

under  the  la^t  dorsal  ray  but  two;  rays  of  dorisal  and  anal  all  un- 
branched,  but  articulated;  pectoral  short  and  broad,  its  tip  reaching 
vent;  ventrals  absent;  caudal  broad  and  rounded. 

Color  in  alcohol,  yellowish-brown,  the  side  with  about  8  V-shaped 
imbricated  dark  crossbars,  the  apex  pointing  forward;  these  crossbars 
plainest  posteriorly,  more  or  less  broken  and  irregular  in  front;  a  large, 
round,  black  ocellus  on  caudal  peduncle  at  base  of  caudal  tin  as  large 
as  eye,  bordered  by  white;  side  of  head  with  two  broad,  dark  bars 
extending  from  eye  to  posterior  edge  of  opercle;  dorsal  fin  punctulate 
but  with  about  2  series  of  rather  distinct  white  spots  on  the  membrane, 
extending  nearly  full  length  of  fin;  anal  fin  plain,  somewhat  dusky  at 
edge;  caudal  and  pectoral  pale,  slightly  punctulate. 


FlO.  11.— CHANNA    F0RM()8ANA. 

Type, — No.  5075,  a  specimen  5.25  inches  long,  from  Sowo  or  Suwata, 
Formosa,  now  numbered  7132  Stanford  University  Museum;  others, 
No.  269,  are  from  Suwata. 

Family  MUCtILID^:. 

59.  MUGIL  OEUR  Forsk&l. 

( Mugil  cephalolus  Cuvier  and  Valenciennes. ) 

Several  specimens,  Nos.  5061,  5062  from  Giran,  1589  from  Keerun, 
5067  from  Taihoku,  377,  1064  (F.  I.)  from  Formosa. 
D.  lV-1,  8;  A.  Ill,  8;  scales  40,-12. 
Dark  streaks  along  scales  more  or  less  distinct. 

6o.  LIZA  TROSCHELI   (Bleeker.) 

Head  4.1;  depth  3.8;  eye  3.75;  snout  4.5;  interorbital  2;  D.  IV-I, 
8;  A.  II,  10;  scales  30,-10;  body  rather  short  and  stout,  the  back 
gently  and  regularly  arched  from  tip  of  snout  to  origin  of  spinous 
dorsal;  head  small,  triangular,  the  interorbital  broad  and  flat;  eye 
rather  large,  snout  short,  the  adipose  eyelid  small;  teeth  small  but 
visible  to  the  naked  eye;  sides  of  lower  jaw  meeting  in  a  broad  angle; 
lips  thin;  bare  space  between  dentary  l)ones  club-shaped,  broadest 
anteriorly,   the  subopercles  overlapping   below;  pectoral  broad  and 
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short,  1.5  in  head;  ventrals  shorter  than  the  pectoral,  their  length  2.5 
times  in  distance  from  their  base  to  origin  of  anal;  first  dorsal  spine 
1.75  in  head;  soft  dorsal  low,  its  longest  ray  2  in  head;  origin  of 
spinous  dorsal  slightly  nearer  base  of  caudal  than  tip  of  snout,  or  over 
tips  of  ventrals;  caudal  moderately  forked,  the  lobes  equal,  their 
length  equal  to  that  of  head;  anal  origin  in  front  of  soft  dorsal,  its  free 
edge  concave,  its  longest  rays  1.75  in  head. 

Color  in  alcohol,  grayish-silvery  on  side,  dark  olive  on  back  and  top 
of  head;  lower  parts  silvery- whitish;  fins  dusky,  tips  of  middle  cau- 
dal rays  blackish. 

One  specimen,  No.  5068,  9  inches  in  total  length,  from  Hokoto, 
Formosa. 

This  specimen  agrees  with  Mxigil  troschdi  from  the  East  Indies 
except  that  the  head  is  wider,  the  interorbital  space  twice  the  eye,  and 
the  body  deeper  3.75  to  3.8  in  length,  equal  to  length  of  head.  These 
discrepancies  are  probably  due  to  individual  variations  or  to  the 
immaturity  of  the  original  type. 

Family  SPHYRiENID^E. 

6i.  SPHYRANA  JELLO  Cuvier  and  Valenciennes. 

D.  V-I,  9;  A.  I,  10;  scales  17-135-23. 

This  is  doubtless  identical  with  Sphyraena  jello^  but  the  scales  seem 
smaller,  more  than  125  in  lateral  line. 
No.  11328  (Formosa),  F.  I. 

62.  SPHYRANA  JAPONICA  Schlegel. 

D.  V-1,  9;  A.  I,  9;  scales  11-87-14. 
Nos.  3831;  3839 =33x  (Formosa),  F.  I. 

63.  SPHYR^NA  FORSTERI  (Cuvier  and  Valenciennes). 

Scales  110,-16. 

Nos.  3831,  880  (34x),  Formosa,  F.  I. 

These  specimens  a^ree  fairly  with  Gunther's  account  of  this  species, 
but  the  species  of  this  genus  need  comjmrative  study. 

Family  AMMODYTIDiE. 

64.  BLBEKBRIA  MITSUKURII  Jordan  and  Evermann,  new  species. 

Two  specimens,  Nos.  11340  and  11342,  from  Giran. 

Near  to  Bleelf^ria  kallolepis  and  B.  gilll^  but  with  smaller  scales  than 
either.  It  is  not  easy  to  se«  why  Dr.  Day  ^  should  reject  the  genus 
Bleekerin^  placing  its  species  in  Amim^dyteH,  Bheherla  has  well- 
formed  and  finely  sculptured  scales,  as  well  as  small  teeth  in  the  jaws. 

'  Fishes  of  India. 
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In  Amtnodyte^  there  are  no  teeth  and  the  scales  are  almost  obsolefc 
the  body  being  crossed  by  folds  of  skin.     Amimxiyttfs  is  subarc*"''-  * 
distribution,   Blechrrin  is  tropical.     Ammodytes  has  a  much    1 
number  of  fin  i*ays  and  doubtless  of  v^ertebrsB  also. 

Head  4.8;  depth  8.5;  eye  5.2;  snout  3.8;  D.  42;  A.  15. 
long,  slender,  and  somewhat  compressed;  head  very  long':  e 
rather  large,  the  lower  jaw  much  projecting,  a  prominent  point  b 
maxillary  thin,  slipping  under  the  preorbital,  reaching  orbit.  iJ: 
small  and  firm;  lateral  line  running  high,  about  two  scales  belo^v  Ai 
on  caudal  jx^duncle  suddenly  dropping  to  middle  of  caudal  fin ;  d 
fin  long  and  low,  depressil)le  in  a  groove,  its  origin  over  base  of 


cuJar  hones  veiy  turn  ana  paper}';  teetn  on  tront  or  jaws  weaK,  appar- 
ently in  villiform  patches. 

Color  in  alcohol,  plain  straw-yellow. 

Typ*'.  -No.  11340,  a  specimen  4.25  inches  long,  from  Giran,  now 
No.  7133,  Stanford  University  Museum. 

Family  HOLOCENTRID.T^:. 
65.  OSTICHTHYS  JAPONICUS   (Cuvier  and  Valenciennes). 

A  large  specimen,  1  x,  Formosa,  F.  I. 

The  genus  Ontlrhthys  differs  from  Myriprmtis  in  the  very  rough 
scales  and  from  Ilohtivachy^  in  their  very  large  size,  larger  than  in 
any  species  of  Myrlprldin, 

Family  MULLlD.t:. 

66.  UPENEUS  INDICUS  (Shaw). 

One  specimen,  No.  1592,  from  Keerun.  Two  dark  streaks  on  second 
dorsal;  golden  area  under  first  dorsal  and  dark  blotch  on  caudal  pedun- 
cle distinct. 

One  specinicii.  No.  302,  from  (liran. 
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67.  UPENEUS  CYCLOSTOMUS     (Lac6p6de). 

( Vpenewt  luleus  Curvier  and  Valenciennes;  Day. ) 

One  specimen.  No.  273,  from  Keerun.  It  agrees  fairly  with  Gun- 
ther's  account  of  U.  cytiostmnvs  and  with  Day's  figure  of  U.  luteu^. 
In  view  of  the  doubt  as  to  the  synonymy  of  this  species,  we  follow 
Gunther  in  identifying  it  with  Lac^pede's  Mnilxis  cyclmUmius, 

68.  UPENEOIDES  VITTATUS   (ForskSl). 

One  specimen.  No.  1766,  from  Keerun.  Posterior  black  band  on 
lower  lobe  of  caudal  very  broad  and  black,  the  coloration  unlike  that 
of  Hawaiian  examples,  supposed  to  be  this  species,  the  posterior  band 
broader  than  in  Day's  figure.* 

69.  UPENEOIDES  BENSASI  (Schlegel). 

One  specimen,  No.  275,  from  Keerun.  Color,  plain  except  for  a 
dark  tip  to  each  dorsal,  the  color  probably  faded.  Side  with  dark 
ri\ailate  markings  under  each  scale.  Teeth  all  small,  on  jaws,  vomer, 
and  jmlatines.  We  identify  this  species  with  TJperumde^  bensoHi  on  the 
supposition  that  the  color  is  faded.  Such  faded  examples  correspond 
to  Upeneiut  mify})lttatus  of  Richardson.*  Probably  the  original  mthvit- 
tatuH  of  Schlegel  also  is  the  same  species.  The  latter  has  a  banded 
caudal,  as  in  Upenmldim  hen^ani. 

Two  small  specimens,  No.  314,  from  Kotosho  are  colored  as  in 
Japanese  specimens  of  ZL  heri^dnL  Caudal  with  four  dark  bands  on 
the  upper  lobe,  the  lower  dusky  with  a  whitish  edge;  first  dorsal 
with  three  dark  cross-bands,  the  second  dusky  at  tip. 

70.  UPENEOIDES  TRAaULA  (Richardson). 

Two  specimens,  Nos.  1755  and  358,  from  Keerun,  agreeing  with  Day's 
figure.' 

Two  specimens,  Nos.  303  and  304,  from  Giran. 

One  specimen.  No.  339,  from  Formosa,  F.  1. 

One  specimen,  No.  281,  from  Hokoto. 

Head  3.75;  depth  4.2;  eye  4;  D.  VUI-I,  8;  A.  I,  6;  P.  13;  scales  32. 

Family  TRICHIURID^. 

71.  TRICHIURUS  JAPONICUS  Schlegel. 

One  specimen.  No.  5064,  from  Hokoto. 

One  large  specimen,  No.  17  x,  from  Formosa,  F.  I. 


^Fishep  of  India,  pi.  xxx,  fig.  2.  'Fishee  of  India,  \\.  xxx,  fig.  4. 

*lc'tK.  China,  p.  219,  from  Canton. 
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Family  SCOMBRID.E. 

72.  SCOMBER  JAPONICUS  Houttuyn. 

One  Hmall  specimen,  No.  27  x,  from  Formosa,  F.  I.,  of  some 
mackerel,  with  low  suborbital  and  rather  elongate  body.  It  may  be 
Scmiiber  jajhesaha  Bleeker,  but  until  these  various  Asiatic  mackerel 
with  air-bladders  have  been  fully  compared,  we  are  not  certain  that 
any  of  them  is  separable  from  Scmnher  japonlom. 

73.  SCOMBER  KANAGURTA  RusseU. 

A  small  mackerel,  No.  23  x,  from  Formosa,  F.  I.,  the  body  and 
especially  the  head  deeper  than  in  S,  jajponieim;  the  scales  much 
more  distinct,  the  color  silvery,  the  dark  markings  less  distinct. 
This  corresponds  fairly  with  Day's  figure*  of  the  species  he  calls 
Scomber  7nicrolepid(dm,  This  seems  to  be  different  from  Scmnher 
japonlcus, 

74.  GYMNOSARDA  ALLETERATA   (Rafinesque). 

One  specimen.  No.  26  x,  from  Fonnosa,  F.  I.,  in  bad  condition, 
the  spots  behind  pectoral  obsolete.  The  identity  of  this  with  the 
Atlantic  species  is  questionable. 

75.  SCOMBEROMORUS  KUHLII  (Cuvier  and  Valenciennes). 

One  fine  specimen,  No.  21  x=357,  from  Formosa,  F.  1.  Body  with- 
out streaks  or  spots. 

Family  CARANGID.E. 

76.  SCOMBEROIDES  ORIENTALIS  (Schlegel). 

One  specimen,  No.  327,  from  Giran.  This  species  seems  to  differ 
from  Scomheroides  toloo  {=--8,  saihcti-petri)  in  the  elongate  body,  the 
depth  being  about  4  in  length  to  base  of  caudal.  The  maxillary 
extends  not  quite  to  posterior  margin  of  eye. 

77.  MEQALASPIS  CORDYLA  (Linnfleus). 
(Scomber  rotileri  Bloch.) 

A  very  large  specimen,  No.  18  x,  from  Formosa,  F.  I.  Lateral 
plates  extremely  large,  covering  the  posterior  part  of  the  body  with 
a  coat  of  mail,  much  larger  than  in  any  species  of  Carangus, 

A  fine  large  specimen,  No.  370,  from  Formosa,  F.  I. 

78.  DECAPTERUS  MUROADSI   (Schlegel). 
One  specimen.  No.  22  x,  from  Fonnosa,  F.  I. 
*  Fishes  of  India,  pi.  liv,  fig.  4. 
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79.  DECAPTERUS  MACROSOMUS  (Bleeker). 

One  specimen,  No.  337,  from  Formosa,  F.  I.  This  species  is  dis- 
tinguished by  the  large  number  of  dorsal  and  anal  rays,  and  the  great 
development  of  the  lateral  plates,  49  +  38,  the  latter  number  being 
that  of  the  keeled  plates  on  the  straight  part.  There  is  a  peculiar 
angulation  of  the  lower  part  of  the  shoulder  girdle  approaching  that 
in  Trachurops. 

A  specimen  of  this  species  from  Kagoshima,  Japan,  is  in  the 
Imperial  Museum  at  Tokyo. 

One  specimen,  No.  24  x,  from  Formosa,  F.  I. 

80.  TRACHUROPS  TORVA  (Jenyns). 

One  specimen,  No.  352,  from  Formosa,  F.  1.;  one  specimen.  No. 
371  =  23  X,  from  Formosa,  F.  I.;  one  specimen.  No.  325,  from  Giran; 
and  one.  No.  2070,  from  Giran. 

81.  CARANGUS  LEPTOLEPIS  (Cuvier  and  Valenciennes). 

Two  specimens.  No.  297,  from  Keerun.  Opercular  spot  very  dis- 
tinct, encroaching  on  the  shoulder. 

8a.  CARANGUS  MALABARICUS  (Schneider). 

One  specimen.  No.  272,  from  Keerun.  Dorsal  lobe  1.4  in  head; 
depth  2.12  in  length  (without  caudal).  Otherwise  agreeing  with  Day's 
figure  and  Giinther's  description. 

83.  CARANGUS  JARRA  (Cuvier  and  Valenciennes). 

One  specimen,  No.  274,  from  Keerun,  referred  with  doubt  to  this 
species.  The  depth  is  2.2  in  length,  the  soft  dorsal  lobe  1.2  in  head; 
D.  VIII-I,  22.  Lateral  shields  large,  about  35  developed;  breast 
naked;  lateral  line  scarcely  wavy. 

84.  CARANGUS  SEXFASCIATUS  (Quoy  and  Gaimard). 

One  young  example  from  Keerun.  It  agrees  in  essential  respects 
with  Caranym  httm  of  the  Atlantic.  D.  VIII-I,  20;  plates  28  to  30; 
breast  scaly;  no  distinct  opercular  spots;  body  with  six  broad  faint 
cross-bands;  first  dorsal  and  tip  of  second  blackish;  anal  pale.  It 
agrees  in  general  with  Giinther's  account  of  Cavamjm  luppos^  but  the 
true  hippos  is  an  American  species,  quite  distinct  {Caramjm  carangm 
of  Giinther). 

85.  CARANGUS,  species. 

A  small  specimen  from  Kotosho  resembling  6>//v/;/^^^s;V^/*m (Cuvier 
and  Valenciennes).     D.  VIII-I,  23;  scales  about  30;  no  spots. 
Proc.  N.  M.  vol.  XXV — 02 22 
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86.  CARANGUS  ARMATUS  (Forskiil). 

A  large  specimen,  No.  17  x,  from  Formosa,  F.  1.,  with  opercular* 
spot  and  very  high  lobes  to  dorsal  and  anal  fins. 

One  specimen,  No.  21  x,  from  Formosa,  F.  I.  Opercular  spot 
present;  lobes  of  dorsal  and  anal  very  low. 

One  specimen,  No.  20  x,  from  Formosa,  F.  I.  No  opercular  spot; 
produced  anal  ray  as  long  as  base  of  fin;  ventrals  pale. 

This  specimen  corresponds  to  Cuvier  and  Valencieniies's  figure  of 
Carangus  cirrhosus^  but  not  to  Olistxm  rrvalabarieus^  regarded  by  Gun- 
ther  as  a  synonym. 

One  large  specimen,  No.  349,  from  Formosa,  F.  I.  Dorsal  and  anal 
lobes  not  extending  much  beyond  middle  of  fin;  opercular  spot  present. 

87.  ALBCTIS  CILIARIS  (Bloch). 

One  specimen  from  Formosa,  F.  I.,  and  two  specimens  from  Kee- 
run. 

Family  LEIOGNATHID^. 

88.  LEIOGNATHUS  EDENTULUM  (Bloch). 

Head  3.3  in  length;  depth  1.7;  second  dorsal  spine  1.3  in  head. 
Two  specimens,  Nos.  279  and  297,  from  Formosa,  F.  I. 

89.  LEIOGNATHUS  SPLENDENS  (Cuvier  and  Valenciennes). 

One  specimen  from  Keerun  and  one  fine  specimen.  No.  329,  from 
Hokoto. 

90.  QAZZA  EQUULAFORMIS  (RiippeU). 

One  specimen,  No.  317,  from  Kotosho.  Depth  2.5  in  length  to  base 
of  caudal.  Second  dorsal  spine  about  2.7  in  depth  as  in  O,  equvZad- 
formis.  Axil  black;  spinous  dorsal  dusky  anteriorly;  some  vague 
dark  spots  along  lateral  line. 

One  specimen,  No.  328,  from  Hokoto. 

Family  STKOMATEID^. 

91.  APOLECTUS  NIGER  (Bloch). 

A  large  specimen.  No.  27  x,  from  Formosa,  F.  I.     No  ventml  fins; 
caudal  fin  with  a  strong  keel,  suggesting  that  of  Carangus^  the  scales 
on  the  keel  thickened  but  without  spines;  color,  pale  grayish;  gill 
openings  very  broad,  the  membi-anes  not  attached  to  the  isthmus. 

Head  3.8;  depth  2.1;  eye  5.6;  snout  3.25;  maxillary  3.4;  mandible 
3;  interorbital  2.75;  preorbital  10;  D.  40;  highest  dorsal  ray  1.1;  A. 
37;  longest  anal  ray  1.3;  scales  about  27-97-50,  rubbed  off  and  diffi- 
cult to  count;  pectoml  very  long  and  narrow,  1.3  times  the  head.  Body 
oblong-rhombic,  greatly  compressed,  dorsal  and  ventral  outlines  con- 
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siderably  arched;  dorsal  profile  from  snout  to  origin  of  dorsal  fin  reg- 
ularly curved;  head  moderate,  the  snout  rather  blunt;  mouth  moder- 
ate, somewhat  oblique,  the  jaws  subequal;  maxillary  broad,  reaching 
front  of  orbit,  slipping  under  preorbital  for  its  entire  length;  teeth 
setiform,  slender,  and  very  weak  in  each  jaw;  top  of  head  trenchant; 
nostrils  oblong,  very  close  together;  eye  moderate,  partially  covered 
by  adipose  membrane,  slightly  above  level  of  upper  lip;  preorbital 
narrow.  Cheek  deep;  edges  of  opercular  bones  membranaceous,  the 
opercle  very  thin  and  flexi))le;  caudal  peduncle  depressed,  and  strongly 
keeled.  Scales  small,  cycloid,  somewhat  irregularly  placed;  cheeks 
and  opercles  with  fine  scales;  a  large  naked  area  from  snout  between 
eyes  to  occiput;  dorsal  and  anal  densely  covered  with  thin  scales; 


Fig.  13.— APoLEdus  niger. 

caudal  with  less  complete  squamation;  dorsal  fin  elevated  in  front, 
distance  of  its  origin  from  snout  1.4  in  its  base;  anal  similar  to  dorsal, 
its  origin  more  posterior;  caudal  widely  forked. 

Color  in  alcohol,  dirty  yellowish-white,  without  markings,  except  a 
narrow  black  blotch  on  edge  of  opercle. 

Family  PEMPHEKID.E. 

ga.  PEMPHERIS  NYCTEREUTES  Jordan  and  Evcrmann,  new  species. 

A  single  large  specimen  from  Hokoto.  It  does  not  fit  Dr.  Doder- 
lein's  description  of  Pernpheris  japonicm  very  well,  and  the  small  size 
of  the  scales  separates  it  still  further  from  the  others  described. 
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Head  3.4;  depth  2.4;  eye  2.5;  snout  5.5;  maxillary  2;  mandible 
1.75;  interorbital  4;  D.  V,  \)\  longest  dorsal  ray  1.5;  A.  Ill,  44; 
longest  anal  spine  3.(),  my  2.8;  scales  80  in  lateral  line;  those  above 
and  below  are  rubbed  off  and  not  to  be  counted  accurately.  Body 
oblong,  compressed;  long  })ase  of  anal  very  oblique;  lateral  line  con- 
current with  the  dorsal  outline  and  extending  to  tip  of  tail;  head  com- 
pressed; eye  large;  snout  very  short,  blunt;  mouth  large,  very  oblique; 
villiform  teeth  on  vomer,  palatines,  and  jaws;  maxillary  extending  to 
below  middle  of  eye;  dorsal  short,  slightly  behind  ventral;  anal  very 
long,  low  and  densely  scaled  at  base;  ventral  spine  as  long  as  rays;  pec- 
toral broad,  falcate,  1.2  in  head;  scales  deciduous,  those  of  lateral  line 
most  persistent. 


Fn;.  11.— Pempherfs  nyctkreutes. 

Genei'al  color  in  alcohol,  olivaceous  brown;  pectoral  and  ventrals 
pale;  base  of  anal  dusky  brown;  throat  and  under  parts  of  head  rusty 
brown. 

Tyjpc, — No.  286,  a  specimen  8  inches  long  from  Hokoto,  Formosa, 
returned  to  the  Imperial  University. 

Family  KUHLIID.E. 

93.  KUHLIA  MARGINATA  (Cuvicr  and  Valencicnnca). 

One  specimen,  No.  31i),  from  Kotosho,  agreeing  fairly  with  Boulen- 
ger's  description. 

Family  SKRHANID.E. 

94.  PSAMMOPERCA  WAIGENSIS  (Cuvier  and  Valenciennes). 
One  tine  specimen.  No.  340,  from  Formosa,  F.  1. 
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95.  LATBOLABRAX  JAPONICUS  (Cuvier  and  Valenciennes). 
One*  specimen,  No.  x  z,  from  Formosa,  F.  1.,  and  one  specimen  from 

96.  EPINBPHELUS  TAUVINA   (Forskal). 
( SiTraymH  tfotmoiden  Day. ) 

Xliret*  specimens  from  Keerun,  agreeing  with  lioulenger's  descrip- 
tioo.  Other  specimens  from  Formosa  are  in  the  British  Museum. 
One  specimen,  No.  376,  with  faint  spots  and  with  a  broad  hiacrk  strealc 
abo^e  maxillary. 

97.  BPINEPHELUS  MERRA  Bloch. 

One  specimen  from  Keerun.     It  belongs  to  the  typical  variety  merra 
in  Boulenpfer's  Catalogue  (I,  p.  242). 

98.  EPINEPHELUS  FUSCOGUTTATUS  (Forskltl). 

One  specimen,  No.  3  x,  from  Formosa,  F.  I. 

99.  EPINEPHELUS  EPISTICTUS  (Schlegel). 

One  specimen,  No.  280,  from  Gii-an,  identical  with  one  taken  by  us 
at  Nagasaki.  This  species  is  near  to  E.  Jatifa^clatuH^  but  is  marked 
by  spots  only,  not  bands  or  stripes.  A  series  of  round  blackish  spots 
runs  from  the  eye  to  the  base  of  caudal.  The  spines  on  angle  of  pre- 
opercle  are  well  developed. 

One  large  specimen.  No.  x  7,  from  Formosa,  F.  I.  Back  sparsely 
covered  with  .small  round  dark  spots,  no  trace  of  dark  lines;  otherwise 
ver>'  near  to  EplnepheluH  latif<uic!atu8^  of  which  it  ma}^  prove  a  color 
variation. 

100.  EPINEPHELUS  CHLOROSTIGMA  (Cuvier  and  Valenciennes). 

One  .specimen,  No.  345,  from  Formosa,  F.  I.  The  spots  are  less 
numerous  than  are  shown  in  the  figures  of  Day  and  Bleeker,  but  the 
genei"al  characters  agree  with  Boulenger's  description. 

One  large  specimen.  No.  363,  Formosji,  F.  I.,  corresponding  to  Day's 
figure  of  Sf^rranu^  areolal/ns, 

loi.  EPINEPHELUS  DI ACANTHUS  (Cuvier  and  Valenciennes). 

One  small  specimen,  the  dark  cross-bands  ycrarcely  traceable*;  a  dark 
streak  alcove  maxillaiT. 

A  fine  specimen,  No.  374,  from  Formosa,  F.  I.  Angle  of  opercle 
with  two  rather  strong  spines. 

One  small  specimen.  No.  355,  Formosa,  F.  I.,  referred  with  doubt 
to  this  .sj>ecies.  There  are  no  dark  cross-bands;  body  with  darker 
spots,  which  form  reticulations,  some  of  them  more  or  less  longi- 
tudinal; fins  unspotted,  darker  near  the  edge;  a  dark  streak  above 
maxillary.  ^  ^ 

Digitized  by  VjQOQ IC 


342  PROCEEDINGS  OF  THE  NATIONAL  MVSEVM. 


I02.  EPINEPHELUS  HCEDTI  (Bleeker). 

One  specimen,  No.  4  x,  from  Formosa,  F.  I.  Head  and  body 
closely  dotted  with  diirker;  caudal  and  anal  broadl}^  edged  with  black; 
ventnils  chiefly  black;  dorsal  with  a  brownish  edge;  pectoral  plain 
yellow. 

It  is  possible  that  Boulenger  is  correct  in  referring  this  species  to 
the  synonymy  of  Ept n*'ph(ln^s  jlawtcceruleu^  (Lac^pede),  a  species 
having  the  body  plain  blue  or  purple,  the  fins  bright  yellow. 

X03.  PROMICROPS  LANCEOLATA  (Bloch). 
{Phrynotitmi  (figan  Gunther.) 
One  young  example.  No.  5  x,  from  Formosa,  F.  1. 

Family  LUTIANID.T^:. 

104.  GLAUCOSOMA  BURGERI  Richardson. 

One  large  specimen.  No.  3(>4,  17  inches  long,  from  Keerun,  For- 
mosa.    Inside  of  mouth  })lack;  i)eritoneum  black.     This  species  seems 


Fig.    15.— (iLAl'CfWOMA    KrUtJERI. 


distinct  from  Ghiucosorna  hehrahuin  Richardson.  The  genus  belongs 
apparently  to  the  LutUmidi^^  although  the  extension  of  the  lateral 
line  on  the  caudal  fin  suggests  relationship  to  Latea  and  PHaiamoperca. 
The  caudal  fin  is  very  slightly  lunulatc. 

Head  2.75;  depth  2.4;  eye  8.S;  snout  »^.8;  maxillary  1.(55;  mandible 
1.6;  interorbital  5;  preorbitiil  7.8;  D.  VIII,  12;  longest  dorsal  spine 
8.5,  ray  \^^\  A.  Ill,  10;  long(»st  anal  spine  4,  ray  2;  ventral  2;  pecto- 
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ral  1.9;  scales  1^52-20.  Body  rather  short  and  deep,  compressed; 
caudal  peduncle  compressed  and  deep,  its  least  width  1.65  in  eye,  its 
least  depth  2.5  in  head;  back  gently  and  regularly  arched  from  snout 
to  caudal  peduncle,  somewhat  depressed  in  front  of  eyes;  head  large 
and  deep;  mouth  very  large,  somewhat  oblique,  jawssubequal;  maxil- 
\siry  very  broad  at  tip,  scarcely  slipping  under  preorbital;  teeth  in  a 
strong  villiform  band  on  upper  jaw  composed  of  two  rows,  the  outer 
in  front  canine-like;  those  of  lower  jaw  in  one  series,  except  in  front, 
where  they  are  somewhat  irregular;  a  large  patch  of  villiform  teeth 
on  tongue  and  hyoid  bone;  a  narrow  V-shaped  patch  on  vomer,  appar- 
ently none  on  jmlatines;  eye  very  large,  rather  high;  nostrils  close 
together,  the  posterior  the  larger.  Scales  moderate,  weakly  ctenoid, 
covering  entire  head,  body  and  bases  of  dorsal,  caudal  and  anal;  max- 
illary densely  scaled;  base  of  pectoral  scaled;  preopercle  at  the  angle 
with  blunt  coarse  teeth.  Fins  moderate;  dorsal  spines  rather  short 
but  strong,  the  soft  part  of  dorsal  somewhat  elevated;  anal  similar  to 
soft  dorsal,  the  third  spine  considembly  longest;  caudal  moderate, 
shallowly  lunate,  the  lobes  rounded;  pectoral  short  and  broad;  ven- 
trals  scarcely  reaching  vent. 

Color  in  alcohol,  rusty  silvery;  head  darker,  somewhat  purplish; 
edges  of  scales  on  side  darkish,  the  bases  brassy;  dorsal,  anal  and 
caudal  dusky;  pectoral  and  ventral  pale;  a  large  brownish  blotch  on 
membrane  below  preorbital. 

105.  LUTIANUS  FULVIFLAMMA  Forsk&l. 
{'iLutianus  hoteen  Bichardson. ) 

A  single  specimen,  badly  faded.  No.  332,  from  Keerun.  It  is  iden- 
tical with  another  received  from  Okinawa,  and  probably  belongs  to 
Lutiantis  hoteen^  which  Gunther  identifies  with  Z.  fuscescens  from 
Celebes.  In  its  dull  olive  coloration  it  approaches  Z.  hoteen  rather 
than  Z.  fidviflamma  Richardson,  with  which  it  agrees  in  the  indis- 
tinctly notched  preopercle. 

It  is  not  unlikely,  however,  that  this  is  identical  with  the  species 
figured  by  Dr.  Day  as  the  typical  Lutianus  fnlvijlamrna  as  distinct 
from  the  golden-streaked  Lutianus  russelli. 

Two  specimens  from  Keerun.  One  large  specimen.  No.  344,  from 
Formosa,  F.  I. 

106.  LUTIANUS  ANNULARIS  (Cuvier  and  Valenciennes). 

One  specimen,  No.  291,  from  Formosa,  F.  I.  Black  blotch  on 
caudal  peduncle  above  very  distinct,  bordered  before  and  behind  by 
white;  faint  dark  streaks  along  the  rows  of  scales,  those  above  oblique, 
those  below  horizontal,  no  trace  of  streak  from  first  dorsal  spine  to 
eye.     D.  XI,  13;  A.  Ill,  8;  scales  53. 
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107.   LUTIANUS  ARGENTIMACULATUS  (Forskil). 
{Mesoprion  gernbra  (Jiinther. ) 

One  specimen  from  Keerun.  This  species  has  much  in  common 
with  Luttanm  argentiventr^Ji  and  other  American  species.  The  parie- 
tal crest  extends  nearly  to  the  point  of  junction  of  the  supraoccipital 
crest  and  orbital  rim,  indicating  that  the  genus  Neomsenh  will  be 
found  untenable. 

108.  LUTIANUS  VITTA  (Cuvier  and  Valenciennes). 

One  specimen  from  Keerun. 

109.  PLATYINIUS  SPARUS  (Schlegel). 

(Mesoprifm  nfxiru^  Schlegel. ) 

Head  3;  depth  2.1);  e3^e  3.2;  snout  3.5;  maxillary  2.25;  mandible 
1.9;  interorbital  4;  preorbital  6.25;  D.  X,  11;  longest  dorsal  spine 
2.75  in  head;  ray  2.75;  A.  Ill,  8;  pectoral  1.25;  ventral  1.7;  scales 


Fig.  16.— P1.ATVINIIT8  spari's. 


10-50-15.  Body  rather  short,  deep  and  compressed;  dorsal  and 
venti-al  outlines  gently  arched,  occipital  region  slightly  depressed; 
head  large;  mouth  large,  somewhat  oblique,  the  lower  jaw  slightly 
the  longer;  maxillary  broad,  slipping  for  its  entire  length  under  the 
broad  preorbital;  eye  large;  nostrils  very  small;  preopercle  strongly 
serrate  at  angle.  Scales  small,  nearly  cycloid;  cheek  and  opercle 
scaled,  caudal  fin  scaled  at  base.  Fins  moderate,  last  ray  of  anal 
considerably  produced. 

One  specimen.  No.  367,  6.25  inches  long,  from  Formosa,  F.  1.  No 
scales  at  base  of  dorsal  or  anal  fins;  band  of  scales  at  the  temples 
separated  from  those  behind  it;   scales  above  lateral  line  in  series 
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parallel  with  lateral  line;  two  strong  canine  teeth  in  front  of  eaeh  jaw, 
besides  smaller  lateral  canines;  teeth  on  vomer  in  a  small  V-shaped 
patc^h;  no  teeth  on  tongue;  last  i-ay  of  doi'sal  and  anal  produced; 
caudal  deepl}^  forked;  gillrakers  long,  rather  few  in  number,  about 
12  below  angle;  6  rows  of  scales  on  cheek;  preopercle  scarcely 
notched,  with  tine  long  cirri;  preorbitiil  not  so  broad  as  eye. 

Color,  apparently  bright  red,  now  faded  to  silvery;  cheeks  bright 
silvery. 

PlatyiniiLH  spanift  has  the  skull  of  Etelln  and  Ajyrton^  the  com- 
pressed form  of  Platylnim^  and  the  strong  canines  of  LxdianuH,  Its 
nearest  ally  is  doubtless  Platyinm^  macrophthalmiis^  but  it  should  be 
placed  in  a  genus  distinct  from  Aprioii^  characterized  by  the  robust 
anterior  canines. 

no.  DENTEX  HYPSELOSOMUS  Bleeker. 

Head  2.75;  depth  2.2;  eye  3.8;  snout  2.4;  maxillary  2.6;  mandi- 
ble 2.5;  interorbital  8.75;  preorbital  3.75;  D.  XII,  10;  longest  dorsal 


Fl«.  17.— DeNTEX    HYPSELOSOMUS. 


spine  2.5;  ray  3.2;  A.  Ill,  8;  longest  anal  spine  3;  ray  3.2;  ventrals 
1.8;  pectoral  1.2;  scales  6-50-13.  Body  short,  deep,  and  compressed, 
back  considerabl}^  elevated  and  trenchant;  the  anterior  profile  concave 
in  front  of  eyes  and  with  a  hump  above;  caudal  peduncle  moderately 
compressed,  its  least  width  2  in  eye,  its  least  depth  slightly  greater 
than  eye;  head  large  and  deep,  mouth  large,  somewhat  oblique,  the 
jawft  equal;  maxillary  heavy,  slipping  for  most  its  length  under  the 
broad,  thin  preorbital;  premaxillaries  considerably  protractile;  teeth 
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in  jaws  in  an  irregular  vsparse  row,  broadened  into  a  patch  anteriorly; 
tip  of  each  jaw  with  4  large,  stout,  recurved  canines,  behind  which  are 
the  smaller,  blunter  teeth;  no  teeth  on  vomer,  palatines,  or  tongue;  eye 
large,  rather  high,  entirely  above  upper  lip;  nostrils  remote,  the 
anterior  small  and  round,  the  posterior  larger  and  ovoid;  preorbital 
very  deep;  edge  of  preopercle  crenulate;  operde  ending  in  a  broad, 
flat  point.  Scales  large,  cycloid,  firm,  the  exposed  part  much  deeper 
than  long;  forehead,  snout,  and  preorbital  naked;  posterior  part  of  cheek 
and  opercles  with  large  scales;  nape  with  smaller  scales;  a  few  scales 
on  base  of  pectoral,  and  man}^  fine  scales  on  caudal.  Fins  moderate, 
the  dorsal  and  anal  eac^h  folding  down  into  a  scaly  sheath  at  base;  dorsal 
spines  rather  long  and  slender;  anal  spines  hetei'acanthous,  the  second 
much  broader  than  the  others;  ventrals  not  reaching  vent;  pectoral 
longer,  reaching  origin  of  anal. 

No.  XX,  a  specimen  11  inches  long,  from  Formosii,  and  No.  366 
from  Formosa. 

Forward  ver}^  gibl)ous,  with  a  slight  concavity  above  the  projecting 
snout;  canines  very  strong;  lateral  teeth  small,  two- rowed,  slightly 
bluntish,  not  molar-like.  Pectoral  3.8  in  length;  canines  J.  Silvery 
in  spirits,  doubtless  crimson  in  life,  the  space  between  the  eyes  paler. 

III.  NEMIPTERUS  VIRGATUS   (Houttuyn). 
(Synagris  sinensis  (I.«acepe<le)  (fiinther;  Denlex  setigerus  Cxxwier  2H\^  Valenciennes.) 

One  specimen,  No.  ix,  from  Formosa,  F.  I. 

One  specimen.  No.  333,  from  Keerun.  The  depth  of  body  is  3.5  in 
length  (without  caudal)  in  this  common  Japanese  species,  not  4,  as 
stated  by  Gunther. 

112.  NEMIPTERUS  MATSUBAR^  Jordan  and  Evermann,  new  species. 

Head  3.5;  depth  3.5;  eye  4;  snout  3;  maxillary  2.5;  mandible  2.2; 
interorbital  6;  preorbital  4.2;  D.  X,  9;  longest  doi'sal  spine  2.5;  ray 
1.75;  A.  Ill,  8;  longest  anal  spine  3,  ray  1.9;  ventral  1,  reaching  origin 
of  anal;  pectoral  1.2;  scales  4-48-9;  scales  on  cheek  i!i  3  rows.  Body 
oblong,  compressed,  deepest  through  base  of  ventral;  caudal  deeply 
forked;  head  subconic;  preorbital  almost  as  deep  as  eye;  mouth  low, 
anterior  profile  in  a  long,  gentle  curve;  eye  moderate;  maxillary  reach- 
ing anterior  edge  of  pupil;  mouth  modemte,  horizontal;  no  teeth  on 
vomer,  palatines,  or  tongue,  a  single  row  of  small  cardiform  teeth  on 
sides  of  each  jaw,  in  lower  jaw  this  row  widens  into  a  band  of  villi- 
form  teeth,  anteriorly,  those  in  front  slightly  larger;  lower  jaw  with- 
out canines;  front  of  upper  jaw  with  about  8  large,  curved  canine 
teeth;  dorsal  outline  a  straight  hne  to  base  of  caudal;  soft  doi*sal 
slightly  higher  than  spinous  portion;  first  anal  spine  shortest,  fin 
gradually  lengthening  to  last  ray;  ventral  and  pectoral  long  and 
narrow;  no  filaments  on  the  fins. 
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Type.  —No.  5071,  ^specimen  lO.O  inrhes  long,  from  (linuu  Formosa, 
returned  to  the  Imperial  University  of  Tok\  o. 

Head  2.5  (2.6  without  flaps);  depth  3.2;  eye  5;  snout  4.5;  maxillary 
2;  mandible  1.7;  interorbital  7.75;  suborbital  12;  D.  XI,  13;  A.  HI,  8; 
scales  22-110-40.  Body  short  and  compressed;  head  large,  pointed; 
mouth  very  large,  oblique,  the  lower  jaw  slightly  projecting;  maxil- 
lary long,  reaching  posterior  edge  of  orbit;  t(»eth  strong,  canine-like 
in  jaws,  the  band  broadening  in  front  where  the  outer  teeth  are 
enlarged;  patc^h  of  teeth  on  vomer  and  palatines,  none  on  tongue;  eye 
rather  large;  preopercle  serrat-e,  with  3  strong  spines  at  the  angle; 
opercle  with  3  flat  spines,  the  middle  one  strongest;  nostrils  small,  in 
front  of  dorsal  third  of  eye;  interorbital  narrow;  caudal  peduncle 
much  compressed,  its  least  depth  3.75  in  head,  with  flap.  Scales  ver}' 
small,  covering  body  and  entire  head;  lateral  line  slightly  arched  above 


FlU.  18.— NeMIPTKRI'S   MATSrBAR.K. 


the  pectoral.  Fins  rather  high;  origin  of  dorsal  over  opercular  spines; 
origin  of  anal  under  first  dorsal  ray;  pectoral  mther  long  and  broad, 
reaching  vent;  ventrals  scarcely  reaching  vent. 

Color  in  alcohol,  light  brown;  upper  two-thirds  of  body,  opercle, 
and  nape  with  sparse,  small  roundish  dark  i»rown  spots;  dorsal,  caudal, 
and  anal  with  similar  spots,  fewest  on  anal. 

One  specimen  8  inches  long,  from  Giran,  Formosa. 

General  color  in  alcohol,  pale  diLsky  gray  with  silvery  reflections, 
and  some  slight  indications  of  dark  in  narrow  lines  on  edge  of  scales 
along  lateral  line,  and  over  body  posterior  to  front  of  anal;  dorsal 
and  anal  dark  at  base,  this  dark  being  in  cresent  spots  as  large  as  pupil 
on  anterior  base  of  membrane,  rest  of  fin  pale;  caudal  and  pectoral 
pale;  ventrals  pale,  except  the  third  rav,  which  is  yellow;  this  yellow 
extends  on  to  the  posterior  base  of  the  first  and  second  rays;  dorsal 
with  a  light  yellow  edge,  anal  with  a  yellow  median  stripe  and  a  yellow 
edge. 
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Family  H.EMULID.E. 
1x3.  THERAPON  THERAPS  (Cuvier  and  Valenciennes) . 
One  specimen  from  Keerun. 

114.  THERAPON  CANCELLATUS  (Cuvier  and  Valenciennes). 
One  specimen  from  Kotosho,  agreeing  fairl}-  with  HIeeker's  figure. 

115.  THERAPON  QUADRILINEATUS  (Bloch). 

One  specimen,  No.  284:,  from  Giran,  agreeing  with  the  account  given 
by  Dr.  Gunther.     One  specimen  from  Keerun. 

116.  THERAPON  JARBUA  (ForskSl). 

(Therajton  tennis  Cuvier  and  ValencienneH. ) 

One  specimen,  No.  7  x,  from  Formosa,  F.  1. 

1x7.  PLECTORHYNCHUS  OCYURUS  Jordan  and  Evermann,  new  species. 

Head  3.75;  depth  3;  eye  3.5;  snout  3.5;  maxillary  3.2;  mandible  3; 
interorbital  4;  preorbital  9.5;  D.  XIV,  18;  longest  dorsal  spine  2.8, 
ray  3;  A.  Ill,  8;  longest  anal  spine  2.5,  vay  2.5;  ventral  1.5;  pectonil 


Km.  19.--Pi.ECTORHVNCHr8  orYiTRrs. 


1.2;  scales  19-115-21.  Body  rather  long  and  compressed,  the  dorsal 
and  ventral  outlines  about  equally  arched;  nape  rather  trenchant; 
head  moderate,  pointed,  jaws  equal;  maxillary  broad  at  tip,  slipping 
under  preorbital  for  its  entire  length;  teeth  on  jaws  in  a  modemtely 
broad  band,  the  outer  in  front  enlarged  and  canine-like,  especially  in 
upper  jaw;  no  teeth  on  vomer,  palatines,  or  tongue;  eye  ver}^  large, 
on  level  of  upper  lip;  nostrils  small,  close  together,  oval,  on  level  of 
upper  edge  of  orbit;  preopercle  with  numerous  rather  strong,  slender 
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teeth.  Scales  small,  ctenoid,  densely  covering  entire  head  and  body 
and  extending  considerably  upon  caudal  fin;  a  scaly  sheath  at  base  of 
anal  and  dorsal;  lateral  line  nearly  straight,  an  occ-asional  scale  with- 
out a  pore.  Fins  rather  high;  the  dorsal  spines  long,  sharp,  and  slen- 
der; second  anal  spine  strong;  caudal  somewhat  lunate;  the  pectoral 
long  and  somewhat  falcate,  reaching  tips  of  ventrals. 

Color  in  alcohol,  yellowish-olive,  somewhat  rusty  on  head;  mem- 
brane of  spinous  dorsal  edged  with  black;  a  faint  dark  line  through 
middle  of  soft  doi-sal;  anal  dusky,  pale  at  tip. 

Type, — No.  347,  a  specimen  12.5  inches  long,  from  Formosa,  returned 
to  the  Imperial  Fisheries  Institute. 

zz8.  PLECTORHYNCHUS  RADJABAN  (Lac^p^de). 

(Diagramma  punctaium  Cuvier  and  Valenciennes. ) 

A  large  specimen.  No.  372,  from  Formosa,  F.  I.  Body  unspotted; 
dorsal  and  caudal  with  black  spots,  thus  corresponding  to  Diagramma 
dnerascetis  Cuvier  and  Valenciennes.     D.  X,  21. 

One  specimen.  No.  346,  from  Formosa,  F.  I. 

iig.  PLECTORHYNCHUS  PCECILOPTERUS  (Cuvier  and  Valenciennes). 

One  specimen.  No.  270,  from  Keerun.  One  specimen.  No.  305* 
from  Giran. 

I20.  POMADASIS  HASTA  (Bloch). 

Two  specimens  from  Keerun.  Spots  on  back  obscure;  on  spinous 
dorsal  very  distinct. 

One  large  specimen,  No.  353,  from  Formosa,  F.  I. 

Z2Z.  POMADASIS  MACULATUS  (Bloch). 

One  specimen  from  Keerun.  The  snout  a  little  more  blunt  than  in 
Day's  figure. 

122.  SCOLOPSIS  VOSMERI   (Bloch). 

(Scolopsis  jajHmicu)<  l^Xoch'y  Scolopsis  torquatus  Cxwier  and  V^alenciennes.) 

One  specimen,  No.  331,  from  Keerun.  White  nuchal  band  very 
conspicuous;  each  scale  with  a  dark  blotch  surrounded  by  pearly  blue. 
The  name  vosmerl  (1790)  has  priorit}'  over  that  of  auratm  (1797). 
According  to  Dr.  Day,  ScolopsU  torqxmtm^  which  our  specimen  rep- 
resents, is  the  young  of  S,  vo»meri. 

123.  SCOLOPSIS  MONOGRAMMA  (Kuhl  and  Van  Hasselt). 

One  specimen  from  Giran,  No.  287,  agreeing  with  the  account  given 
by  Cuvier  and  Valenciennes.  A  rather  broad  dark  band  extends 
below  the  lateral  line  from  the  head  to  base  of  caudal,  broader  mosially 
and  bordered  above  and  below  by  pale. 

One  specimen,  No.  306,  from  Keerun. 
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124.  C^SIO  CHRYSOZONA  (Kuhl  and  Van  Hasselt). 
One  spec  linen  from  Kecrun. 

125.  C^SIO  TILB  Cuvier  and  Valenciennes. 

A  small  specimen  in  poor  condition  from  Keerun,  the  dusky  lateral 
band  almost  obliterated,  probabl}-  belongs  to  this  species.  Axillary 
spot  distinct;  each  caudal  lobe  with  a  broad  dusky  lengthwise  band; 
side  of  body  apparently  with  a  broad  dark  longitudinal  band. 
D.  X,  16. 

Family  SPARID^. 

126.  LETHRINUS  LEUTJANUS  (Bloch). 

One  large  specimen,  No.  834,  from  Formosa,  F.  I. 
One  specimen.  No.  310,  from  Giran.     The  pearl-colored  spots  on 
the  scales  are  still  very  distinct. 

127.  LETHRINUS  RICHARDSONI  Giinther. 

One  specimen  corresponding  very  closely  to  Richardson's  figure.* 

128.  PAGRUS  MAJOR  (Schlegel). 

One  large  specimen,  No.  xii,  from  Formosa,  F.  1. 
A  large  specimen,  No.  373,  from  Formosa,  F.  I. 

129.  PAGRUS  CARDINALIS  (Schlegel). 

One  specimen,  No.  13  x,  from  Formosa,  ¥.  I. 

130.  ARGYROPS  LONGIFILIS  (Cuvier  and  Valenciennes). 

One  specimen,  No.  318,  from  Kotosho.  This  species  seems  to  be 
A\f?,imQ.t  ivovn  Argyrops  spinlfeni;  the  bod}^  is  a  little  deeper  depth 
1.9),  and  the  third,  fourth,  fifth,  and  sixth  spines  have  fleshy-like  fila- 
ments reaching  almost  to  end  of  caudal.  The  genus  ArgyropH  of 
Swainson  differs  from  Pagrm  in  its  filamentous  dorsal,  a  character  of 
doubtful  value. 

131.  SPARUS  BERDA  Forskal. 

One  specimen,  No.  10  x,  from  Formosa,  F.  I.  It  agrees  with 
Chry80])hrys  datnia  of  Day  in  the  anal  spines  and  with  C.  htrda  in  the 
width  of  the  preorbital.  It  is  not  unlikely  that  Giinther  and  Stein- 
dachner  are  right  in  referring  all  of  these  to  one  species. 

132.  SPARUS  LATUS  Houttuyn. 

(Cimfsophri/s  dries  Schlegel.) 
One  specimen.  No.  5072,  from  Giran. 


^  Voy.  Sulphur,  pi.  lxiv,  tig.  1. 
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Family  SCLENID.E. 

133.  CORVULA  ARGENTATA  Houttuyn. 

One  specimen.  No.  x  71,  from  Formosa,  F.  I.  It  seem«  to  agree 
with  Corvuhi  argentatii  {=  Sci<ena  Hchlegell  Bleeker)  from  Japan,  but 
the  soft  dorsal  I'ays  are  fewer  (I,  23),  the  teeth  are  rather  stronger 
than  usual,  and  the  black  markings  on  first  dorsal  more  distinct. 

Family  PENTACEROTID.1^:. 

134.  ANOPLOS  BANJOS  Bleeker. 

One  specimen,  No.  285,  from  Formosa,  F.  1.,  similar  to  Japanese 
examples. 

Family  POLYNEMID.E. 

135.  POLYDACTYLUS  PLEBEIUS  ( Broussonnet) . 

A  small  specimen.  No.  324,  from  Kotosho.  Scales  about  50;  pec- 
toral filaments  5,  the  longest  reaching  beyond  ventrals.  The  specimen 
is  in  bad  order  and  the  identification  not  quite  certain. 

136.  POLYDACTYLUS  RHADINUS  Jordan  and  Evermann,  new  species. 

Head  3.6;  depth  4.6;  eye  4.5;  snout  9;  maxillar}'  1.7;  interorbital  5; 
D.  VII-1,  15:  A.  Ill,  16;  scales  10-89-12;  pectoral  1.4;  ventrals  2.5. 
Body  long  and  slender,  compressed,  the  back  not  nmch  elevated;  head 


Fl(i.  2().  — FOLYDACTYH'S   RHADINTS. 

long,  pointed,  the  snout  blunt;  mouth  very  large,  nearly  horizontiil, 
the  lower  jaw  much  the  shorter,  the  snout  greatly  projecting;  maxil- 
lar}-  very  long  and  slender,  projecting  far  behind  the  eye;  teeth  in 
jaws  in  broad  setiform  bands,  covering  the  jaws  not  only  on  top  but 
extending  far  down  both  sides;  preorbital  very  narrow;  eye  covered 
largely  by  adipose  membrane;  caudal  peduncle  long  and  slender. 
Dorsal  fins  two,  remote,  the  anterior  of  slender  spines  only,  inserted 
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in  front  of  ventraLs;  second  dorsal  high,  the  free  margin  concave, 
anal  similar  to  soft  dorsal,  the  last  ray  more  produced;  caudal  ray 
deeply  lunate,  the  lobes  much  produced  and  falcate;  p(K*toral  mod- 
ei'ate,  somewhat  falcate,  four  filamentous  rays  widel}-  detached  and 
nearly  equal  to  head  in  length;  ventrals  short.  Scales  rather  smalU 
smooth,  thin,  and  deciduous;  lateral  line  extending  upon  lower  lobe 
of  caudal  which  is  scaled  at  base. 

Color  in  alcohol,  silver}^  the  spinous  dorsal  and  pectoitil  fins  dark^ 
anterior  edge  of  second  dorsal  also  dark;  detached  pectoi-al  i-ays  white. 

Type. — No.  17  x,  a  specimen  10.75  inches  long,  from  Formosa,  F.  I., 
returned  to  the  Imperial  Fisheries  Institute. 

Family  GEKRID^. 

137.  XYSTiEMA  FILAMENTOSUM   (Cuvicr  and  Valenciennes). 

One  specimen.  No.  323,  from  Kotosho. 

Dorsal  filament  broken.  Faint,  roundish,  brownish  spots  present  as 
shown  in  Bleeker's  figure,  these  arranged  in  vertical  cross  rows;  obso- 
lete dark  spots  at  base  of  dorsal  rays.     Depth  2.4  in  length;  scales  46. 

One  fine  specimen.  No.  40  x,  from  Formosa,  F.  I. 

Family  POMACENTRID.?']. 

138.  GLYPHISODON  SAXATILIS  (Linnaeus). 

Head  2.5  in  length;  depth  2;  D.  XIII,  13;  A.  II,  12;  scales  5-30-12. 

Dark  bands  5,  about  as  broad  as  the  inttn'spaces,  the  first  from  the 
nape  to  the  axil  forming  a  black  spot  on  the  pectoral;  two  below  the 
spinous  dorsal,  the  fourth  under  front  of  soft  dorsal,  the  last  under 
caudal  peduncle;  spinous  dorsal  dusky;  soft  dorsal  and  anal  dusky  at 
base  and  tip;  caudal  plain,  without  dark  margin  above  or  below. 

This  is  Gly/Mmdon  copied iyius  (the  variety  with  plain  caudal)  of 
Giinther  and  Bleeker,  and  corresponds  fairly  to  Bleeker's  fig.  5  in  PI. 
IX,  in  Bleeker's  Atlas  of  the  Pomacentridte.  But  the  true  Glyphi- 
Hodon  co'IcHtlni/fi  has  the  caudal  edged  above  and  below  with  blackish. 
Whether  this  character  is  of  distinctive  value  we  have  not  the  material 
to  decide. 

The  names  Cheeiodon  Hcur'atilis  and  ChiHodon  rotutHhu^  of  Linnseus 
seem  to  belong  to  the  present  species.  The  American  species,  hereto- 
fore called  Glyphfsodofi  srf.rafi/Ls,  is  a  different  species,  having  six  black 
bands,  the  body  deeper  and  the  bands  narrower.  This  ma}^  stand  as 
Glyphlsodon  tnar(j!natut<  (Bloch).  The  llaw^aiian  species  Glyphhodan 
abdinnlnaVix  (Cuvier  and  Valenciennes),  with  deei>er  ])ody  and  very 
narrow  crossbands,  is  also  different,  although  more  like  G,  nutrghuihis. 
It  is  not  certain  whether  this  species  or  (r.  nr/fsthnf^i  is  the  original  of 
C7uetodo/t  mxatUis^  or   indeed  that  the  two  forms  are  reall}'  distinct, 
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but  the  name  may  be  applied  provisional!}^  to  the  present  form.  We 
have  numerous  youngf  examples  of  Glypliimdoii  saxatUU  from  Misaki. 
Sjxu'u^  fasclatus  Gronow  and  Lahrun  sexfasciahcs  Lac^pede  are 
probably  referable  to  this  species  or  to  G.  cwlesthuis,  Chwtodon 
tyi^rhitil  seems  to  be  G.  ccelestinm.  Ghjplimxkm  rahtl  Cuvier  and 
Valenciennes,  from  the  Red  Sea  and  elsewhere,  is  said  to  hav^e  the 
fourth  band  under  the  second  half  of  the  spinous  dorsal.  It  is,  how- 
ever, doubtless  identical  with  G.  saxatills.     No.  294,  Formosa,  F.  I. 

139.  GLYPHISODON  SORDIDUS  (ForskSl). 

One  specimen  from  Kotosho  similar  to  others  from  Hawaii  and 
Misaki. 

Family  LABRID^]. 

140.  CHCEROPS  AZURIO  Jordan  and  Snyder. 
(Qharopsjaponicm  (Cuvier  and  Valenciennes);  not  Lahrus  japmiicuA  lAouiiwyn.) 
One  specimen  from  Keerun. 

141.  CHCEROPS  NYCTEMBLEMA^  Jordan  and  Evermann,  new  species. 

A  large  specimen,  18  inches  long.  No.  356,  Formosa,  F.  1.,  returned 
to  the  Imperial  Fisheries  Institute. 


Fig.  21.— CHtERore  nyctemblema. 

In  the  mouth  is  a  card  with  these  notes  in  Japanese:  ''Body  with 
rows  of  purplish  spots.     Iris  and  chin  blue." 

Head  3.5;  depth  2.7;  eye  6.8;  snout  2.2;  interorbital  3.8;  preor- 
bital  2.7;  D.  XIII,  7;  longest  dorsal  spine  3.5,  i-ay  2.1;  A.  JJl,  10; 
longest  anal  spine  4,  ray  2;  ventral  1.5;  pectoral  1.2:  scales  5-30-9. 

*The  name  kt;|,  night,  £>/iA^//a,  banner,  refers  to  the  black  flag,  the  emblem  of 
Formosa. 

Proc.  N.  M.  vol.  XXV— 02 23  ^  . 
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Body  short,  stout  and  compressed;  anterior  profile  very  steep,  in  a 
strong  curve  from  tip  of  snout  to  origin  of  dorsal  fin;  head  large; 
mouth  large,  the  gape  reaching  middle  of  eye;  jaws  armed  each 
with  about  four  large,  strong  canines  in  front,  with  short,  blunt, 
coalesced  teeth  on  sides;  three  somewhat  stronger  close-set  canines  at 
base  of  upper  jaw;  eye  moderate,  high  up;  caudal  peduncle  deep  and 
much  compressed.  Scales  very  large,  thin,  and  adherent,  those  on 
cheek  much  reduced.  Dorsal  fin  long,  moderately  high,  and  beginning 
over  base  of  pectoral;  anal  beginning  under  twelfth  dorsal  spine,  the 
last  mys  somewhat  produced;  caudal  squarely  truncate;  pectoral 
broad,  fan-shaped,  the  upper  mys  the  longer;  ventrals  long  and 
pointed,  reaching  vent,  coterminous  with  the  pectoral. 

Color  in  alcohol,  dirty  olive-brown,  scales  of  side  and  breast 
broadly  edged  with  black  or  dark  brown,  irregular  hair-like  lines  of 
dark  over  rest  of  scale;  lateral  line  dark;  base  of  pectoral  dark,  with 
abroad  blue  line  through  it;  upper  edge  of  pectoral  with  dark  blotches; 
caudal  peduncle  with  about  6  longitudinal  series  of  oblong  bright  blue 
spots;  fins  all  dusky  and  yellowish. 

142.  DUYMARIA  FLAGELLIFERA  (Cuvier  and  Valenciennes). 
(Clenolabru9  aurigaria  and  C.  ruheUio  Richardson). 

One  specimen,  from  Keerun. 

This  species  is  probably  identical  with  the  Japanese  species,  Duy- 
jficerm  ilagelUfera  Cuvier  and  Valenciennes,  of  which  Duymeeriajapon- 
icii  Bleeker  is  a  synonym.  The  equally  common  Japanese  form,  Duy- 
mae^ria  spilogaster  Bleeker,  is  the  female  of  D.  jlageUlfera. 

143.  ANAMPSES  C^RULEOPUNCTATUS  (Riippell). 
One  fine  specimen.  No.  343,  from  Formosa,  F.  I. 

144.  HEMIPTERONOTUS  VERRENS  Jordan  and  Evermann,  new  species. 

One  specimen  from  Keerun,  distinguished  by  the  very  long  ventrals. 

Head  3.5;  depth  2.9;  eye  4.3;  snout  2.4;  interorbital  2  in  snout; 
D.  II-VllI,  12;  A.  Ill,  12;  scales  3-29-7.  Body  short,  deep,  and 
very  greatly  compressed;  head  very  short,  the  anterior  profile  nearly 
vertical;  body  highest  at  base  of  pectoral,  thence  tapering  evenly  on 
dorsal  and  ventral  profiles  to  caudal;  nape  trenchant;  eye  high  up; 
mouth  small  and  low;  teeth  on  jaws  in  a  single  close-set  row,  two  out- 
wardly directed  strong  canmes  in  front  in  each  jaw.  Scales  very  thin; 
cheek  with  smaller  scales;  rest  of  head  naked;  lateral  line  running 
high,  until  near  end  of  soft  dorsal,  where  it  drops  3  scales.  Dorsal 
fin  beginning  on  nape  above  posterior  edge  of  orbit,  the  first  2  spines 
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detached  and  somewhat  longer;  anal  beginning  under  first  soft  dorsal 
ra}';  caudal  somewhat  pointed  or  rounded;  pectoral  long  and  slightly 
falcate;  ventral  with  the  outer  ray  produced,  reaching  past  front  of 
anal. 

Color  in  alcohol,  pale  yellowish,  somewhat  rosy  on  opercle;  poste- 
rior part  of  side  with  indications  of  indistinct  longitudinal  lines;  doubt- 
less red  in  life. 

Tyj>*\ — A  specimen  4.5  inches  long.  No.  7134,  Stanford  University 
Museum. 


FlO.  22.  — HE.MIITEHONOTU8   VERREN8. 

145.  GUNTHERIA  CENTIQUADRA  (Lac€p6de). 
(JulU  horhUcmm  Cuvier  and  Valenciennes.) 

Coloration  as  dcscri))ed  by  Dr.  Gi'inther,  except  that  no  dark  spots 
appear  at  base  of  caudal  above;  caudal  and  anal  nearly  plain.  Canines 
|,  the  pair  of  small  teeth  next  them  somewhat  enlarged;  posterior 
canine  inconspicuous,  much  smaller  than  figured  in  G.  ceiitiquadi'a. 
It  is  probably,  however,  not  a  distinct  species.  One  specimen  from 
Kotosho. 

The  genus  Guntheria  (including  Hemitautogd)  may  be  retained  for 
those  species  of  Hal!cha^e.s  which  have  the  upper  part  of  the  cheek 
covered  with  small  scales,  the  cheek  in  llallchAwe^  being  naked. 

Z46.  CHEILO  INERMIS  (Forskai). 

One  specimen.  No.  11434,  from  Formosa,  F.  I. 


Digitized  by 


Google 


856  PROCEEDINGS  OF  THE  NA  TIONAL  MUSEUM.  vol.  xxv. 

Family  SCARID^E. 

147.  SCARUS  LACBRTA  (Cuvier  and  Valenciennes). 
{Scanis  scrugimmis  Bleeker,  Giinther,  Day;  probably  not  of  Cuvier  and  Valenciennes. ) 

A  fine  specimen,  No.  37  x,  Formosa,  F.  I. 

No  posterior  canine;  upper  lip  covering  more  than  half  of  upper 
jaw;  two  rows  of  scales  on  cheek,  with  one  or  two  below  on  opercular 
limb;  caudal  short,  lunate;  three  pale  streaks  on  side  of  belly;  dorsal 
edged  with  dusky;  caudal  rather  dark,  the  color  otherwise  lost. 

The  species  called  Soariis  mni^ifiosus  from  the  Red  Sea,  uniform 
green,  with  green  jaws,  is  apparently  some  other  fish.  In  any  case 
the  name  Scarus  Idcerta  has  priority. 

Family  ILARCHIDJ5. 

148.  ILARCHES  ORBIS  (Bloch). 
One  specimen,  No.  351,  Formosa,  F.  I. 

Family  EPHIPPID  Ji. 

149.  EPHIPPUS  ARGUS  I  (Gmelin). 

One  specimen.  No.  5073,  from  Suwata. 
One  specimen,  No.  309,  from  Giran. 

Family  PLATACID.E. 

150.  PLAT  AX  TEIRA  (Forskai). 

One  specimen.  No.   298,  from  Hokoto,  agreeing  with  a  Japanese 
specimen  from  the  coast  of  Rikuzen. 
D.  V,  33;  scales  60. 
One  specimen,  No.  341,  Formosa,  F.  I. 

Family  CH.ETODONTID^. 

151.  CH^TODON    PRiETEXTATUS  Cantor. 

(?  Chsciodon  reticutahis  Cuvier  and  Valenciennes. ) 
{Chxtodmi  coUaris  Bleeker;  not  of  Bloch.) 

Two  specimens,  Nos.  12  x  and  296,  Formosa,  F.  I. 

A  specimen.  No.  365,  from  Formosa,  F.  I. 

These  differ  from  a  Japanese  specimen  (from  Satsuma)  of  Chsetodon 
collaris  Bloch  (=  Chsetodon.  aureus  Schlegel  =  Chrriodfm  aurij)esJor({£i\\ 
and  Snyder),  in  not  having  any  of  the  dark  streaks  branched  or  forked 

^This  8pecie8  is  the  original  type  of  Cuvier' s  genus  Ej^hippus.  Ephippus  should 
replace  Scatophagiis  and  Cacodoxus. 
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behind,  as  is  the  ease  in  the  Japanese  specimen  and  as  figured  by 
Sehlegel  {Chsetod/m  aurmis).  In  the  Japanese  species  the  white  band 
before  the  eye  ceases  at  the  level  of  the  eyes,  while  in  the  Formosa 
species  it  extends  above  it.  The  Forraosan  specimens  belong  to  Ch^to- 
don  collar  1^  Bleeker,  not  Bloch,  but  we  are  not  quite  sure  of  their 
identit}"  with  C,  reticidaUis. 

152.  CH^TODON  FASCIATUS  Forskai. 

( Chaiodon  lunula  Lao^p^de. ) 

One  specimen  from  Kotosho  identical  with  others  from  Honolulu. 

153.  CH^TODON  LINEOLATUS  Cuvier  and  Valenciennes. 

Nos.  299  and  301,  from  Hokoto  (Pescadorej^  Islands). 
C/uetod^m  se7/ufaroatm,  described  as  having  12  vertical  cross-streaks 
of  orange,  can  not  be  this  species,  as  this  one  has  about  16  cross-streaks. 

154.  CH^TODON  CITRINBLLUS  Cuvier  and  Valenciennes. 

D.  XIV,  21;  A.  Ill,  16;  scales  36. 

Dark  spots  along  the  rows  of  scales  very  distinct,  as  is  also  the  yel 
lovv  stripe  above  the  broad  black  edge  of  the  anal;  dorsal  with  a  very 
narrow  dark  edge.     This  species  is  wrongly  identified  by  Bleeker  with 
Cheetodoii  miliaria. 

One  specimen  from  Kotosho. 

155.  MICROCANTHUS  STRIGATUS  (Cuvier  and  Valenciennes). 
One  specimen,  No.  311,  of  this  common  Japanese  species. 

Family  ACANTHURID^. 

156.  TEUTHIS  TRIOSTEGUS  (Linnaus). 

One  specimen,  No.  326,  from  Kotosho. 

Belly  abruptly  white,  below  a  wavy  bounding  line;  two  black  spots 
at  base  of  caudal,  one  at  upper,  the  other  at  lower  edge;  a  black  bar 
below  eye;  four  black  bars  below  dorsal  tin;  four  black  spots  about 
base  of  pectoml;  lips  black. 

This  species,  which  is  probably  the  original  trimtegus^  differs  from 
the  species  called  by  that  name  in  Hawaii  and  on  the  off-shore  islands 
of  Mexico.  The  latter  is  Teidhis  sandmlclierms  (Streets),  its  earlier 
synomymy,  if  any  exists,  being  confused  with  that  of  T,  trloHtegus, 

157.  TEUTHIS  DUSSUMIERI  (Cuvier  and  Valenciennes). 

A  large  specimen,  No.  335,  Formosa,  F.  I. 

D.  IX,  26.  Dark  spots  on  caudal  very  distinct;  traces  of  narrow 
wavy  blue  stripes  on  head,  and  faint  traces  of  the  same  on  body;  a 
pale  area  about  eyes;  fins  obscurely  marked. 
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One  specimen,  No.  300,  from  Hokoto. 

Allied  to  Teuthw  argenteiu<{—7mit(n(h'i<)  and  related  species,  but  dis- 
tinguished by  the  spotted  caudal  fin. 

158.  TEUTHIS  BIPUNCTATUS  (GUnther). 
{AcarUhnnis  nigros  Gunther;  not  A.  nlgntrix  Ciivier  and  Valenciennes.) 

Two  specimens,  No.  322,  from  Koto^iiho. 

The  synon3Mny  of  this  species  is  mther  uncertain.  Our  specimens 
are  characterized  b}'  the  plain  dark-brown  (coloration,  with  ink-like 
spots  in  axil  of  dorsal  and  anal;  lips  black.  Caudal  deeph'  lunate, 
the  upper  lobe  the  longer.     D.  JX,  25;  depth  2.17  in  length. 

159.  TEUTHIS  OLIVACEUS  Solander. 

A  fine  specimen,  13  inches  long.  No.  802,  from  Formosa,  F.  I. 

This  species  is  apparently  the  original  Teuthii<  olivacem^  although 
different  from  the  Polynesian  species  called  by  that  name.  1).  IX,  24. 
Caudal  lobes  greatly  produced.  Orange  band  on  shoulder  extending 
to  end  of  pectoral. 

Head  4;  depth  2.2;  eye  4.75;  snout  1.3;  interorbiUil  2.75;  D.  IX, 
24;  longest  dorsal  spine  2.5,  ray  1.6;  A.  probably  about  III,  27,  the 
fin  broken  and  hard  to  count  accurately;  ventrals  1.3;  pectoral  1.2; 


Fro,  2:?,'— TEUTHIS  OLIVACEUS. 


scales  about  140.  Body  oblong,  compressed;  dorsal  and  ventral  out- 
lines similarly  arched;  profile  of  head  strongly  arched,  the  outline 
almost  vertical  anteriorly;  head  rather  short,  the  snout  blunt;  mouth 
very  small,  jaws  equal;  teeth  broad,  flat  incisors,  the  tips  and  sides 
strongly  denticulate;  preopercular  margin  very  oblique;  branchioste- 
gal  membranes  forming  a  fold  across  chin;  eye  small;  nostrils  close 
together  in  front  of  eye,  the  anterior  somewhat  the  larger;  caudal 
spine  strong,  somewhat  keeled.     Scales  verj^  small,  strongly  ctenoid, 
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densely  covering  entire  body  and  head;  a  few  scales  on  soft  dorsal  and 
anal;  caudal  fin  densely  scaled;  dorsal  fin  beginning  on  nape  just  back 
of  eye,  the  spines  somewhat  depressible  in  a  groove,  the  last  soft  rays 
produced;  anal  similar  to  soft  dorsal  but  the  base  longer;  caudal 
lunate,  the  upper  and  lower  lobes  greatly  produced;  ventrals  rather 
short,  reaching  origin  of  anal;  pectoral  short  and  broad,  somewhat 
falcate. 

Color  in  alcohol,  dark  brown,  almost  black;  a  long  creamy  white 
blotch  on  side  from  upper  end  of  opercle  to  vertical  at  tip  of  pectonil, 
this  bounded  by  jet  black;  fins  all  blue-black,  except  caudal  which  has 
a  broad,  subterminal,  white  bar  on  the  middle  rays,  a  narrow  black 
border  on  tips  of  rays;  pectoral  black,  the  outer  fifth  yellowish  white. 

Family  SIGANIDi!^:. 

i6o.  SIGANUS  VERMICULATUS  (Kuhl  and  Van  Hasselt). 

One  specimen,  No.  5074,  from  Suwata. 

Similar  to  Siganm  vertniculatus^  but  with  the  body  much  more 
elongate;  depth  2.5  in  length,  without  caudal.  This  difference  is  per- 
haps due  to  the  inmiaturity  of  the  specimen. 

i6i.  SIGANUS  PUSCBSCBNS  (Houttuyn). 

.  {Sigamus  albopundutus  (Schlegel).) 

One  specimen,  No.  200,  from  Formosa,  F.  1.  It  is  covered  with 
small  rounded  bluish  white  spots,  as  usual  in  Japanese  examples. 

Two  large  specimens  from  Keerun;*  one  specimen,  No.  14x,  from 
Formosa,  F.  I. 

Family  MONACANTHID.E. 

162.  STEPHANOLEPIS  SULCATUS  (HoUard). 

One  small  specimen,  No,  276,  from  Keerun. 

Depth  about  half  length;  dorsal  spine  1.7  in  head;  anal  rays  32. 
Body  covered  with  fine  longitudinal  striae,  the  raised  keels  of  the 
rows  of  scales. 

Family  TETRAODONTID^.. 

163.  SPHEROIDES  OCBLi.ATUS  (Osbeck). 

One  specimen.  No.  330,  from  Hokoto. 

Dark  blotches  behind  pectorals  forming  a  bar  across  the  back. 

164.  SPHEROIDES  SCELERATUS  (Forstcr). 

One  specimen.  No.  283,  from  Hokoto,  agreeing  with  the  description 
given  by  Gunther  (VIII,  276).  The  back  is  dark  brown,  covered 
with  darker  spots  of  various  sizes;  the  sides  very  abruptl}^  silvery. 
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Family  DIODONTIDJ^]. 

X65.  DIODON  HOLACANTHUS  Linnseus. 

One  specimen  from  Hokoto,  No,  277,  similar  to  Japanese  examples. 
Family  SILLAGINlDiE. 

166.  SILLAGO  SIHAMA  (Forskil). 

One  specimen,  No.  292,  from  Formosa,  F.  I. 

167.  SILLAGO  ^OLUS  Jordan  and  Evermann,  new  species. 

Head  3.4;  depth  5.G;  eye  3.6;  snout  2.5;  interorbital  5.5;  D.  XI-I, 
19;  A.  II,  17;  scales  5-76-8.  Body  long,  slender,  and  compressed; 
anterior  profile  gently  arched  from  tip  of  snout  to  origin  of  spinous 
dorsal;  ventral  outline  nearly  straight;  head  long,  the  snout  pointed; 
mouth  small,  low,  somewhat  oblique,  the  lower  jaw  included;  teeth  in 


FlO.  21. — SiLI.AOO   JF.OJ.VH. 


broad  villif orm  bands  on  each  jaw  and  on  vomer;  hciid  very  rugose,  the 
muciferous  structure  strongl}^  nmrked;  eye  large,  lateral;  snout  long 
and  pointed;  caudal  peduncle  moderate,  compressed,  its  least  depth  a 
little  more  than  one-half  snout.  Scales  rather  thin,  somewhat  irregular, 
w^eakh'  ctenoid;  lateral  line  complete,  slightly  arched  above  the  pectoral; 
nape  scaled,  head  naked,  except  on  cheek,  where  there  are  about  two 
rows  of  large  scales.  Dorsal  fins  two,  the  first  of  long,  slender  spines, 
its  origin  above  middle  of  pectoral;  interspace  between  fins  short; 
anal  similar  to  soft  dorsal,  its  origin  somewhat  more  posterior;  pee- 
to  ml  and  ventrals  moderate;  caudal  slightly  forked. 

Color  in  alcohol,  pale  straw-color;  middle  of  side  with  two  series  of 
large,  oblong,  blackish  blotches,  about  six  or  seven  in  each  series;  a 
plumbeous  silvery  band  along  middle  of  side  below  lateral  line,  most 
distinct  posteriorly;  fins  all  somewhat  punctulate. 

Ti/pe, — A  specimen  5.25  inches  long  from  Keerun,  Formosa,  No. 
7135,  Stanford  University  Museum. 
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Family  LATILTD/E. 

i68.  LATILUS  JAPONICUS   (Houttuyn). 

(Ditilus  ainensw  (Lac^iKMle);  lAitilujt  ( trgentatuA  C\i\\er  and  Valenciennes.) 

One  specimen,  No.  30x,  from  Formosa,  F.  1.;  one  specimen,  No. 
30S,  from  Formosa,  F.  I.;  one  specimen.  No.  5070,  from  Giran. 

Family  PLATYCEPHALID.*]. 

169.  PLATYCEPHALUS  INERMIS  (Houttuyn). 

{Platj/rephfilua  mmHlilun  Tilosius;  PUdycephahiH  ffuttatux  Sc^hlegel.) 

One  specimen  from  Keeriin,  apparenth^  identical  with  others  from 
Hiroshima. 

170.  PLATYCEPHALUS  INDICUS  (Linnaus). 

(PUUj/cephaluit  insidUiior  Forskal. ) 

One  large  specimen,  No.  342,  from  P^ormosa,  F.  I.  One  large  speci- 
men, No.  31  x=301,  from  Formosa,  F.  I. 

Family  TKIGLID.E. 

171.  LEPIDOTRIGLA  ALATA  (Houttuyn). 
( h'pidofri{fla  bimjerl  Schickel.) 
One  fine  specimen.  No.  288,  from  Hokoto  (Pescadore  Islands). 

Family  CEPHALACANTHID.E. 

172.  CEPHALACANTHUS  JAPONICUS  (Sleeker). 

One  small  example.  No.  289,  from  Giran,  apparently  similar  to  the 
Japanese  species,  the  proper  name  of  which  is  still  uncertain. 

Family  GOBIID.^:. 

173.  ELEOTRIS  FUSCA   (Schneider). 

One  specimen.  No.  5076,  from  Suwata.  Scales  about  55.  Other- 
wise essentially  like  Hawaiian  specimens.  A  comparison  of  many 
specimens  will  he  necessary  to  show  the  value  of  this  ('haract^r. 

174.  GLOSSOGOBIUS  BRUNNEUS  (Schlegel). 

One  specimen  from  Kotosho,  apparently  exactly  like  others  from 
Nagasaki;  the  characteristic  cross-lines  of  dark  spots  at  the  nape 
present. 

One  very  large  specimen  from  Keerun. 

The  types  of  G/ossogoh/m  (tHI,  from  Hongkong,  referred  to  Gohius 
platycephalus,  must  have  belonged  to  this  species,  having  the  peculiar 
notched  tongue. 
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175.  CTENOGOBIUS  PLATYCEPHALUS  (Richardson). 

Five  specimens  from  Kotosho;  one  f rom  Taihoku ;  one  larger  one, 
No.  348,  from  Formosa,  F.  I. 

This  species  much  resembles  CtemHjoVius  gluri^^  but  the  scales 
l^efore  the  dorsal  are  much  larger.  It  is  allied  to  GlosHogohiv^  hrun- 
7ietf.9^  })ut  differs  in.  the  characters  called  generic  in  GhssogobiuH^  hav- 
ing the  tongue  not  emarginate,  and  the  isthmus  broad.  The  name 
GloHHiKjiH/niii  refers  to  the  emarginate  tongue. 

We  identif}"  our  specimens  with  Richardson's  description  of  GMiis 
platycephahia  with  some  doubt,  as  the  original  account  is  ver}'  incom- 
plete. So  far  as  it  goes,  however,  it  agrees  with  our  specimens. 
Richardson's  type  came  from  Macao 

Family  BLENNIID^. 

176.  SALARIAS  NAMIYEI*  Jordan  and  Evermann,  new  species. 

Head  4.5;  depth  4.5;  eye  2.75;  1).  XXXII;  A.  XXIII;  P.  13; 
V.  2.  Body  short  and  compressed;  head  short  and  very  l)lunt,  the 
profile  from  upper  lip  to  top  of  eye  vertical;  mouth  rather  large,  low, 


Fio.  25.— Salabias  namiyki. 

nearly  horizontjil,  the  lower  jaw  somewhat  the  shorter;  teeth  in  a  very 
fine  comb-like  band  on  each  jaw;  e3^e  large,  high  up,  entering  the  pro- 
file; caudal  peduncle  deep  and  very  thin.  Body  entirely  naked.  Dor- 
sal fin  very  long,  beginning  on  nape,  composed  entirely  of  soft  flexible 
spines;  anal  similar,  l>ut  beginning  under  about  the  thirteenth  dorsal 
spine,  the  two  fins  coti^rminous;  caudal  truncate;  pectoral  broad  and 
rounded;  ventral  of  two  slender  rays  and  a  concealed  spine;  a  pair  of 
shoit  tentacles  in  front  of  eye. 

*  Named  for  Motokiche  Naniiye,  curator  in  the  Mnseimi  of  the  University  of  Tokyo, 
author  of  the  earliest  systematic  account  by  a  native  author  of  the  vertebrate  ani- 
mals of  Japan.  It  is  entitled  Classified  Catalogue  of  the  8i>ecimens  of  Vertebrates 
in  the  Collections  of  the  Kiyoiku  Hakubutsu  Kwan  (I^xluciitional  Museum),  Tokyo, 
1881. 
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Color  in  alcohol,  purplish  red,  paler  posteriorly ;  dorsal  fin  with 
narrow  oblique  darker  markings;  anal  darker  along  the  margin,  and 
with  a  similar  median  band. 

No  canines;  no  tentacles;  dorsal  not  notched,  not  connected  with  the 
caudal;  no  sharp  color  markings. 

Type. — No.  278,  specimen  2.5  inches  long  from  Hokoto,  or  Pescadores 
Islands;  returned  to  the  Imperial  University  of  Tokyo. 

Family  CEPOLID.E. 

177.  ACANTHOCEPOLA  MESOPRION  Sleeker. 

No.  5063,  a  specimen  13  inches  long  from  Gimn. 

Head  12;  depth  13;  eye  2.75;  snout  5.5;  interorbital  4.5;  maxillary  2; 
mandible  1.8:  D.  104;  A.  105;  pectoral  1.75;  ventml2;  scales  about  300. 

Body  very  long,  slender,  very  greatly  compressed,  tapering  gradu- 
ally from  the  head,  where  it  is  deepest,  to  the  very  slender  tail,  the 


Fig.  2r>.- ACANTHOCEPOLA   MESOPRION. 


shape  resembling  that  of  the  scabbard-fish  {Trlchiarmlej}turns)\  eye 
very  large,  high  up,  entering  the  dorsal  profile;  snout  very  short; 
mouth  very  large,  nearly  vertical;  maxillar}'  broad  at  tip,  reaching 
past  pupil;  teeth  in  a  single  wide-set  row  in  each  jaw,  long,  recurved, 
and  canine-like;  opercle  and  preopercle  very  deep,  the  latter  with  about 
6  short  shai-p  teeth  at  the  angle;  scales  very  small  and  smooth,  cov- 
ering sides  of  head  and  entire  body;  top  of  head,  maxillary,  and  lower 
jaw  naked;  no  lateral  line.  Dorsal  and  anal  fins  very  long,  each  of 
alx)ut  105  soft  rays;  the  dorsal  beginning  at  nape,  the  third  my  over 
opercular  opening,  the  rays  all  of  about  equal  length,  about  1.75  in 
head;  anal  beginning  under  last  third  of  pectonil,  continuous  with  the 
caudal,  as  is  the  dorsal,  the  rays  quite  uniform  in  length,  the  longest 
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about  1.75  in  head;  caudal  with  about  9  rays,  the  middle  ones  ver}' 
long,  nearly  twice  length  of  head;  pectoral  short  and  broad,  ventral  I, 
4,  short,  the  spine  long  and  slender,  3  in  head;  vent  under  nearl}^ 
middle  of  pectoral. 

Color  in  alcohol,  dirty  silvery,  the  head  and  body  without  markings; 
fins  all  plain  except  a  large  black  blotch  on  membrane  between  the 
eighth  and  eleventh  dorsal  rays;  other  fins  unmarked. 

Dorsal  with  a  large  })lack  spot  in  front;  anal  with  a  brown  margin; 
seniles  extremeh'  small;  preopercle  with  7  or  8  spinous  teeth. 

This  sjiecies  is  certainly  different  from  the  Japanese  Acanthocepola 
krw^rnst(>nn,  having  minute  scales,  doubtless  over  300  in  the  lat- 
eral line,  and  a  more  elongate  body.  It  ma}^  be  identical  with  the 
scantily  described  Ccpohi  Umhata  or  Vepola  marginata  of  Cuvier  and 
Valenciennes. 

Family  BROTULID^?^:. 

178.  BROTULA  FORMOS-ffi  Jordan  and  Evermann,  new  species. 

Head  5;  depth  4.5;  D.  115;  caudal  8;  A.  83;  P.  24;  V.  2;  al)out  158 
scales  in  a  lateral  series  between  gill-opening  and  base  of  caudal;  width 
of  head  2  in  its  length;  snout  4.5  in  head;  eye  4.7;  interorbital  .space  6; 
maxillary  2  in  head;  pectoral  a  little  over  2  in  head;  ventrals  about 
equal  to  pectoral. 


Fig.  27.— Brotula  formop*. 

Body  elongate,  compressed,  and  the  tail  tapering  to  a  point;  head 
oblong,  compressed;  snout  blunt,  rounded,  and  rather  short;  eye  rather 
small,  anterior  and  superior;  mouth  large,  the  maxillaiy  reaching  far 
behind  the  eye,  and  the  distal  expanded  extrerfiity  of  maxillary  about 
equal  to  the  diameter  of  the  eye;  6  superior  barbels,  as  2  nasjils  and 
4  labials,  and  6  inferior  barbels,  3  on  each  ramus;  lips  thick  and  tough; 
teeth  in  jaws,  on  vomer  and  palatines,  in  broad,  villose  bands;  nostrils 
in  2  small  tubes,  separated  by  a  little  space,  and  upon  the  sides  of  the 
snout;  2  very  short  rudimentary  barbels  between  each  pair  of  upper 
labial  barl)els;  interorbital  space  about  J  the  eye,  and  convex;  maxil- 
lary fitting  under  suborbital  flap  for  nearly  its  whole  distance;  oper- 
cles  with  a  spine  above;  tongue  pointed,  smooth,  and  free  in  front; 


Digitized  by 


Google 


NO.  1289.       FISHES  FROM  FORMOSA— JORDAN  AND  EVERMANN,  365 


gill-opening  large,  the  branehiostegal  membrane  narrowly  free  over 
the  isthmus;  gillrakers  4  +  18,  3  of  which  are  developed  on  the 
upper  part  of  the  ceratobranchial,  all  the  others  very  short,  rounded, 
and  finely  villous;  pseudobranehiw  well  developed;  bi-anehiostegals 
rather  large,  8  in  number;  intestine  short,  of  several  turns;  pyloric 
caeca  3,  short;  peritoneum  pale  or  silvery.  Scales  small,  thin,  elongate 
and  cycloid,  very  small  upon  the  vertical  fins,  and  upon  the  pectoml, 
the  latter  completely  covered.  Origin  of  the  dorsal  before  that  of  the 
pectoral,  the  fin  of  uniform  height  and  confluent  with  the  caudal,  which 
is  pointed;  origin  of  the  anal  much  nearer  the  tip  of  the  snout  than 
base  of  caudal  and  similar  to  dorsal;  pectomls  broad,  rounded,  and  a 
little  less  than  halfway  to  origin  of  anal;  ventrals  of  two  filaments, 
one  much  longer  than  the  other  and  ensheathed  in  a  membmne  for 
half  the  length  of  the  longer;  ventrals  inserted  slightly  nearer  posterior 
margin  of  eye  than  edge  of  opercle;  lateral  line  superior  and  not 
particularly  distinct. 

Color  in  alcohol,  more  or  less  uniform  brown,  the  edges  of  the 
vertical  fins  and  pectomls  blackish.     Length  19  inches. 

This  description  from  a  female  from  Formosa,  No.  359,  F.  I., 
returned  to  the  Imperial  Fisheries  Institute. 

Family  PLEURONECTID^. 

179.  PSEUDORHOMBUS  OLIGODON  (Sleeker). 

This  species  diffei's  from  l^aralichthys  arsius  {=J\  russelll)  in  hav- 
ing the  scales  on  the  blind  side  ctenoid,  like  those  on  the  left  side. 

The  genus  Pseudorhomhus  {jnalayanus;  ruaselli)  may  be  recognized 
as  distinct  from  Parallchthys^  being  characterized  by  the  presence  of  an 
accessory  branch  to  the  lateml  line  running  from  the  upper  edge  of 
the  gill-opening  to  the  nape.  The  American  species  and  the  Japa- 
nese species  oli/vdceus  belong  to  Paralichthys.  The  East  Indian  species 
all  seem  to  belong  to  Pseudorhomlms. 

The  species  of  this  type,  described  by  Richardson  ^  from  drawings 
made  at  Canton,  are  probably  unrecognizable  from  the  descriptions. 

One  specimen.  No.  350,  Formosa,  F.  I. 

One  specimen.  No.  42  x,  Formosa,  F.  I.  Gillrakers  short,  x-f-11, 
about  one-third  diameter  of  eye.  A,  57;  scales  78.  A  dark  blotch  at 
angle  of  lateral  line,  and  another  behind;  body  and  fins  with  dark 
blotches. 

i8o.  PLATOPHRYS  MYRIASTER  (Schlcgel). 

One  specimen  from  Keerun.     A.  69;  scales  about  115.     Surface 
covered  with  small  blue  spots;  two  dark  spots  on  lateral  line. 
Two  specimens,  Nos.  41  x  and  47  x,  from  Formosa,  F.  I. 

*Ichth.  China,  p.  278. 
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Family  SOLEID.E. 

i8i.  LIACHIRUS  NITIDUS  Giinther. 

A  fine  specimen,  4  inches  lon^  (No.  287),  from  Giran,  agreeing 
with  Gunther's  description. 

Head  4.5;  depth  2.t5;  snout  3.2;  D.  63;  A.  48;  V.  5;  scales  about 
25-92-35,  small  and  hard  to  count.  Body  dextral,  the  color  and  eyes 
being  on  the  right  side;  body  oblong  elliptical;  snout  bluntly  rounded; 
mouth  leather  large,  the  gape  reaching  eyes;  eyes  close  together, 
small;  scales  very  small,  smooth,  and  i-ather  loosely  attached;  lateral 
line  extending  from  near  upper  eye  nearly  straight  to  middle  of 
caudal;  dorsal  and  anal  fins  mther  high,  about  1.8  in  head. 


Fig.  as.— Liachiiu  8  mtii»i's. 

Color  in  alcohol,  yellowish-gray,  the  body  and  head  sparsely  cov 
ered  with  small,  roundish,  black  spots,  a  few  of  these  upon  dorsal 
and  anal  fins;  dorsal  and  anal  niys  dark  edged;  caudal  with  a  few 
dark  specks. 

182.  SYNAPTURA  ORIENTALIS  (Schneider). 
{Si/7iap(ura  foliacea  Richardson. ) 

One  specimen.  No.  369,  from  Formosa,  F.  I. 

The  nostrils  in  this  species  are  similar  to  those  of  Synaptura  pan. 
The  genus  Euryglosm,  based  on  their  supposed  peculiarities,  is  without 
foundation. 

183.  USINOSITA  JAPONICA  (Schlcgel). 

One  small  example  from  Keerun,  similar  to  examples  from  Kobe. 

184.  PARAPLAGUSIA  BILINEATA   (Bloch). 

One  specimen.  No.  45x,  from  Formosa,  F.  1.;  one  specimen  from 
Keerun. 
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X85.  CYNOGLOSSUS  DIPLi\SIOS  Jordan  and  Evermann,  new  species. 

One  large  specimen  (No.  43)  10.5  inches  long,  from  Formosa,  F.  I., 
returned  to  the  Imperial  Fisheries  Institute.  This  species  is  well  dis- 
tinguished by  the  presence  of  two  complete  and  well  developed  lateiml 
lines  on  either  side. 

Head  5  in  total  length;  depth  4;  eye  10;  snout  2.t);  D.  112;  A.  95; 
scales  about  100,-40;  scales  on  upper  part  of  head  and  along  base  of 
dorsal  lin  very  strongl}^  ctenoid,  elsewhere  scarcely  or  not  at  all  cte- 
noid; scales  on  head  very  nuich  reduced  in  size;  mouth  large,  fully 
protected  by  the  upper  lip.     Body  sinistral,  that  is,  the  eyes  and  color 


Fig.  29.— CYNOGLOSSUS  diplasios. 

on  the  left  side;  scales  of  blind  side  more  smooth  than  elsewhere;  nos- 
tril small,  tubular,  close  to  eyes;  upper  eye  slightly  in  advance  of 
lower,  equal  in  size;  dorsal  beginning  on  snout  in  front  of  eyes;  pec- 
toi-als  obsolete. 

Color  in  alcohol,  pale  dirty -yellowish,  the  head  somewhat  darker; 
no  distinct  markings  anywhere. 

186.  ZEBRIAS  ZEBRA  (Bloch). 

One  specimen,  No.  44x,  from  Formosa,  F.  I.,  corresponding  to 
Gunther's  description.  1).  80.  The  figure  given  by  Day  ^  seems  to 
represent  some  other  fish,  with  the  cross-bands  not  in  pairs,  and  with 
fewer  fin  rays. 

GENERALIZATIONS. 

It  is  evident  that  these  collections  comprise  but  a  small  part  of  the 
fish  fauna  of  Formosa,  being  in  fact  chiefly  made  up  of  the  common 
market  fishes.  The  gobies  and  blennies,  especially  abundant  in  this 
region,  are  almost  unrepresented,  while  the  equall}^  abundant  Callumy' 
liiidee  are  wanting  altogether.  The  scant  representation  of  Lahrldse^ 
Ilolocentridse  and  Scorpa^iiula'  shows  that  no  effort  was  made  to  secure 
the  fishes  of  the  coral  reefs,  and  doubtless  many  of  the  commonest 
species  were  overlooked  or  rejected  by  the  collectors.     Yet  with  all 

^Fishes  of  India,  pi.  xciv,  fig.  3. 
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this,  the  collections  give  a  fair  understanding  of  the  fishes  of  Formosa. 
It  is  evident  in  the  first  place  that  the  marine  species  are  essentially 
those  of  that  part  of  the  coast  of  China  having  similar  physical  con- 
ditions. The  freshwater  fishes  are  derived  from  China,  but  are  largely 
distinct  as  to  species. 

Compared  with  Japan  and  India,  the  following  statistics  may  be 
interesting: 

Species. 

Common  to  Formosa  and  Kiusiu 30 

Common  to  Formosa  and  Hindostan 77 

Common  to  Formosa,  Kiusiu,  and  Hindostan 37 

It  is  evident  that  the  faunal  relations  of  Formosa  are  closer  with 
those  of  Hindostan  than  with  even  the  southernmost  of  the  Japanese 
islands,  Kiusiu.  As  for  the  main  island  of  Japan  (Hondo),  few  of  its 
characteristic  species  extend  their  range  south  of  the  Tropic  of  Cancer; 
and  few  of  them  reach  even  to  the  Kiukiu  Archipelago, 
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DESCRIPTIONS  OF  THE  LARVAE  OF  SOME  MOTHS  FROM 

COLORADO. 


By  Harrison  G.  Dyar, 

Custodian  of  Ijepidoptera. 


With  the  sanction  of  the  Secretary  of  the  Smithsonian  Institution, 
I  spent  three  months  in  Colomdo  in  the  summer  of  1901,  to  investigate 
the  life  histories  of  some  of  the  moths  of  that  region.  As  Colorado 
embraces  several  different  faunal  regions,  and  as  the  arid  condition  of 
the  country  renders  the  fauna  very  sparse  and  sporadic,  different  con- 
ditions are  found  to  obtain  there  than  in  the  Atlantic  region  in  the 
matter  of  collecting.  It  was  found  impossible  to  move  about  so  as  to 
cover  various  faunal  regions  without  losing  the  larvae  already  collected 
in  one  place,  owing  to  the  impracticability  of  keeping  a  fresh  supply  of 
food  plants.  I  located  in  Denver  and  collected  mainly  on  the  pi*airies 
and  foothills  within  20  miles  of  that  place.  Mr.  A.  N.  Caudell,  of  the 
Department  of  Agriculture,  accompanied  me,  and  was  allowed  to  assist 
me  by  the  permission  of  the  entomologist  of  that  Department. 

The  species  of  Lepidoptem  occurring  in  Colorado  indicate  four 
faunal  regions  in  the  State.  (1)  The  prairie  fauna  occupies  all  the  flat 
land  from  the  bases  of  the  foothills  eastward,  probably  including  the 
eastern  third  of  the  State  and  reaching  to  Texas.  It  is  composed 
largely  of  species  peculiar  to  the  region.  The  very  dry  condition  of 
this  land  and  the  sparse  vegetation,  mostly  disappearing  early  in  the 
season,  with  the  absence  of  trees,  renders  this  condition  necessary. 
(2)  The  fauna  of  the  foothills  occupies  the  hilly  and  uneven  land  from 
the  bases  of  the  mountains  up  to  timber  line.  The  line  of  division 
between  this  fauna  and  that  of  the  prairie  is  very  marked.  The  foot- 
hills rise  quite  shaiply  from  the  plains,  and  within  a  few  paces,  almost, 
the  change  in  the  fauna  is  observable.  The  foothills  have  a  few  trees, 
pine,  and  other  evergreens,  with  a  dwarf  oak,  all  sparsely  distributed; 
a  hardy  bush,  Cerocarpiis  pannfoliuH^  seems  to  prefer  the  most  unfa- 
vorable hill  tops.  In  the  bottoms  of  the  canyons,  where  water  persists, 
Cottonwood,  willow,  and  other  trees  occur,  often  densely,  which  per- 
mits the  occurrence  of  many  species  belonging  to  the  Atlantic  region 
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that  are  absent  from  the  other  faunal  regions  of  Colorado.  I  did 
not  notice  any  essential  change  in  the  fauna  with  altitude,  from  the 
base  of  the  foothills  (5,000  feet)  to  timber  line  (12,000  feet).  Natu- 
ralh'  the  individuals  were  later  to  emerge  in  the  higher  altitudes^  but 
on  the  whole  they  were  the  same  species.  (3)  The  Alpine  fauna 
occurs  on  the  high  peaks  above  timber  line.  It  is  a  small  fauna,  but 
entirely  distinct  from  the  others.  It  is  essentially  that  of  all  moun- 
tain peaks,  being  comparable  with  the  mountain  summits  of  New 
Hampshire  and  with  Labrador.  (4)  The  fauna  of  western  Colorado 
occupies  the  valleys  west  of  the  continental  divide  and  doubtless  extends 
to  the  Sierra  Nevada  of  California  and  to  Mexico.  It  was  impossible 
to  obtain  any  larvae  from  this  region,  much  to  my  regret.  Efforts 
were  made  to  do  so,  but  proved  ineffectual  without  sacrificing  the  larvae 
that  had  been  collected  in  the  eastern  foothills.  It  is  of  these  latter, 
with  a  few  from  the  prairie  region,  that  I  have  made  note. 

The  following  is  only  a  partial  list  of  species  observed.  Those  of 
which  the  larvte  did  not  come  under  observation,  even  though  the 
moths  were  collected,  are  not  mentioned.  Besides  the  69  species  here 
noted,  I  have  given  full  life  histories  of  10  species  of  Geometridje  in 
"Psyche,"  descriptions  of  the  larva?  of  3  species  of  Depremarla 
in  Mr.  Aug.  Busck's  paper  on  that  genus,  5  species  of  Gelechia  in  Mr. 
Busck's  article  on  the  Gelechiidae,  and  of  Triprocris  mnithsoniamts 
in  the  Proceedings  of  the  Entomological  Society  of  Washington.  A 
number  of  species  were  noted  but  not  bred,  and  there  remain  several 
not  yet  satisfactorily  determined,  to  which  I  shall  revert  when  the 
opportunity  offers. 

LIST  OF  SPECIES. 


Ilemileuca  main  Drury. 
Ifemileuca  vetxidensis  Stretch. 
Pseixdohazis  shastaensis  Behrens. 
Apantem  miperha  Stretxih. 
AjmnteMs  figurata  Drury. 
Leptarctia  caUfomix  Walker. 
Leucnrdm  acriva  Drury. 
Euhaphe  anrantinca  Huebner. 
Ilalisidota  nuicidata  Harris. 

var.  alni  Henry  Edwards. 
ITelioth  isphlogophagij-s  (r  rote  and  Robi  neon . 
Caradrina  ejiimin  Walker. 
Leucania  fa rcia  G rote. 
Stretchia  phmiformiif  Henry  Edwards. 
Xpliim  torrida  Smith. 
Xylomiges  simplex  Walker. 
TJiyreion  rosea  Smith. 
Cucullia  Lrtifica  Lintner. 
Tpimorpha  pleonectusa  (irote. 
Hsstira  vnlens  Henry  E<lwaKl8. 
Syneda  howlandii  Grote. 


Sijneda  hast'mgsii  Henry  Edwards. 
Alijpia  maccullochii  Kirby. 
Malarosoma  tigriif  Dyar. 
Eudule  unicoloT  Robinson. 
Hydriomene  trifasciata  Borkhaueen. 
Sciagraphia  pervolata  Hulst. 
DiaMiciis  occidiiaria  Pac^kard. 
Aids  haydenaia  Packard. 
Enemera  jiUumaria  Guenee. 
Epiplatymetra  coloradarin  CJrote  and  Rob- 
inson. 
OdxmUma  eJegans  Strecker. 
Pheosia  dimidiata  Herrich-Schaeffer. 
Tortricidia  testacea  Packard, 
var.  crypta  Dyar. 
Meliiara  ju7\ciolineeUa  Hulst. 
Acrohasis  bettdella  Hulst. 
Pionea  helialis  Dnice. 
O.ryptihts  delairaricus  Zeller. 
Pterophorm  mlphureodartylws  Packard. 
Plaiyptilia  cosmodactyla  Huebner. 
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Alucita  cinerascens  Walsingham. 
Terasfoliana  Walsingham. 
Ckwcecia  argyrottpUa  Walker, 
var.  vindaria  Dyar. 
Caccecki  semiferana  Walker. 
Caccecia  negundaiia  Dyar. 
Caccecia  ceramvorana  Fitch. 
Cdccecia  romceami  Harris. 
Lophoderus  coloradana  Femald. 
Oenopis  directana  Walker. 
Hatynota  labiosana  2feller. 
Orchetnia  diana  Huebner. 

var.  betnliperda  Dyar. 
Cerostoma  rubrella  Dyar. 
Gnorimosclienia  coqtdlleUella  Busck. 
Anacampais  innocueUa  Zeller. 


Nealyda  bifidelUi  Dietz. 
Gelechia  ribesella  Chambere. 
Gelechia  nnctella  Zeller. 
Gelechia  pravinomiiiella  Chambers. 
Gelechia  anarsiella  C'hambers. 
Gelechia  rersuleUa  Zeller. 
Gelechia  ocelleUa  Chambers. 
Grcvcilaria  pnosmodklla  Bnsck. 
Gracilaria  thennopsella  Chambers. 
Leucoptera  albella  Chambers. 
Lithariapteryx  abroniarUa  Chambers. 
LHhocoUetis  cincinaiieUa  Chambers. 
LUhocolletis  basistrigella  Clemens. 
Lithocolletis  fiicheUa  Clemens. 
LUhocolletis  salicifoUella  Clemens. 
Tislieria  cinctipemieUa  Clemens. 


Family  SATURNIID^. 

HEMILEUCA  MAIA  Drury. 

Larva. — Head  and  feet  dark  raahosfany  red  in  the  last  stage,  black 
before  that;  width  4.5  mm.  I^dy  black,  thickly  covered  with  second- 
ary yellow  dots  centered  by  black  hair  tubercles;  subdorsal,  lateral,  and 
waved  substigmatal  lines  yellow,  broken;  incisures  reddish.  Spines 
all  long,  some  seta?  white;  spiracles  black,  the  elevated  spots  behind 
them  on  joints  5  and  11  reddish. 

This  larva  is  well  known  in  the  Atlantic  coast  region  from  Massa- 
chusetts to  Florida  and  has  been  often  described.  The  young  larvae 
were  found  gregariously  on  the  oak  on  May  20,  in  a  gulch  leading  up 
from  the  Platte  Canyon.  They  were  matured  about  the  1st  of  July. 
No  moths  were  bred,  but  I  can  not  doubt  the  identification,  as  the  larva 
is  very  familiar  to  me. 

HEMILEUCA  NEVADENSIS  Stretch. 

Lama, — Head,  plates,  and  feet  very  bright  mahogany  red;  width 
4.5  mm.  Body  with  the  yellow  spots  confluent  all  over  the  dorsal 
and  lateral  spaces,  making  the  ground  color  yellow  except  narrowly 
sulxlorsally  and  ventmlly.  Spines  of  the  upper  row  all  bright  brown, 
the  long  ones  with  black  shafts. 

This  larva  is  well  known  in  the  Pacific  coast  region  and  through  the 
arid  West,  and  has  been  described  in  all  its  stages.  Several  were 
found  on  willow  near  Denver  by  a  water  course  in  the  pmirie,  and 
were  matured  al>out  the  1st  of  July.     A  moth  emerged  in  September. 

The  occurrence  of  these  two  species  within  a  few  miles  of  each  other, 
but  in  different  faunal  regions,  is  interesting,  both  as  illustrating  that 
they  are  different  species  though  so  similar,  and  how  the  Atlantic 
coast  fauna  is  inteipolated  in  the  middle  of  the  Western  one  along  the 
foothills  of  the  Rocky  Mountains, 
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PSEUDOHAZIS  SHASTAENSIS  Behrens. 

Larva. — Head  high,  tapering  conically,  clypeus  low,  sutures 
impressed,  erect,  free,  shining  black;  width  4.5  mm.  Body  purplish 
black  with  faint  traces  of  white  lines,  the  subventral  the  most  distinct; 
secondary  hairs  fine,  pale,  with  imperceptible  tubercles.  Upper  row 
of  spines  shoi'tened  on  joints  5  to  12,  most  of  the  spinules  buflF  yellow; 
some  buff  ones  also  on  the  not  shortened  upper  spines  of  joint  4;  other 
spines  black;  no  white  dots  on  the  body. 

The  larvsB  were  found,  gregarious  when  Aoung,  on  ix)se  and  wild 
cherry  on  the  foothills  back  of  Golden.  They  were  matured  about 
the  middle  of  July.  Pneudohazis  occurs  all  through  the  West,  but 
there  are  three  forms  or  species.  The  one  oc^'urring  on  the  eastern 
foothills  is  the  one  with  pink  ground  color  in  the  fore  wings  that  I 
call  ahasta^nsis^  as  proved  by  exan^ples  in  Prof.  C.  P.  Gillette's  collection. 

Family  ARCTIID^. 

APANTESIS  SUPERBA  Stretch. 

Larva. — Head  shining  black,  labrum  yellowish,  antennae  pale,  pink- 
ish at  base;  width  3.3  mm.  Body  black,  thoracic  feet  black,  the  abdom- 
inal ones  pinkish,  pale.  Warts  large,  normal,  arctiiform,  i  and  ii  with 
shining  bases,  i  over  half  as  large  as  ii,  which  is  elongate.  Hair  abun- 
dant, bristly,  sparsely  barbuled,  rather  short  before,  long  on  joints  12 
and  13;  most  of  the  hair  from  wart  i  and  a  few  on  the  sides  of  ii  are 
yellow,  below  this  jet  black  mixed  with  white,  mostly  white  from 
warts  iv  to  vi.  Warts  iii  orange,  the  rest  black.  A  light  yellow  dor- 
sal line,  broken  into  three  spots  on  each  segment,  distinct,  most  of 
them  lanceolate;  a  line  on  joints  2  and  3,  no  shields;  joint  2  with  lit- 
tle warts,  normal. 

A  variety  bad  the  dorsal  line  nearly  obsolete,  composed  of  a  few 
dots;  wait  iii  black  like  the  othei's.  Hairs  nearly  all  yellow,  only  a 
few  black  ones  mixed;  some  longer  white  ones  posteriorly. 

Found  at  Boulder  and  Golden  in  the  foothills  on  the  ground  or  feed- 
ing on  low  plants,  Astragalus  and  Luphius.  The  larvae  were  very  lively 
and  would  run  for  shelter  when  discovered.  They  became  matured  in 
June,  apparently  from  hibernated  larvte.  Moth,  July  13.  Though 
not  uncommon  they  were  liard  to  rear,  and  only  one  female  was 
obtained.  I  think,  however,  that  this  is  the  larva  of  A.  hicorrupta^  of 
which  1  have  only  males. 

A  parasite,  Tachina  viella  Walker,  was  bred  from  one  larva. 

APANTESIS  FIGURATA  Drury. 

Larva. — Head  shining  black,  epistoma  and  bases  of  antennae  pale; 
width  2.7  mm.  Body  brown-black,  the  abdominal  feet  pale  reddish. 
A  broad,  distinct,  sharp  dorsal  line,  narrowed  between  warts  i,  cream 
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white,  pinkish  shaded  in  the  incisures.  Warts  black,  hair  bristly, 
sparsely  barbuled;  i  small,  less  than  one-third  the  size  of  ii,  i  with 
small,  ii  with  large  shining  base,  normal.  Hair  all  black,  even  the  sub- 
ventral,  longer  on  joints  12  and  13. 

One  larva  found  by  Mr.  E.  J.  Oslar  on  the  foothills,  May  12;  it  fed 
on  alfalfa.  The  moth  that  emerged  was  of  the  form  f-pallida 
Strecker. 

LEPTARCTIA  CALIFORNIA  Walker. 

Egg. — Low  conoidal,  practically  two-thirds  spherical,  shining  pearly 
flesh  color;  rather  coarsely  reticularly  shagreened,  almost  definitely 
reticulate  at  the  vertex,  but  the  lines  broad  and  confused;  diameter  1 
mm.,  height  0.7  mm. 

Stage  L — Head  bilobed,  erect,  shining  black.  Body  translucent, 
faintly  yellowish,  warts  and  shields  dark  brown,  thoracic  feet  black; 
slight  reddish-brown  shading  about  the  warts.  On  thorax  warts  ia  and 
ib  united  on  a  single  large  plate,  single  haired;  iib  small,  shortly  sepa- 
rated from  iia;  iv  single,  vi  double,  no  subprimaries.  On  abdomen  i 
small,  ii  on  a  large  plate,  iii  with  two  hairs,  iv  and  v  single,  iv  well 
behind  the  spiracle,  vi  absent,  but  a  small,  elongate,  hairless  shield  in 
its  place;  vii  forming  a  well-developed  shield  on  the  leg.  Cervical 
shield  with  four  hairs  on  each  side,  three  of  them  black;  two  other 
hairs  detached  on  a  tiny  wart.  Joint  13  anteriorly  has  one  wart  with 
four  hairs  and  one  with  two.  The  rudimentary  tubercle  vi  is  present 
on  joints  5  to  12.     Hairs  long  and  tine. 

The  remaining  stages  have  been  fully  described  by  Prof.  G.  H. 
French.^  He  found  five  stages,  which  my  observations  do  not  con- 
tradict. Mr.  Oslar  secured  me  some  eggs,  and  I  obtained  others  from 
moths  taken  on  the  foothills  behind  Golden,  and  later  I  found  some 
larva?  there  on  the  ground  or  feeding  on  low  plants.  The  species  is 
not  uncommon  in  the  foothills  and  canyons;  I  remember  it  to  have  been 
abundant  in  Williams  Canyon  near  Manitou  in  1891. 

LEUCARCTIA  ACRAEA  Drury. 

This  ubiquitous  larva  occurred  on  the  prairie  and  on  the  footh'Us  as 
high  as  Salida,  where  Mra.  A.  N.  Caudell  collected  one.  The  spec'es 
seems  to  despise  all  natural  boundaries  and  be  at  home  in  all  faur' 
regions. 

EUBAPHE  AURANTIACA  Huebncr. 

Eggs. — Rather  low,  roundedly  conoidal,  the  base  flat  and  slightly 
rimmed;  shining  pale  yellow.  Reticulations  narrowly  linear,  irregu- 
larly hexagonal,  not  raised,  faint.  Diameter,  0.6  mm.  Turned  dull 
pink. 

Stage  L — Head  rounded,  cordate,  pale  luteous,  shining,  broadly- 

»Can.  Ent.,  XXI,  1889,  p.  210. 
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gray  shaded  over  the  vertex;  eye  blac*.k.  Body  normal,  arctiiform, 
pale  luteous,  warts  and  shields  smoky;  hail's  dark,  long,  espe^^iall}' 
long  from  joints  5,  6,  and  12.  Warts  i  conjoined  on  the  dorsal  line 
into  a  single  pentagonal  shield  on  joints  5  to  11,  two  separate,  elongate, 
parallel  shields  on  joint  12,  single  haired;  ii  single  haired,  produced 
forward  and  downward;  iii  to  v  single,  normal;  vi  absent.  On  the 
thorax  tubercles  ia+ib,  iia,  and  iib  separate,  iib  posterior,  iv  large, 
vi  moderate;  no  subprimaries.  Warts  of  joint  13  consolidated.  Hail's 
i  to  iii  black,  the  rest  white,  spinulose.  Cervical  shield  not  convei-ted 
into  warts,  divided,  notched  behind.  Feet  colorless,  long  and  slender, 
especially  the  aVjdominal  ones. 

Stage  II. — Head  bilobed,  shining  dusky.  Body  greenish  from  the 
food,  transparent,  shining.  Warts  small  with  numerous  stiflf  hairs; 
i  rudimentary,  hairless.     Hairs  dark,  spinulose. 

Stiuje  III — Head  shining  black,  bilo})ed;  width  about  0.4  mm. 
Body  shining  dusky  luteous,  warts  black;  i  small,  paired.  Hairs 
black,  moderate,  of  various  lengths,  barbuled. 

Stages  IV  and  V  were  not  described:  there  was  no  marked  change. 

Stage  VI. — Head  bilobed,  arctiiform,  })lack;  width  1.4  mm.  Body 
brown,  not  dark,  rather  sordid  and  pale,  the  lighter-colored  warts  iii 
and  v  orange  tinted;  a  straight  dull-orange  dorsal  line.  Warts  black; 
hair  black  dorsally,  pale  subventrally,  rather  bristly,  sparse,  longer 
posteriorly.  Warts  well  elevated,  round,  i  small,  iv  absent,  the  rest 
large.  All  have  black  hairs  at  the  summit,  white  ones  at  the  base, 
but  there  are  more  black  ones  dorsally. 

Cocoon  a  delicate  web  of  silk.  Moths  emerged  August  8,  from 
eggs  obtained  from  moths  flying  in  the  foothills  June  27. 

HALESIDOTA  MACULATA  Harris,  variety  ALNI  Henry  Edwards. 

This  species  occurs  in  three  forms  in  the  United  States.  Those 
inhabiting  the  northern  Atlantic  region  and  the  northern  Pacific 
region,  respectively,  are  indistinguishable  in  the  moth  state,  though 
different  as  larvje.  I  have  seveml  times  received  //.  macnlnta  from 
Colorado,  but  never  knew  to  which  race  to  refer  the  specimens.  Mr. 
Caudell  took  a  larva  near  Salida  and  Professor  Gillette  has  in  his 
collection  some  cast  skins.  Both  show  the  red  dorsal  hairs  of  ^7;^/, 
proving  the  Coloradan  form  the  same  as  the  northern  Pacific  coast  one. 

Family  NOCTUID.E. 

HELIOTHIS  PHLOGOPHAGUS  Grote  and  Robinson. 

Stage  V. — Head  round,  bilobed,  black,  polished,  the  vertex  under 
joint  2:  epistoma  and  antennje  white;  width  about  1.6  mm.  Body 
cylindrical,  normal,  joint  12  not  enlarged  but  a  little  angled.  Tuber- 
cles large,  conic,  polished  black,  prominent.     Skin  spinulose;  setae 


Digitized  by 


Google 


NO.  129a  LARVjE  of  moths  from  COLORADO— dyar.  375 


large,  pale,  curved.  Black  with  yellow  dorsal  line,  fine,  broken  pul- 
verulent; subdorsal  line  double,  running  along  tubercles  i  and  ii, 
similar,  a  little  less  broken;  lateral  line  broader,  broken  on  the  annu- 
let incisures;  traces  of  a  line  along  tubercle  iii;  stigmatal  band  broad, 
including  the  spiracles  and  tubercle  iv,  sharp  edged,  luteous  cen- 
tered. Feet  black.  Shields  uncornified  concolorous,  their  tubercles 
black. 

Stage  VL — Head  green,  brownish  freckled  on  the  vertex,  ocelli 
black,  epistoma  whitish;  width  2.7  mm.  Body  cylindrical,  normal, 
shields  not  cornified.  Skin  white,  granular,  spinulose;  tubercle  iv  at 
center  of  spiracle  or  above.  Green,  traces  of  a  whitish  dorsal  and 
subdorsal  line;  stigmatal  band  broad,  whitish  green,  white  edged 
below;  dorsal  line  obscure,  geminate,  blackish  filled.  Tubercles  raised, 
conic,  small,  black,  white  ringed.  Feet  equal,  green.  Subdorsal 
line  cuts  the  cervical  shield.     Spiracles  black  rimmed,  pale  bordered. 

Foo<l  plant  Grlnddia  squarrosa.  Found  in  the  Platte  Canyon  May 
30  and  collected  by  Mr.  E.  J.  Oslar  at  Manitou. 

CARADRINA  EXTIMIA  Walker. 

Eggs. — Spheroidal,  flattened  at  base,  about  40-ribbed,  the  number 
diminishing  toward  the  vei'tex;  ribs  sharp,  narrow,  the  apices  con- 
cave, with  distinct,  curved  cross-striee  about  as  distinct  as  the  lines  on 
the  ribs.  Vertex  hollowed  reticulate;  yellowish  white,  stained  with 
an  irregular  brown  ring;  diameter,  0.6  mm.;  height,  0.4  mm. 

i^tage  L — Head  round,  vertex  under  joint  2,  sordid  luteous,  eye 
black;  width,  0.3  mm.  Body  cylindrical,  thick,  joint  12  large  dor- 
sally;  sordid  whitish,  the  food  faintly  green;  tubercles  large,  round, 
black,  distinct,  normal;  ia  to  iib  on  the  thorax  separate,  equal,  iv  on 
the  abdomen  behind  the  spiracle.  Shields  and  leg  plates  blackish 
luteous,  normal;  setai  pale. 

Stage  IT. — Head  rounded,  blackish;  width,  0.6  mm.  Body  trans- 
lucent, green  from  food;  cervical  shield,  anal  plate,  and  the  rather 
large  tubercles  black.  Traces  of  white  dorsal  and  subdorsal  lines; 
feet  pale,  those  of  joints  7  and  8  a  little  shorter  than  the  others; 
shields  blackish,  setae  pale. 

Sta^e  IV, — Head  dark  smoky  brown,  blackish  oyer  the  lobes,  round, 
scarcely  bilobed,  apex  slightly  under  joint  2,  but  held  erect;  width, 
0.9  mm.  Body  thick,  robust,  cylindrical,  no  enlargements.  Dorsum 
gray  brown  to  spiracles,  faintly  mottled  in  pale,  forming  traces  of  the 
usual  lines.  Below  the  spiracles  sharply  paler,  slightly  pinkish. 
Tubercles  rounded,  elevated,  blackish,  normal,  iv  at  the  top  of  the 
spiracle.  "Feet  and  leg  shields  smoky  blackish.  Setse  rather  long, 
pale,  curved. 

Stage  V. — Head  dark  smoky  brown,  clypeus  paler,  sordid;  held 
erect,  slightly  retracted;  width,  1.2  mm.     Body  sordid  brown,  mot- 
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tied,  subdorsal  line  diffuse  above,  obscurely  pale.  Color  paling  ven- 
trally  but  not  sharpjy.  Tubercles  black.  Very  obscurely  colored  and 
without  defined  marks. 

Stage  VL — ^The  same,  pale,  obscurely  marked.  Dorsal  space 
broadly  paler  mottled,  all  sordid  brown.  I  have  previously  described 
this  stage.*     Width  of  head  1.8  mm. 

Eggs  from  a  female  moth  taken  at  Denver,  June  23.  Moths  issued 
from  these  larvro  August  13.  The  larvee  fed  readily  on  Polygonum; 
probably  they  would  eat  any  low  plants. 

LEUCANIA    FARCTA    Grotc. 

Eggn. — Spheroidal,  distinctly  flattened  above  and  below,  about  alike 
at  the  ends,  somewhat  irregularly  shaped  from  pressure  as  they  were 
laid  in  a  crevice,  glued  to  both  sides  but  weakly.  Shining  pale  yellow. 
Reticulations  finely  linear  on  a  smooth  surface,  irregularly  4  to  6 
sided;  no  trace  of  ribs.  Flattened  sides  smooth,  somewhat  plainly 
rimmed;  diameter  0.6  mm. 

Stage  L — Head  round,  luteous,  ocelli  large,  black;  width  0.3  mm. 
Body  cylindrical,  joint  12  enlarged  dorsally,  joints  5  and  6  enlarged; 
semilooping,  but  the  feet  of  joints  7  and  8  only  a  little  smaller  than 
the  others;  segments  rather  roughly  3  to  4  annulate,  especially  on 
thorax.  Whitish  translucent;  cervical  shield  small,  brownish;  food 
faintly  yellowish,  no  marks.  Tubercles  and  setae  obsolescent  and 
scarcely  visible.  Thoracic  feet  brownish  at  tip;  no  leg  shields  nor 
anal  plate;  setae  pale. 

Stage  IL — Head  rounded,  slightly  bilobed,  erect,  antennae  rather 
large;  translucent  testaceous,  dark  on  the  vertex  from  within,  ocelli 
black,  mouth  brown;  width  0.5  mm.  Body  cylindrical,  rather  larger 
behind  the  thorax  and  at  joint  12.  Dull  gray -green  dorsally,  whitish 
venti*ally  with  narrow  whitish  dorsal,  subdorsal  and  lateral  lines;  the 
division  between  the  dorsal  and  ventral  colors  is  sharp.  No  shields; 
tubercles  small,  vi  present.     Feet  pale,  normal,  practically  equal. 

Stage  111,^-IieB.d  rounded,  bilobed,  apex  in  joint  2;  dull  luteous; 
width  0.8  mm.  Body  smaller  behind  but  subequal,  scarcely  any 
enlargements.  Finely  striped  in  brown  and  olivaceous  yellowish. 
Ground  pale  olivaceous;  dorsal  line  whitish,  brown  edged;  subdorsal 
line  whiter,  brown  edged,  ver}^  distinctly  so  below;  below  this  a  yel- 
lowish white  line;  lateral  line  yellowish  white,  brown  edged;  stigmatal 
band  white,  brown  edged,  heavily  so  above;  three  broken  subventral 
lines;  feet  and  venter  pale,  scarcely  marked.     No  shields. 

Stage  IV. — Head  held  flatly  but  free  from  joint  2,  luteous,  brown 
reticulate;  width  1.4  mm.  Body  striped  in  olivaceous  yellow  and 
brown.     Geminate  dorsal,  addorsal,  broad  subgeminate  subdorsal  lines 
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brown;  geminate  lateral  olivaceous  filled;  broad  dark  lower  lateral 
and  suprastigmatal;  substigmatal  broad,  pale  yellow,  red  tilled,  folded 
subventrally.  Two  weak  lines  subventrall y  and  faint  traces  of  ventral 
dark  lines.     Feet  pale,  dusky  shaded,  ex^ual. 

St(ige  V. — Head  the  same,  the  reticulations  heaviest  in  a  line  each 
side  of  clypeus  and  in  middle  of  lobe;  width  2  mm.  Lines  as  before, 
but  the  lateral  is  not  discolorously  filled;  all  lines  red-brown  exc^^pt 
the  broad  lower  lateral  and  suprastigmatal  which  are  olivaceous  brown. 

Stage  VI, — Head  rounded,  scarcely  bilobed,  erect,  free;  testaceous, 
shining,  reticulate  with  dark  brown,  forming  a  narrow  shaded  band 
edging  the  paraclypeal  pieces,  divergent  again  at  the  vertex;  a  less 
distinct  dark  line  up  from  the  eye;  clypeus  and  median  suture  broadly 
pale;  tubercles  brown;  width  3.2  mm.  Body  cylindrical,  normal,  not 
tapering,  no  enlargements;  feet  normal,  equal.  Testaceous,  finely 
strigose  lined  in  red-brown.  Dorsal  line  narrow,  pale;  a  faint,  similar 
line  between  tubercles  i  and  ii;  subdorsal  band  broad,  gray-brown 
strigose,  pale  edged  above  and  below,  straight;  space  below  red-brown, 
strigose.  Lateral  and  stigmatal  bands  brpad,  gray-brown  strigose, 
contiguous,  sepai'ated  only  by  the  narrow  pale  edging,  the  lateral  band 
also  edged  above  in  pale,  the  stigmatal  below,  this  edge  being  the 
upper  border  of  the  substigmatal  band,  which  is  broad,  straight,  red- 
brown  strigose  filled,  except  at  its  pale  edges.  Venter,  mottled 
strigose.  Shields  undeveloped,  concolorous.  Tubercles  small,  black; 
iv  at  the  upper  corner  of  the  spiracle.  Spiracles  black.  Thoracic 
feet  pale,  brown  tipped;  abdominal  ones  of  joints  7  to  10  with  smoky 
blackish  shields,  excavate  above;  anal  feet  reticularly  lined. 

The  moth  approaches  closely  to  X.  jmiixlcolu  Boisduval  and  Z.  multi- 
linea  Walker,  but  I  have  the  larvae  of  neither  to  compai'e.  From  Z. 
phragmatldjcola  they  differ  in  the  color  being  lighter  throughout,  the 
ground  testaceous  rather  than  pale  brown;  the  markings  are  identical 
in  both. 

STRETCHIA  PLUSIIFORMIS  Henry  Edwards. 

Eggn, — Ellipsoidal,  scarcely  more  flat  at  base  than  at  vertex;  neatly 
30-ribbed,  diminishing  by  a  few  toward  vertex,  the  ribs  gently  waved; 
cross-striae  fine,  indistinctly  seen  on  the  sloping  sides  of  the  ribs,  the 
vertical  reticulation  lines  on  the  summits  of  the  ribs  not  more  distinct 
than  the  cross-striae.  Micropylar  area  broadly  smooth,  finely  reticu- 
late. The  sculpture  reaches  a  little  bc^^ond  the  lower  third  of  the 
egg,  which  is  perfectly  smooth  and  shining.  Diameter  0. 9  mm. ,  height 
0.6  mm.     Later  there  appeared  a  red  ring  and  spot  at  the  summit. 

Sta^e  L — Head  rounded,  faintly  bilobed,  full,  broad,  pale  luteous 
with  black  ocelli,  erect;  clypeus  narrow,  sutures  grooved;  width  about 
0.4  mm.  Body  slender,  submoniliform,  flattened;  feet  normal,  the 
two  anterior  abdominal  pair  somewhat  shortened;  joint  12  slightly 
enlarged.     Whitish  colorless,  translucent,  the  alimentary  canal  appear- 
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ing  sordid  reddish;  shields  concolorous,  pale  luteous,  not  large.  Tuber- 
cles small,  l>lack,  distinct,  normal ;  seta?  short,  pale;  feet  colorless. 
The  larvje  were  quiet  and  sluggish,  remaining  hidden  all  da}'. 

Stage  IL — Head  rounded,  slightly  hilobed,  larger  than  joint  2,  the 
lobes  full;  held  obliquely;  pale  luteous  with  minute  brown  dots  on  the 
tubercles  and  a  patch  on  eacrh  side  of  the  median  suture;  antennae  and 
labrum  partly  pale;  width  0.6  mm.  Body  cylindrical,  normal,  joint 
12  slightly  enlarged;  feet  normal,  but  those  of  joints  7  and  8  slightly 
reduced.  Sordid  whitish,  shields  (concolorous,  scarcely  cornified:  nar- 
row white  doi^sal  and  subdorsal  lines,  a  broader  stigmatjil  one,  irregular 
and  blotched.     Tubercles  neatly  black;  feet  pale;  set^  moderate. 

Stage  IIL — ^Head  rounded,  polished  orange,  the  clj^peus  and  sutures 
more  yellowish,  mouth  brown,  ocelli  black;  width  1  mm.  Body  cyl- 
indrical, noctuiform,  joint  12  enlarged,  joints  3  to  6  arched  in  rest. 
Green,  sordid,  subtranslucent;  neat,  narrow,  white  dorsal  and  sub- 
dorsal lines;  a  broad  white  substigmatal  band  inclosing  tubercles  iv 
and  V  and  the  spiracle.  Feet  normal,  equal.  Tubercles  neat,  round, 
moderate,  with  the  spiracles  black,  the  latter  narrowly  ringed*  Shields 
concolorous,  the  cervical  shield  polished.  Feet  all  pale,  the  aMominal 
ones  with  the  tubercles  vii  black.  A  brown  form  of  the  larva  also 
occurred.  All  shaded  with  dilute  black  between  the  lines;  stigmatal 
band  slightly  j^ellowish;  feet  pale  but  sordid  tinted:  head  as  in  the 
green  form. 

Sta.(je  [Y, — Head  rounded,  the  vertex  slightly  under  joint  2,  shining 
brown,  mottled  with  darker;  width  1.5  mm.  Body  thickly  mottled 
with  chocolate  brown  on  a  whitish  ground,  the  dorsal  space  lighter  by 
the  ground  showing  more  distinctly.  Fine  dorsal  and  subdorsal  white 
lines  somewhat  dotted  and  broken;  stigmatal  line  })ioad,  sharph"  edged, 
narrowed  in  the  incisures,  white  edged,  broadly  dull  red  and  luteous 
tilled,  including  tubercles  iv  and  v  and  the  spiracles  which  are  white, 
naiTowly  black  rimmed.  Tubercle  iv  at  center  of  spiracle,  or  above 
on  joints  9  and  10.  Venter  paler;  feet  pale;  tubercles  in  leather  large 
black  six)ts.     Shields  concolorous. 

Stage  F.  (Interpolated).  -One  larva  had  this  stage  with  markings  as 
in  the  previous  one.     Width  of  head  1.8  nmi. 

Stage  VI,  (Normal  V).  -Head  rounded,  the  apex  under  joint  2,  shin- 
ing p.ile  brown,  reticulated  with  dark,  a  dark  patch  on  each  side  of  the 
clypeus;  width  2.8  mm.  Cervical  shield  shining  brown,  a  darker  spot 
before  and  on  the  anterior  angle,  produced  backward  into  a  lateral 
border;  dorsal  and  subdorsal  lines  faint,  pale.  Body  robust,  joint  12 
enlarged,  joint  13  somewhat  perpendicularly  truncate,  its  foot  nearly 
under  the  hump  of  joint  12;  thorax  a  little  smaller  than  abdomen. 
Brown  mottled,  chocolate  on  a  light  j^ellowish  ground.  Dorsal  line  of 
few  white  dots  in  the  center  of  the  segments,  edged  by  a  dark  cloud; 
subdorsal  line  similar,  more  continuous;    lateral   space  heavily  dark 
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shaded;  stigmatal  band  brown,  of  the  ground  color,  filled  with  light 
brown  and  reddish  mottlings,  not  contrasted;  subventral  space  but  a 
shade  darker,  mottled.  Tubercles  in  small  brown  spots;  feet  pale. 
Tubercle  iv  above  the  center  of  the  spiracle  on  joints  9  and  10.  Poste- 
rior parts  of  subdorsal  space  segmentaril}'  paler,  forming  a  transverse 
band  of  pale  on  the  hump  on  joint  12.     Spiracles  black  ringed. 

Eggs  from  a  moth  captured  in  Denver.  The  food  plant  is  the  wild 
currant.     Eggs  May  12,  mature  larva?  June  24. 

The  larva  of  this  somewhat  striking  moth  proves  to  be  a  very  plainly 
colored,  day  hiding  Noctuid. 

XYLINA  TORRIDA  Smith. 

Larva. — Head  rounded,  not  bilobed,  erect,  green,  epistoma  and  bases 
of  antenna?  white;  width  3  mm.  Body  normal,  joint  12  not  enlarged, 
joint  13  tapering;  robust,  cylindrical.  Clear  green;  a  straight,  white 
dorsal  line  on  joints  3  to  13,  granular  shagreened;  tubercles  small, 
white;  skin  minutely  white  peppered.  Subdorsal  line  narrow,  broken, 
granular,  white;  traces  of  a  similar  lateral  line;  substigmatal  line  nar- 
row, granular,  pale  yellow,  from  joint  2  to  the  anal  plate.  Feet  green; 
spii'a<'les  white,  finely  black  rimmed.  Tubercle  iv  at  the  lower  corner 
of  the  spiracle.  Cervical  shield  green ;  anal  feet  shortly  extended  back- 
ward, white  lined.  Later  there  is  a  white  dorsal  shade,  the  stigmatal 
line  is  yellow,  the  subdorsal  one  obscure. 

Pupation  in  the  ground.  Larva  found  on  wild  cherry  in  the  Platte 
Can3^on  May  21;  imago  emerged  September  25. 

XYLOMIGES  SIMPLEX  Walker. 

Stagfi  rrL—Hcad  rounded,  black;  width  0.9  mm.  Cervical  shield 
quadrate,  black;  body  rather  thick,  cylindrical,  noctuiform,  joint  12 
scarcely  enlarged,  very  sordid  whitish,  almost  gray,  with  narrow  white 
dorsal  and  subdorsal  lines,  the  latter  edging  the  cervical  shield;  fainter 
lines  along  tubercles  iv  and  v.  Tubercles  round,  slightly  elevatcil, 
black,  distinct,  normal.  Leg  plates  and  anal  plate  black;  feet  black; 
setse  dusky,  short;  tubercles  faintly  pale  ringed. 

Stage  IV. — Head  shining  black,  epistoma  and  bases  of  antennae 
sordid  white;  width  1.6  mm.  Cervical  shield  })lack,  trisected  in  white 
narrowly.  Body  purplish  black,  pale  mottled;  dorsal  and  subdorsal 
lines  white,  discreet,  broken;  stigmatal  band  yellowish,  luteous  cen- 
tered, including  the  spiracle  and  reaching  to  tubercle  v,  sharp  edged. 
Tubercles  black,  rounded,  elevated,  polished.  Setie  leather  long,  pale. 
Venter  sordid  greenish,  purplish  shadowed. 

In  stages  V  and  VI  the  head  became  red  brown,  but  as  I  have  already 
described  these  stages^  I  will  not  transcribe  my  notes.  The  larva* 
occurred  hiding  in  spun  leaves  on  wild  plum  in  the  Platte  Canyon  and 
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on  various  plants  at  Sedalia.  No  moths  were  bred,  hut  the  lai*vaB  are 
obviously  the  same  as  those  formerly  bred  by  me,  and  Xylomiges  sim- 
plex  is  native  to  the  region,  for  I  took  it  abundantly  at  Manitou  in 
May,  1891. 

THYREION  ROSEA  Smith. 

Eggs, — Hemispherical,  the  base  flat,  about  28  vertical  ribs,  low, 
rounded,  diminishing  regularly  by  alternation  at  the  upper  three- 
fourths  and  ending  at  the  micropyle,  forming  a  slightly  depressed  ring; 
vertex  again  a  little  elevated,  reticulate.  Cross-striffi  faint,  but  the  cell 
areas  slightly  hollowed,  a  row  on  each  side  of  each  ridge,  the  joinings 
in  the  hollows  and  on  vertices  of  ridges  which  appear  somewhat  beaded; 
color  pearly  white;  diameter  0.8,  height  0.4  mm. 

Stage  L — Head  rounded  bilobed,  mouth  pointed,  shilling  black; 
width  0.4  mm.  Cervical  shield  black,  excised  at  the  posterior  angles 
and  a  little  so  on  the  dorsal  line  posteriorly;  anal  plate  faintly  dark 
tinted.  Body  normal,  white,  no  marks.  Tubercles  very  small,  with 
moderate,  pointed  set®,  black.  Thoracic  feet  blackish  ringed,  abdomi- 
nal one^s  normal,  equal,  pale.  On  hatching  the  larvae  entered  com- 
pletely within  the  leaves  of  the  food  plant,  where  they  burrowed 
between  the  epidermes. 

Stage  IT. — Head  rounded,  brown  black;  width  0.6  mm.  Cervical 
shield  and  plates  dark  brown;  body  all  white,  immaculate,  the  small 
tubercles  dark. 

Stage  II L — Head  pale  yellowish  luteous,  sutures,  area  about  eyes 
and  jaws  broadly  brown;  width  0.9  mm.  Body  all  whitish,  cervical 
shield  a  little  shining  and  a  shade  yellower,  but  practically  concolorous. 
Tubercles  minute,  seta?  modemte,  dark.  Feet  normal;  spiracles  black 
ringed,  rather  round. 

Stage  IK — Head  round,  bilobed,  compact,  and  smooth,  vertex  level, 
cly|)eus  mther  high,  nearly  reaching  the  membranous  triangle,  showing 
dark  brown;  sutures  and  rims  of  lobes  posteriorly  blackish;  width  1.2 
mm.  Cervical  shield  large,  the  posterior  angles  rounded,  scarcely 
notched  behind,  shining  light  brown,  with  two  detached  setae  on  the 
lower  side  not  on  a  shield.  Anal  plate  shining  brown,  with  dark 
tubercles.  Body  all  opaquely  white,  the  tubercles  small,  brown,  with 
short,  stiflf,  dark  seta*.  Spiracles  brown  rimmed.  Feet  normal,  the 
crochets  in  a  neat  half  circle  on  the  inner  side  of  the  planta.  Tubercle 
iv  at  lower  corner  of  spimcle. 

Stages  V  and  VI  were  not  obtained.  The  larvae  feed  at  first  inter- 
nally in  the  leaves  of  the  wild  onion,  Alt  nun  sp. ;  Mr.  Oslar  tells  me 
that  he  has  seen  them  devour  the  whole  plant,  eating  down  into  the 
bulb.  The  moth  flies  at  the  time  the  plants  are  in  blossom  and  rests 
on  the  flowers,  where  it  is  inconspicuous,  its  pink  and  whitish  colors 
harmonizing  with  those  of  the  blossoms.  Found  on  the  prairie  near 
Denver,  May  29. 
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CUCULLIA  LAETIFICA  Lintner. 

Larva. — Head  rounded,  bilobed,  erect,  free;  white,  sutures  of  cly- 
peus,  a  broad  band  from  antenna  to  above  clypeus  joined  by  dottings 
to  another  band  covering  the  backs  of  the  lobes  and  sides  bJack;  width 
3.2  mm.  Body  greenish  white  with  diffuse,  clouded,  dorsal,  subdorsal 
(fainter),  and  stigmatal  yellowish  bands;  curiously  black  banded. 
Three  irregular  transverse  bands  on  each  segment;  one  across  tuber- 
cles i  and  ii,  widened  there,  joined  by  an  anteriorly  situated  dorsal 
bar,  rounded  furcate  laterally;  an  irregular  dark  anterioi  band  and  a 
broken  posterior  one,  enlarged  into  a  subdorsal  spot.  Irregular  black 
riiarkings  subventrally  and  on  the  feet;  tubercle  vi  in  a  white  space. 
Feet  normal,  equal;  thoracic  ones  black  marked;  tubercle  iv  at  the 
lower  corner  of  spimcle  or  below.  In  some  examples  the  ])lack  is 
joined  in  a  subdorsal  line. 

Larvae  at  Golden  and  Sedalia  on  the  prairie  near  the  base  of  the  foot- 
hills on  a  low  tufted  species  of  Chrysothamims.  Found  early  in  June 
in  the  last  four  larval  stages,  no  marked  difference  except  in  size. 
These  handsome  larvae  resemble  those  of  a  PapiUo  of  the  astei^ias 
group  to  a  remarkable  degree.  Pupation  in  the  earth  in  a  mther  firm 
cell  of  considerable  size,  lined  with  silk.     First  imagos  July  5. 

IPIMORPHA  PLEONECTUSA  Grotc. 

Larva, — Head  broad,  slightly  bilobed,  flat  before,  white  with  a 
broad  black  band  on  the  angle  on  each  side,  irregularly  edged,  meet- 
ing vertically  except  for  the  suture;  epistoma  surrounded  by  brown; 
width  about  3  mm.  Body  light  green,  translucent,  densely  minutely 
clear  granular.  A  white  dorsal  stripe  and  a  narrower  broken  sub- 
dorsal one;  substigmatal  line  white,  narrow;  all  the  lines  reaching 
from  joint  2  to  the  anal  feet,  but  the  green  shield  only  faintly  white 
lined.  Tubercles  i  and  ii  white,  the  rest  green,  obscure;  spiracles 
flesh  colored,  dark  rimmed;  claspers  whitish. 

The  larva  was  found  hiding  in  a  folded  leaf  made  b}^  a  Tineid  on  the 
Cottonwood  in  Denver.  It  hid  most  persistently,  and  was  disturbed 
on  being  forcibly  exposed.     Mature  larva  early  in  June;  imago  July  10. 

CISSURA  VALENS  Henry  Edwards. 

Stage  IV. — Head  round,  full  above,  oblique,  the  apex  almost  under 
joint  2,  dark  gray,  heavily  mottled  reticulate  with  black  on  a  white 
ground,  leaving  a  conspicuous  white  speck  on  the  face  of  each  lobe; 
width  1.5  mm.  Body  slender,  elongate,  the  feet  on  joints  7  and  8 
much  smaller  than  the  9thers.  Whitish  gray,  silky,  shining;  dorsal 
and  addorsal  lines  gray,  dotted  powdery;  addorsal  line  stmight, 
widenedcentrally  on  the  segments;  suMorsal  line  black,  waved,  bend- 
ing upward  in  the  incisures.  Lateral,  suprastigmatal  and  two  sub- 
ventral  lines  gray,   dotted,  confused,   subgeminate.    Thoracic  feet 
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black  tipped,  abdominal  ones  gray  dotted.  Tubercles  in  small  black 
spots,  ii  of  joints  12  and  13  larger. 

jStm/e  v.  — An  before,  but  the  ground  color  pale  brown,  the  recticu- 
lations  black,  the  conspicuous  fleck  white;  width  2.8  to  3.1  mm. 
Dorsal  space  bordered  by  the  nearl}'  black  waved  subdorsal  band,  the 
gray  area  above  it  segmentarily  divided,  filled  centrally  with  dark 
dotted  niottlings  on  a  pale  gra3^  ground.  Sides  pale  gray  dotted,  a 
dark  band  over  the  spiracles,  and  subventrally  formed  by  the  dottings 
being  darker.  Seta?  long,  pale;  spiracles  dark.  The  shape  is  slender, 
narrowing  a  little  on  joints  10  to  13;  anal  feet  rather  large,  the  rest 
moderate,  tliose  of  7  and  8  smaller.  Joint  12  very  little  enlarged. 
Shields  concolorous. 

Stage  T7.— Head  rounded,  bilo})ed,  the  apex  under  joint  2;  brown, 
heavily  reticulate  with  black  especially  in  a  long  transverse  patch 
over  the  eye;  epistoma  and  basal  antennal  joint  wax  white;  width  3.7 
mm.  Bod}'  elongate,  joint  13  tapering,  cylindrical;  feet  short,  pale. 
Brown,  shaded  with  gray  and  black.  Dorsal  space  waved,  narrowed 
in  the  incisures;  a  })roken,  mottled,  dorsal  band  and  a  distinct  subdorsal 
one,  irregular  about  tubercle  i,  composed  of  })lack  niottlings  on  gray, 
filled  between  with  red  dotting  on  white.  A  broad,  pale  lateral  space 
like  the  doi*sal  one,  narrowly  centered  with  blacker  dottings.  A  black 
stigmatal  band  like  the  subdorsal  one,  diluted  centrally;  substigmatal 
band  again  pale  like  the  dorsal  filling,  the  subventral  area  dark,  but 
not  so  dark  as  the  dorsal  marks.  Tubercles,  i  to  iv  obscure,  iv  at  the 
upper  angle  of  the  spiracle;  v  and  vi  large,  black.  Leg  shields  >vhit- 
ish,  spiracles  black;  sette  rather  long  and  pale.  The  subdorsal  and 
lateral  black  bands  join  posteriorly  on  joints  12-13,  making  the  anal 
flap  all  black.  On  joint  11  a  little  white  dash  at  tubercle  ii  and  before 
spiracle. 

Pupation  in  the  ground.  Larvae  from  Platte  Canjon  and  Sedalia  in 
the  foot  hills,  June  1  to  20,  the  imago  the  following  March. 

Food  plant — Oak,  young  leaves. 

SYNEDA  HOWLANDII  Grotc. 

Eijgx, — Spheroidal,  the  base  slightly  flattened,  all  slightly  shining 
yellowish  white,  subtranslucent;  coarsely  pitted,  the  pits  in  vertical 
lines  ])ecoming  less  in  number  vertically  by  confluence,  rounded,  sub- 
angular,  well  defin(Hl;  the  spaces  })etween  are  broad  and  too  much 
rounded  to  look  like  reticulations.  No  ribs,  the  cross  ridges  as  dis- 
tinct as  the  vertical  ones  and  like  them;  irregularly  hexagonal. 
Diameter,  0.9  mm. 

Stage  L — Head  rounded,  oblique,  pale  brownish  with  black  ocelli 
and  brownish  line  from  them  backward;  width  0.4  mm.  Body  sordid 
whitish,  the  food  green;  a  diffuse  brown  lateral  band  between  warts 
i — ii  and  iv  indistinctly  composed  of  three  lines.     Shape  elongate, 
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slender,  feet  on  joints  9,  10,  and  13,  those  of  \)  and  10  approximate. 
Tubercles  small,  black;  setae  pointed.  Cervical  shield  concolorous 
with  head;  thoracic  feet  brownish,  abdominal  ones  with  dusky  plates. 
After  eating,  the  marks  became  faint  and  the  larva  looked  sordid  green. 

Sta4je  II, — Head  rounded,  oblique,  the  lobes  bulging;  whitish,  with 
three  brown  bands  on  each  lobe,  the  upper  obliquely  clouded,  the 
lower,  behind  the  black  ocellus,  narrow;  with  0.6  mm.  Body  slender, 
feet  on  joints  9  and  10  (approximate)  and  13,  with  minute  stubs  of  feet 
on  joints  7  and  8.  Dorsal  space  greenish  white,  slightly  streaked  with 
traces  of  dorsal  and  addorsul  lines.  Subdorsal,  lateral  and  broad 
suprastigmatal  brown  lines  on  a  whitish  ground;  substigmatal  band 
whitish;  two  sub  ventral  brown  bands.  Setae  stiff,  dark,  rather  long 
from  very  small  black  tubercles.  Thoracic  feet  black;  abdominal  ones 
brown  lined.     Joint  12  very  little  humped. 

8t<ige  IIL — Head  white  with  three  geminate  lines  on  each  lobe, 
parallel  to  those  of  the  body,  the  upper  one  abbreviated;  width  1  mm. 
Body  slender  as  before,  whitish,  subdorsal  line  double,  fine,  purplish 
black,  the  upper  part  narrow,  waved;  three  fine  lines  above  the  white 
substigmatal  band;  three  partly  confluent  and  irregular  reddish  sub- 
ventral  lines  and  a  dotted  ventral  one.  Setae  distinct,  dark,  but 
tubercles  obsolescent. 

Stage  IV  (Interpolated). — As  in  the  next  stage;  width  of  head 
1.3  mm. 

Star/e  IV  (Normal). — Head  white  with  three  geminate,  purplish 
black  crinkly  bands,  reaching  from  the  back  of  the  lobe  to  the  dypeus, 
pointed  at  the  lower  end;  an  erect  mark  over  epistoma  to  apex  of 
clypeus;  sutures  narrowly  dark.  Shape  round,  full  above,  slightly 
bilobed,  larger  than  joint  2  but  the  apex  a  little  covered  by  it,  rather 
pointed  at  the  mouth;  setae  dark;  width  1.5  mm.  Body  uniform, 
slender,  the  feet  of  joints  7  and  8  very  small  rudiments,  those  of  9  and 
10  distinct,  approximate,  of  13  stretched  posteriorly.  Gray-white, 
traces  of  a  dark  dorsal  line;  subdorsal  line  double,  the  upper  part 
waved,  the  lower  crossing  tubercles  i  and  ii,  linear,  purple  black;  a 
faint  single  lateral  line;  suprastigmatal  line  double  like  the  subdorsal 
one  but  straight,  the  upper  part  crossing  tubercle  iii,  the  lower  iv; 
stigmatal  baud  slightly  more  white  than  the  ground;  three  subventral 
lines  a  little  crinkled  and  irregular,  especially  the  central  one;  venter 
gray-white,  a  half  shade  lighter  than  the  dorsum.  Feet  pale,  brown 
marked.  Segments  slightly  wrinkly  annulate  epccially  posteriorly. 
Tubercles  small,  blat^k;  seta?  black,  distinct  posteriorly. 

Stage  V — Head  rounded,  scarcely  bilobed,  oblique,  large  at  vertex, 
higher  and  wider  than  joint  2  but  the  apex  retracted;  whitish,  three 
geminate  gray  brown  dotted  filled  bands  on  each  lobe  and  an  erect 
mark  in  the  clypeus;  width  2.3  mm.  Body  gray,  dotted  banded. 
Dorsum  brownish  dotted  filled,  spaced  by  pale  from  the  broad   black 


Digitized  by 


Google 


384  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  vol.  xxv. 

dotted,  waved  subdorsal  l)and;  sides  very  pale  dotted  tilled,  pale  spaced; 
suprastignmtal  band  geminate,  nearly  black,  dotted  filled;  substigmatal 
band  white,  slirunken  by  the  fold,  reddish  filled.  Below  it  a  gemi- 
nate, sparsely  dotted  filled  reddish  line,  single  subventral  line  and 
the  pale  venter  sparsely  dotted.  The  larva  gradually  tapers  pos- 
teriorly, joint  13  being  the  smallest;  slender,  uniform.  Tubercles  a 
little  elevated,  white,  black  marked,  iv  at  the  middle  of  the  spiiuclc. 
Central  segments  elongated;  feet  as  before. 

Stage  VL — Head  large,  round  and  full,  wider  and  higher  than  joint 
2  yet  the  apex  retracted  in  the  expanded  end  of  the  prothorax;  median 
suture  a  little  depressed,  clypeus  small.  White,  mouth  a  little  luteous; 
an  erect  black  dash  in  clypeus;  three  broad  bands  on  each  lobe  from 
the  occiput  converging  to  the  clypeus,  black  edged,  filled  with  black 
and  brown  dots;  width  over  3  mm.  Body  slender,  cylindrical,  elon- 
gate; feet  on  joints  9, 10,  and  13,  with  little  rudiments  on  joints  7  and  8. 
Broad  gray  black  subdorsal  and  stigmatal  bands,  sharply  edged,  black 
dotted  filled.  Dorsal  space  brown,  thickly  dotted  on  an  ashy  ground; 
a  white  speck  at  tubercle  ii  before,  while  the  blackish  subdorsal 
band  is  diluted  with  brown:  lateral  space  pale  ashen,  finely  dotted  in 
dull  red;  a  pale  speck  at  tubercle  iv;  substigmatal  band  like  the  lateral 
space;  venter  sparsely  dotted  in  bUickish,  illy  defining  a  subventral 
band,  colored  like  the  substigmatal  one.  Tubercles  dark  gray,  seta? 
small,  dark.     Tubercle  iv  at  the  lower  edge  of  the  spiracle. 

Eggs  from  a  motli  flying  over  the  foothills  at  Platte  Canyon.  The 
larvce  fed  on  Er logon  lun, 

SYNEDA  HASTINGSII  Henry  Edwards. 

Eggs. — Nearly  spherical,  a  little  flattened  on  the  base,  very  slightly 
conoidal.  Smooth,  shining,  dull  yellow  with  a  greenish  olivaceous 
tint.  No  reticulations  or  ribs,  the  surface  covered  with  slight,  shallow 
depressions,  their  edges  illy  defined;  diameter  0.8  mm. 

Stage  L — Head  rounded,  oblique,  luteous,  diflfusely  brown  streaked, 
scarcely  bilobed;  clypeus  high,  ocelli  small,  black;  width  0.4  mm. 
Body  long  and  slender,  motion  semilooping,  the  larvie  thrashing  about 
viohmtly  before  progressing.  Slender,  uniform,  feel  on  joints  9,  10, 
and  13,  rather  long  and  well  developed.  Whitish,  green  from  the 
food,  a  faint  broad  and  (clouded  lateral  vinous  band.  Tubercles  very 
small,  black,  obscure.  Cervical  shield  brownisli,  not  cornified;  feet, 
except  the  anal  ones,  black.  Later  the  lateral  shade  resolves  itself  into 
three  distinct  lines — subdorsal,  lateral,  and  suprastigmatal.  There 
is  a  white  substigmatal  band  and  faint  brown  line  subventrally;  dorsal 
space  whitish. 

Sta<je  IL — Head  rounded,  oblique,  the  apex  under  joint  2,  full  and 
smooth,  the  sutures  not  depressed,  clypeus  small;  whitish,  three  dotted 
brown  bands  on  each  lobe  and  a  faint  linear  streak  dividing  the  clypeus 
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and  epistoma.  Body  long,  slender,  feet  on  joints  9, 10,  and  13,  those  of 
9  smaller  and  approximate  to  10,  a  pair  of  minute  stubs  on  joints  7  and 
8.  Greenish  white,  a  luteous  streak  dorsally,  divided  into  segmental 
dashes  swollen  centrally;  subdorsal  line  brown,  diflfase,  black  dotted 
by  tubercles  i  and  ii;  lateral,  suprastigmatal,  and  two  subventral  brown 
lines,  not  very  sharply  defined.  Thoracic  feet  black,  the  abdominal 
ones  dusky.  Tubercles  round,  dark  brown,  setae  short,  stiff,  pointed, 
black.     Central  segments  drawn  out,  the  end  ones  contract/cd. 

/Stage  HI. — Head  as  before,  the  three  dotted  bands  geminate,  yel- 
lowish white  filled;  erect  brown  mark  over  epistoma  does  not  reach 
topof  clypeus;  width  1mm.  Body  slender;  dorsal  line  greenish  white, 
widened  segmentarily,  black  dotted  edged,  centered  by  a  black  dotted 
line  broken  in  the  incisures;  space  to  the  narrow  brown  subdorsal  (i-ii) 
line  gray;  a  single  lateral,  double  gray-filled  suprastigmatal  and  sub- 
stigmatal  (between  iv  and  v)  lines,  the  latter  white;  double  subventral 
and  single,  somewhat  shaded  ventral  brown  lines.  Thoracic  feet  black: 
abdominal  ones  brown  lined. 

Stage  IV. — Head  shaped  as  in  Syneda  howlandii^  white,  striped  the 
same,  the  three  dotted  irregular  bands  on  each  lobe  reddish  brown; 
erect  mark  in  clypeus;  width  1.4  mm.  Body  slender,  whitish,  gray 
tinted.  Dorsal  line  single  reddish;  subdorsal  line  geminate,  purplish 
brown,  dotted,  irregular,  waved,  dark  gray  shaded  segmentarily  behind 
tubercle  ii;  two  lateral  and  stigmatal  dark  dotted  lines;  three  fainter 
subventral  ones  leaving  the  substigmatal  band  a  little  paler  than  the 
ground  color.     Tubercles  in  black  spot«,  setae  black. 

Sta^e  V. — Head  large,  full  above,  higher  and  wider  than  joint  2, 
slightly  oblique,  th'e  apex  retracted;  white,  three  dotted  geminate 
black  bands  on  each  lobe  narrowed  before;  an  erect  mark  in  clypeus 
blackish.  Gray  white,  the  single  dorsal  line  reddish  and  widened  on 
joint  2  anteriorly;  subdorsal  line  double,  dotted  filled,  gray  shaded 
behind  tubercle  ii;  lateral  line  single,  suprastigmatal  double,  obscurely 
dotted  filled;  substigmatal  band  whiter  than  the  ground  color;  three 
or  four  fainter  dotted  dark  lines  subventrally,  reddish  brown.  Feet 
brown  dotted,  the  shape  as  Ijefore. 

Sta^e  F/.— The  same,  but  the  lines  more  dotted  filled;  also  the 
spaces  filled  in  more  with  reddish  dots;  width  of  head  2.3  mm. 

I  am  not  sure  that  this  larva  is  different  from  that  of  Syneda  how- 
landiL  I  have  given  the  notes  on  both  somewhat  at  length,  but  the 
lines  are  all  the  same  and  the  apparent  differences  may  be  due  to  dif- 
ferent wording  and  to  slight  variations  in  the  larvae  under  observation. 
The  larva  of  S.  hastingsii  did  not  grow  vigorously  in  the  latter  stages, 
as  the  widths  of  head  show,  and  was  somewhat  undersized,  possibly 
with  the  markings  a  little  undeveloped.  It  fed  on  the  same  species  of 
Eriogonum  as  the  other  larva. 

I^gs  from  several  moths  caught  flying  at  Denver  and  in  the  foothills. 
Proc.  N.  M.  vol.  XXV— 02 25 
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Family  AGARISTID^. 

ALYPIA  MACCULLOCHII  Kirby. 

Larva. — Head  rounded,  bilobed,  erect,  white,  thickly  covered  with 
rather  large  black  spots  and  a  few  small  ones;  a  yellow  shade  over 
vertices  of  lobes  and  at  bases  of  antennas.  Body  cylindrical,  normal, 
noctuiform,  joint  12  slightly  enlarged  dorsally.  White  with  broad 
diffuse  yellow  shades  subdorsally  (tubercle  ii)  and  substigmatally 
(tubercle  v),  the  former  becoming  deep  orange  on  the  hump  on  joint 
12.  Tubercles  large,  black,  but  round  and  low,  not  elevated  into 
cones.  Many  irregular,  confused,  crinkled  black  marks.  No  white 
sub  ventral  spots  whatever,  the  black  markings  heavy  subventrally; 
venter  less  heavily  marked.  Abdominal  feet  black  at  the  base,  flesh 
colored  outwardh^;  thoracic  feet  black.  Sette  long,  white.  The  black 
markings  form  a  series  of  broken  lines  and  dots,  a  heavy,  geminate, 
dorsal  line,  widened  a  little  posteriorly  on  the  segments  and  with  a 
narrow  median  spur  projecting  laterally,  more  sparsely  lined  where 
the  yellow  color  is;  sides  quite  heavily  marked;  subventral  region 
strongly  marked,  especially  above  the  feet. 

LarvjB  on  Chamxener!(m  an<iH^iifolmm  resting  on  the  backs  of  the 
leaves.  Found  at  the  Half- Way  House  above  Manltou,  July  21.  The 
larvte  entered  the  earth  to  pupate  in  a  few  days  and  the  first  imago 
emerged  May  4  the  following  season. 

Family  LASIOCAMPIDiE. 

MALACOSOMA  TIGRIS  Dyar.^ 

Eggs, — Laid  in  a  patch  half  as  long  as  wide  reaching  halfway  or  all 
around  a  small  twig.  Elliptical,  flattened  on  two  sides,  the  larger  end 
squarely  truncate,  rimmed,  the  nearly  circular  center  raised;  small 
end  rounded.  Laid  erect  on  the  small  end,  fastened  together  by  gum, 
but  the  exposed  ends  clear  of  any  varnish;  the  mass  looks  white 
and  the  spaces  between  the  eggs  are  visible.  Sordid  white,  a  dark 
micropylar  dot.  Surface  smooth,  slightly*shining,  scarcely  shagreened. 
Size  1  by  0.6  by  0.5  mm. 

The  ^^g  masses  were  found  on  the  lower  twigs  of  the  food  plant, 
often  very  near  the  ground.  Exactly  similar  ^g^^  masses  were  sent  to 
the  Department  of  Agriculture  from  Jonesboro,  Coryell  County,  Texas, 
which  hatched  on  April  5.  JSL  tlgris  was  then  undiscovered  and  1 
could  not  imagine  what  these  eggs  were.  A  memorandum  of  the  food 
plant  was  not  sent  me  and  the  larvie  refused  the  plant<3  that  1  offered 
them.  This  localit}^  is  somewhat  distjint  from  the  place  where  I  dis- 
covered the  species;  however,  I  insert  my  notes  on  the  first  stage  of 
the  Texan  larvro,  as  I  believe  that  they  are  of  the  same  species. 

iProc.  Ent.  Soc.  Wash.,  V,  Mar.,  1902,  p.  38. 

Digitized  by  VjOOQ IC 


HO.  1290.  LARV^  OF  MOTHS  FROM  COLORADO— DYAR,  387 


Stdge  L — Head  rounded  elliptioHl,  higher  than  wide,  black,  epistoma 
white;  setae  long,  pale,  secondary;  width  about  0.35  mnn.  Body  nor- 
mal, black,  the  anterior  edges  of  the  joints  pale;  a  pale-orange  sub- 
dorsal band  on  joints  5  to  11,  fading  out  at  the  ends,  sharp  above, 
diffuse  below  and  spreading  laterally  on  the  anterior  and  posterior 
parts  of  the  segments,  most  so  posteriorly.  Subventral  fold  white. 
Warts  small  but  elevated,  black  with  small  tufts  of  pale,  rather  stiff 
hairs. 

Stage  II  not  seen.  The  following  stages  are  from  the  Colorado 
larvae: 

Stage  ill. — As  in  the  next  stage,  but  the  bands  more  difuse  and 
paler  colored;  no  blue  markings.     Width  of  head  0.7  mm. 

Sta^e  IV, — Head  round,  black,  with  pale  secondary  hairs;  width 
1.2  imn.  Body  normal  for  MalaA)osomu\  a  broad,  geminate  dorsal 
band,  orange  red,  widened  three  times  on  each  segment,  most  so  pos- 
teriorly, extending  on  ]omts  4  to  11,  faintly  also  on  joint  3,  suddenly 
absent  on  joint  12;  a  narrow,  waved,  cream-colored  subdorsal  line, 
absent  at  the  ends;  more  Oiange  markings  laterally  with  traces  of  blue 
dottings  between  these;  a  blotched  pale  orange  stigmatal  band;  sub- 
ventral  folds  grayish.  Ground  color  black,  velvety  on  joint  12  and  in 
the  incisures  of  joints  2-3  and  3-4.  Hairs  rather  sparse,  of  various 
lengths,  faintly  reddish,  alike. 

Sta^e  V. — Width  of  head  1.8  mm.  Much  as  before,  but  the  lateral 
stripe  is  fine  and  broken  and  the  subventral  ones  practieully  obsolete. 
There  is  more  blue;  a  dot  posteriorly  above  the  subdorsal  line,  a  large 
patch  between  that  and  the  lateral  line,  subventral  region  blue-gray 
shaded,  joints  12  and  13  blue  streaked.  Hair  reddish  dorsally,  pale 
reddish  subventrally.  Subdorsal  line  forming  a  dot  on  the  posterior 
edges  of  the  segments.     Posterior  edges  of  segments  yellowish. 

Stage  YL — Head  rounded,  erect,  the  clypeus  small,  the  paraclypeal 
pieces  fonning  a  shield-shaped  area  above  the  clypeus;  velvety  black, 
blue  powdered,  especially  along  the  sutures;  many  secondary  hairs; 
width,  3.7  mm.  Body  cylindrical,  normal,  joint  13  smaller;  flaccid; 
warts  obsolete,  the  hair  subtufted  dorsally  and  subventrally  anteriorly 
on  the  segments,  short,  rather  scant.  Velvety  black;  dorsal  line 
geminate,  irregular,  mottled,  orange,  inclosing  reddish  dorsal  hair, 
widening  and  divergent  posteriorly  on  the  segments,  moderately  dis- 
tinct, especially  on  joint  11,  absent  on  joint  12.  Subdorsal  line  distinct, 
irregular,  broken  in  the  segmental  incisures,  orange,  absent  on  joints 
12  and  13;  traces  of  a  lateral  and  a  substigmatal  line,  orange,  the 
lateral  fairly  distinct  and  followed  below  by  orange  tinted,  white,  sub- 
ventral spots;  joint  2  nearly  all  black.  Blue  transverse  dashes  in  the 
subdorsal  space,  a  short  anterior  and  long  posterior  dash  in  the  lateral 
space,  the  latter  cutting  the  lateral  line  and  reaching  to  the  subventral 
space.     On  joints  3  and  4  this  dash  is  very  marked,  curved,  edging  a 
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deep  black  space.  Pale  reddish  or  fleshy  mottlings  posteriorly  on  the 
segments  in  the  incisures.  The  slight  subdorsal  warts  on  joint  2  black. 
A  few  black  hairs  dorsally  from  the  obsolete  warts  i.  Traces  of  a 
white  dorsal  line  on  joints  3  and  4. 

Cocoon,  as  usual,  of  pale-yellow  silk,  Larvw  first  seen  in  Mill 
Gulch,  leading  out  from  the  Platte  Canyon,  later  farther  down  the 
canyon,  but  not  common.  At  Sedalia,  however,  they  occurred  numer- 
ously, and  had  defoliated  acres  of  their  food  plant.  Feeding  on  the 
oak,  a  dwarf  tree  in  this  vicinity,  but  only  on  the  young  leaves. 
Gregarious  at  first,  as  usual,  but  later  wandering  widely  as  the  young 
tender  leaves  become  scarce.  The  larvse  form  no  tent,  but  spin  a 
slight  web  over  the  branches,  which  becomes  a  rather  distinct  mat  at 
the  times  of  moulting. 

This  species  is  nearest  to  the  Californian  J/!  constrlcta  Stretch,  but 
quite  distinct  in  the  character  of  the  egg  covering,  which,  in  that 
species,  consists  of  a  great  mass  of  white,  frothy  varnish. 

Family  GEOMETRIDiE. 

EUDULE  UNICOLOR  Robinson. 

Eggs, — Elliptical,  evenly  rounded,  one  diameter  less  than  the  other, 
but  no  flattenings  nor  truncation;  neither  end  perceptibly  depressed. 
Pale  ochraceous,  the  surface  faintly  reticulate  in  whitish,  the  lines 
broad,  rounded,  rather  regular,  a  color,  and  not  any  perceptible  struc- 
ture; surface  very  finely  and  uniformly  granularly  shagreened.  Skin 
very  delicate,  dents  in  when  breathed  upon  and  then  flattens  out 
again.  Size  0.8  by  0.7  by  0.6  mm.  Laid  adherent,  without  threads. 
The  eggs  vary  In  size,  some  being  but  half  the  bulk  of  others  though 
laid  by  the  same  female.     Later  the  eggs  turned  orange  color. 

Stage  L — Head  rounded  bilobed,  flat  before  and  rather  thin,  erect, 
black.  Body  slender,  greatly  elongated,  the  segments  slightly  swollen 
subventrally.  Thoracic  feet  distinct,  approximate;  abdominal  ones 
small,  normal,  situated  on  joints  10  and  13.  All  pale  3'ellowish,  the 
thoracic  feet  gray  tinted;  faint  subventral  brownish  segmentary  spots. 
Tubercles  small,  black;  set«3  short,  dusky,  slightly  enlarged  at  tip. 
Anal  feet  with  oval  blackish  shields  and  a  pair  of  similar  convergent 
shields  on  the  anal  flap.  A  faint,  subquadrate,  luteous  shield  subdor- 
sally  on  joint  2.  Setae  of  joints  6  to  13  directed  obliquely  backward, 
those  of  joints  2  to  5,  obliquely  forward. 

Stage  IL — Head  rounded,  bilobed,  erect,  free;  dull  brown,  blotched 
with  darker  in  the  sutures  and  sides  of  lobes;  width  about  0.5  mm. 
Body  slender,  elongate,  feet  normal,  approximate  at  its  extremities. 
Pale  brownish,  greenish  from  the  food;  a  broad  blotched,  partly  faint 
subdorsal  ])rown  band;  a  round  dark-brown  blotch  on  tubercle  iv  on 
joints  5  to  9  and  more  faintly  on  joint  10;   tracheal  line  whitish. 
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Segments  finely  obscurely  annulate;     setse  short,   stiff,  black;    no 
shields. 

The  larvae  were  not  carried  to  maturity.  The  eggs  came  from  a 
female  taken  in  the  mouth  of  Platte  Canyon  in  the  foothills,  and  their 
food  plant  was  made  out  so  late  that  they  had  been  four  days  without 
food  and  were  so  weakened  that  they  died  in  the  second  stage.  The 
food  plant  is  violet,  but  it  was  only  after  repeated  efforts  that  this 
was  discovered  and  a  whole  day  spent  in  a  special  journey  to  the  spot 
where  the  moth  had  been  caught. 

HYDRIOMBNB  TRIPASCIATA  Borkhausen. 

Larva. — Head  rounded,  free,  light  brown,  sparsely  mottled,  dotted 
with  dark;  tubercles  darker,  as  are  the  sutures  and  eyes;  width  about 
2  mm.  .  Body  robust,  flattened  cylindrical,  normal,  smooth.  Whitish 
like  the  oak-feeding  Tortricids  and  Pyralids,  more  yellowish  white  on 
the  ventral  half,  dorsum  somewhat  streaked  on  the  annulets.  A  sordid 
blackish-green  dorsal  vascular  stripe;  an  olivaceous  luteous,  rather 
broad,  stigmatal  stripe,  red-brown  at  the  spiracles.  Tubercles  sor- 
did, blackish,  moderate.  Feet  pale,  shields  concolorous,  uncornified; 
tubercle  iv  substigraatal,  posterior,  faintly  broadly  whitish  ringed. 

The  larvro  occurred  on  the  oak,  hiding  between  leaves  and  with  the 
aspect  of  Pyralids,  but  true  Geometrids  in  structure.  They  were  found 
by  Mr.  E.  J.  Oslar,  at  Cheyenne  Canyon,  near  Colorado  Springs. 

SCIAGRAPH  I A  PBRVOLATA  Hulst. 

Zarva. — Head  rounded  bilobed,  the  lobes  squarish,  erect,  flattened 
a  little  before;  gray  white,  a  broad  black  band  over  the  vertices  of 
the  lobes  and  another  across  from  eyes,  but  leaving  the  epistoma  pale; 
black  dots  between  the  bands;  width  1.8  mm.  Body  normal,  not 
greatly  elongate;  tubercles  elevated;  setae  coarse  and  black.  Bark 
gray;  ground  color  whitish  dorsally,  but  gray  between  tubercles  i  and 
ii;  a  reddish  subdorsal  band  broken  into  spots  below  tubercles  i  and  ii, 
the  rest  whitish.  Lateral  area  gray  mottled,  the  substigmatical  fold 
white  anteriorly  on  the  segments;  venter  marked  and  dotted  with  gray- 
ish black.  Tubercle  vi  double,  or  of  two  separate  tubercles;  i  and  ii 
nearly  in  line,  the  rest  as  usual;  the  tubercles  of  vii  moderately  sepa- 
rated.    Plates  spotted  like  the  body,  uncornified. 

Found  on  wild  gooseberry  in  the  Platte  Canyon,  May  18;  imago 
June  12.  I  am  not  sure  that  the  moth  is  correctly  named.  I  could 
not  find  any  description  to  exactly  fit. the  specimens;  that  of  S.  per- 
voiata  seems  the  nearest.  The  moths  have  the  wings  whitish  gray, 
rather  coarsely  brown  strigose;  transvei'se  anterior  and  posterior  lines 
represented  by  diffuse  clouds,  the  latter  bent  outward  opposite  the 
cell.  A  black  patch  at  costa  and  at  middle  of  wing  occur  just  beyond 
the  transverse  posterior  line  and  adjoin  a  broad,  pale,  ill- defined  sub 
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terminal  band;  a  terminal  broken  black  line.  Hind  wings  finely  stri- 
gose,  the  margin  wavy  with  brown  discal  dot  and  a  shadow  of  a  median 
line. 

DIASTICTIS  OCCIDUARIA  Packard. 

Larva. — Head  rounded,  erect,  squarish,  clypeus  rather  high;  whitisK, 
a  large  black  patch  covering  vertex  of  each  lobe  and  extending  half 
way  down  the  sides  and  front,  leaving  the  median  suture  broadU^ 
pale;  an  angled  patch  over  ocelli  and  one  on  lower  part  of  clypeus, 
pointed  above;  epistoma  pale,  mouth  black;  width  1.6  mm.  Body 
cylindrical,  normal,  the  segments  not  elongated;  feet  rather  small. 
Ground  sordid  white,  with  many  black  marks  and  two  brick-red  bands. 
Dorsal  and  stigmatal  bands  diffuse,  red,  the  latter  broken  at  the  spira- 
cles by  the  white  ground  color.  Large  black  spots  about  tubercles  i,  ii, 
and  iii,  with  numerous  smaller  dots  between;  iv  and  v  black,  v  small; 
a  continuous  black  subventral  band,  covering  tubercle  vi,  below  which 
the  venter  is  pale  gray,  dotted  by  the  scattered  black  tubercles  vii  and 
viii,  sparsely  mottled,  becoming  pinkish  medially.  Thoracic  feet  and 
spiracles  black,  abdominal  feet  gray,  like  the  venter,  with  black 
tubercles.  No  shields;  joints  2  and  13  white  and  black  spotted,  con- 
colorous.     Seta?  black,  short,  stiff. 

Found  by  Mr.  Oslar  on  the  ground  under  willows  near  Denver. 
They  did  not  feed,  being  matured.     Moth,  May  30. 

ALOIS  HAYDBNATA  Packard. 

Eggs. — Shortly  elliptical,  nearly  spherical,  one  diameter  a  little  less 
but  no  flattening  or  truncation;  about  14:  longitudinal  ribs,  low,  dis- 
tinct, running  to  the  antemicropylar  end  where  they  meet  in  a  slightly 
confused  reticulation.  At  the  other  end  they  stop  abruptly  at  a  ridge 
which  represents  the  edge  of  the  obsolete  truncation;  end  reticulate. 
Ribs  nearly  straight,  dotted  faintly  with  two  rows  of  pores;  cross 
striai  fine,  parallel,  not  raised,  not  very  distinct.  Pale  green;  diameter 
0.9  mm.,  the  difference  between  the  two  diameters  scarcely  measurable. 

Laid  loose,  rolling  about  in  the  jar. 

Stage  1. — Head  rounded,  mouth  rather  flatly  truncate;  dark  brown, 
labrumand  antenna^  whitish;  width  0.35  mm.  Body  cylindrical,  normal; 
moderately  elongate.  White;  joints  2-4  and  10-13  look  a  little  swollen 
and  are  honey  yellowish;  six  red-brown  tran verse  bands  on  the  poste- 
rior halves  of  the  segments  4:  to  9,  joined  by  a  subdorsal  line  that  is 
wide  next  to  the  posterior  band,  and  nearly  detached  on  the  anterior 
rim  of  the  segment;  a  lateral,  more  regular  line,  reaching  nearly  the 
whole  length;  bands  broadly  blotched  on  the  venter  and  joined  by  a 
fine  adventral  line.  Joints  2-4  and  10-13  marked  over  the  yellowish 
with  clouded  dorsal  and  subdorsal  purple-brown  lines.  Cervical  shield 
and  anal  plate  darkly  sordid  shaded.  Feet  dark,  nearly  black;  the 
thorax  and  head  held  so  as  to  look  like  a  single  black  knot.     Feet  of 
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joint  10  paler,  especially  outwardly.  Tubercles  and  setae  obscure,  con- 
colorous  and  pale. 

Stage  II. — Head  round,  bilobed,  erect,  flattish  over  the  moderate 
clypeus;  dark  brown,  a  disjointed,  submaculate,  white  band  over  the 
lobes  to  the  clypeus,  a  large  spot  in  clypeus,  epistoma  diffusely  whitish, 
setse  pale;  width  0.6  mm.  Body  cylindrical,  moderate,  normal.  Pos- 
terior three-fifths  of  segments  5  to  9  banded  in  purplish  brown,  joined 
by  a  subdorsal  line,  widened  where  it  joins  the  band  in  the  centers  of 
the  segments.  A  finely  linear  dorsal  line;  venter  wholly  brown,  only 
slightly  streaked  in  whitish.  Anterior  two-fifths  of  segments  white, 
annulate  and  slightly  lumpy,  cut  into* dorsal  and  lateral  patches  by  the 
distinct  subdorsal  line.  Joints  2  to  4  with  the  white  predominating; 
dorsal  and  subdorsal  lines  uniform,  subventral  region  brown,  annulet 
incisures  sordid.  Joints  10  to  13  mostly  brown,  the  dorsum  luteous 
diluted;  subdorsal,  lateral  and  stigmatal  white  bands,  submaculate,  a 
little  lumpy  elevated.  Feet  brown,  the  abdominal  ones  white  dotted. 
Stage  III — Head  rounded,  flattened  before,  slightly^  bilobed,  erect; 
dark  brown,  a  white  dotted  edged  band  over  the  vertex  of  each  lobe  to 
the  clypeus  which  contains  some  white  dots;  base  of  antennae  and  mot- 
tlings  on  sides  below  pale;  width  0.9  mm.  Body  moderate,  cylindrical, 
normal.  Segments  finely  irregularly  annulate,  not  greatly  elongate. 
Dorsal  band  white,  widened  segmentarily,  sordid  shaded;  subdorsal 
dark  brown,  on  joints  5  to  9  composed  of  intersegmental  ellipses,  nar- 
rowly joined  and  covering  all  of  the  lateral  space,  narrow  on  the 
thorax,  confused  and  pale  on  joints  10-13.  Lateral  space  white  on 
the  segments,  narrowed  to  obsolescence  in  the .  incisures.  Venter 
broadly  dark  brown,  finely  obscurely  lined  in  pale.  Feet  brown,  the 
abdominal  ones  whitish  lined  outwardly.  Joint  2  dorsally  dark  brown 
as  also  the  tip  of  the  anal  flap.  White  marks  slightly  mottled  and  cut 
by  the  annulet  incisures,  also  slightly  lumpy  and  folded  on  the  sides. 
Tubercles  and  setae  obscure. 

Stage  IV, — Head  rounded,  scarcely  bilobed,  erect;  brown-black, 
white  dotted;  a  broad,  short,  pulverulently  edged,  white  band  on  ver- 
tex of  each  lobe,  cut  off  before  into  a  dot;  bases  of  antennae  and  epis- 
toma white;  width,  1.3  mm.  Body  as  before,  black-brown  with  dor- 
sal, and  stigmatal,  continuous,  segmentarily  widened,  w^hite  bands, 
nearly  pure,  cut  by  the  fine  annulets,  containing  black  dots  at  tuber- 
cles i  and  iii,  respectively.  Dorsal  band  broad  on  joints  2  to  4,  double 
on  joint  2  with  triplicate  brown  center,  broadly  blurred  on  joints  3 
and  4,  brown  dotted;  powdered  and  confused  with  dots  on  joints  10- 
12;  joint  13  white  dotted.  Lateral  band  uniform  on  joints  2  to  13, 
the  feet  of  10  and  13  narrowly  white  lined  without,  otherwise  dark. 
Venter  finely,  faintly  lined.    Faint  orange  blotches  behind  the  spimcles. 

Stage  V. — Head  squarish,  rounded,  thick,  flattish  before,  vertex 
slightly  notched;  black,  finely  white  dotted;  a  broad,  rectangular  band 
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on  the  vertex  of  each  lobe,  white,  containing  two  black  dots;  epistoma 
white.  Dots  small,  mostly  uniform,  a  little  strigose  and  waved,  espe- 
cially in  the  clypeus;  width  ^1.7  mm.  Body  normal,  rather  robust; 
brown-black;  a  broad  distinct,  sharply  edged,  white  band,  narrowed 
at  the  segmental  incisures,  a  similar  stigmatal  one  faintly  orange 
blotched  below  and  between  the  spiracles.  Subdorsal  space  velvety, 
finely  white  dotted  like  the  head;  venter  finely  lined  in  whitish,  pul- 
verulentl}^;  medio- ventral  band  rather  broad,  cloudy  triplicate.  On 
thorax  the  dorsal  band  replaced  by  a  pair  of  subdorsal  bands,  creamy 
orange  tinted,  irregular,  subconfluent.  On  10-13  dorsal  band  widened, 
more  irregular  and  containing  black  dots;  tubercle  ii  of  12  enlarged, 
white;  anal  flap  black-brown,  white  dotted;  a  white  bar  from  the  stig- 
matal line  on  the  upper  halves  of  the  feet  of  joints  10  and  13.  Feet 
and  spiracles  black;  tubercles  small;  seta?  tine,  short,  dark.  Seg- 
ments finely  and  rather  numerously  annulate,  finely  so  anteriorly  and 
posteriorly. 

Eggs  from  a  female  taken  at  Pine  Grove,  July  19.  The  larva 
reached  the  stage  last  described  September  29  and  began  to  hibernate, 
but  had  not  enough  vitality  to  survive  the  winter.  It  was  apparently 
not  mature.     It  fed  on  wild  cherry  and  Polygonum, 

ENEMERA  JUTURNARIA  Guen^e. 

JSgg. — Elliptical,  one  diameter  much  less  than  the  other  but  not 
sharply  flattened,  not  depressed  at  either  end;  micropylar  end  roundly 
truncate,  the  other  abruptly  rounded,  both  about  alike  but  differenti- 
ated by  the  sculpturing;  truncation  slightly  oblique.  The  two  sides  are 
not  symmetrical.  The  egf^  is  laid  loose,  rolling  about,  and  if  rolled, 
always  stops  with  the  same  side  up.  This  side  has  a  single  median 
impressed  groove;  the  lower  side  two  such  grooves.  Twelve  broad, 
longitudinal,  raised  ridges  join  a  similar  ridge  about  the  rim  of  the 
truncation,  broadly  waved,  rounded,  beaded  with  a  double  row  of 
minute  pores,  joined  by  diffuse  tmnsverse  ridges  to  form  squares  and 
also  by  numerous  fine,  obscure,  transverse  lines,  about  eight  to  the 
square.  Beginning  one  square  from  each  end  the  two  central  ridges 
are  approximated,  the  space  between  depressed  as  a  deep,  smooth 
groove.  On  the  other  side  the  two  median  hollows  are  depressed, 
their  bordering  ridges  less  shai*ply  approximate,  the  grooves  crossed 
by  striae.  In  one  e^g  the  double  grooves  began,  one  of  them  at  one 
square,  the  other  at  two  squares  from  the  truncation,  but  both  ended 
sharply  and  evenly  at  one  square  from  the  other  end.  In  another  egg 
this  was  reversed.  In  still  another  there  was  but  a  single  groove,  but 
it  was  not  centml  and  was  less  deeply  marked  than  the  dorsal  one. 
Micropylar  end  coarsely  reticulate,  the  upper  end  lumpy  from  the 
confused  ridges.  Color  green,  turning  dull  pink,  with  the  ridges  paler. 
Size,  0.9  by  0.7  by  0.6  mm.     Eggs  from  three  females  examined,  alike 
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with  the  variation  indicated.  The  ridges  overhang  the  dorsal  groove, 
projecting  as  white  rims,  serrated  by  the  projected  pores,  which  appear 
as  little  brown  teeth.  Ventral  grooves  more  variable,  not  overhung 
by  the  ridges. 

The  eggs  were  obtained  in  July,  but  did  not  hatch  till  the  follow- 
ing April.  They  are  evidently  scattered  over  the  ground  by  the 
moths,  where  they  lie  all  the  autumn  and  winter.  The  dry  climate 
doubtless  favors  their  preservation,  while  their  peculiar  ribbed  struc- 
ture may  serve  as  a  safeguard  against  too  much  dryness. 

1  have  described  the  larva  previously.^ 

EPIPLATYMETRA  COLORADARIA  Orote  and  Robinson. 

Eggs. — Laid  adherent;  elliptical,  one  diameter  considerably  less, 
rounded,  rather  squarely;  both  ends  abruptly  rounded,  about  alike, 
not  really  truncate;  center  a  little  constricted  and  one  end  a  little 
depressed.  About  14  low  raised  ridges,  longitudinal,  parallel,  stop- 
ping at  the  rim  at  the  micropylar  end,  reaching  the  other  end  confused 
into  reticulations.  They  cArry  a  double  row  of  pores  but  obscure, 
rounded;  cross  strise  fine,  obscure,  parallel,  not  raise<l.  Color  pale 
whitish  green.  Size  1.1  by  0.8  by  0.6  mm.  The  rim  about  the  micro- 
pylar flattening  is  more  distinct  than  the  ribs;  the  end  is  nearly 
smooth,  slightly  radially  reticulate  near  the  rim. 

Stage  I, — Head  rounded,  very  slightly  bilobed,  oblique;  very  pale 
brown,  a  little  vertically  streaked.  Body  moderate,  normal,  whitish, 
a  broad,  straight,  distinct,  pale  purple-brown  band  subdorsally  on 
joints  2  to  13,  not  quite  reaching  the  end,  the  pair  separate,  only 
touching  at  the  middle  of  joint  13,  where  they  terminate.  A  similar 
broad,  pale-brown  ventral  band.  Feet  pale,  ocelli  black,  sutures  of 
the  moiterate  clypeus  brown. 

The  eggs  were  obtained  from  a  female  moth  at  Pine  Grove,  Colo- 
rado, in  the  foothills  at  an  altitude  of  8,000  feet,  but  no  suitable  plant 
could  be  found  for  the  young  larvae  when  they  hatched. 

Family  NOTODONTID^. 

ODONTOSIA  ELEOANS  Strecker. 

Egg. — Hemispherical,  the  base  flat;  opaquely  white,  not  shining; 
finely  and  densely  covered  with  small,  white  granulations,  arranged 
obscurely  in  vertical  lines,  a  little  denser  about  the  vertex,  which  is 
narrowly  clear  with  a  small  central  white  space.     Diameter  1.4:  mm. 

Stage  I. — Head  bilobed,  free,  shining  black,  the  sutures  broadly 
and  lower  parts  of  lobes  diluted  brown;  width  0.65  mm.  Body  cylin- 
drical, normal,  anal  feet  elevated,  segments  subannulate.  White, 
shining,  the  quadrate  cervical  shield,  anal  plate,  leg  plates,  thoracic 

^Entoin.  News,  V,  1895,  p.  63. 
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feet,  and  tubercles  shining  black.  A  faint  vinous  shading  dorsally  on 
joints  4,  5,  6,  and  12,  and  distinct  subventral  sordid  vinous  blotches 
the  whole  length.  Tubercles  normal,  ib  and  iii,  especially  iii,  larger, 
ia  and  ib  separate,  iv  behind  the  spiracle;  no  subprimaries.  Tuber- 
cles distinct,  polished,  black,  the  setae  pale  and  obscure.  Joint  12 
slightly  enlarged,  tubercles  i  and  ii  of  joint  13  anteriorly  in  a  square; 
joint  11  rather  weak.  The  larva  at«  patches  halfway  through  the 
leaf  on  the  upper  surface  and  rested  beside  them. 

Stage  II. — Head  erect,  high,  narrowing  above,  a  low  vertical  notch, 
flattish  before;  pale  luteous,  the  vertices  of  lobes  narrowly  tipped  in 
smoky  brown,  ocelli  dark;  width  1.2  mm.  Body  cylindrical,  joint  12 
slightly  enlarged,  anal  feet  weak,  approximate,  but  used.  Whitish 
green,  smooth,  a  white  subdorsal  line;  subventer  and  feet  broadly 
dark  vinous,  the  anal  ones  only  narrowly  lined  with  this  color; 
thoracic  feet  black.  Tubercles  large,  a  little  elevated,  but  whitish, 
almost  concolorous  with  the  body,  inconspicuous.  Segments  irregu- 
larly annulate;  no  shields. 

Stage  III, — Head  pale  greenish  luteous,  punctate  dotted  in  darker, 
the  sutures  of  mouth  brown,  sutures  of  clypeus  and  a  central  line  also 
dark;  ocelli  blackish;  width  1.6  mm.  Body  cylindrical,  normal,  joint 
12  with  a  small,  sharp,  dorsal  hump.  Green,  yellowish  shaded  on  the 
thorax  and  along  stigmatal  line,  subventer  blotched  with  vinous,  run- 
ning down  on  the  outer  sides  of  the  feet.  Anal  feet  small,  vinous 
lined,  used.  Spiracles  small,  black  ringed.  Segments  subannulate, 
slightly  shining,  joint  6  with  a  very  slight  annular  swelling. 

Stage  IV, — Head  high,  flattened  before  and  at  the  sides,  vertex 
slightly  notched;  pale  green,  blotched  with  dull  red  on  the  sides  below 
and  about  the  mouth,  shading  upward;  width  2.5  mm.  Body  cylin- 
drical, joint  6  with  a  central,  slight,  collared  elevation,  12  with  a 
broad,  low  hump.  Green,  the  space  between  the  spiracles  and  the 
feet  broadly  shaded  in  purple  brown,  slightly  shading  upward  toward 
the  dorsum,  more  distinctly  on  the  hump  and  quite  darkly  on  the 
annular  elevation  of  joint  6.  Thoracic  feet  and  abdominal  ones  out- 
wardly dark  purple  brown;  spiracles  black  ringed.  Tubercles  slightly 
elevated,  green;  anal  feet  small,  used.  Venter  broadly  pale  green. 
The  transverse  purple  lines  of  joints  6  and  12  become  more  distinct 
with  growth.  Later  the  dull  vinous  color  shades  nearly  up  to  the 
dorsal  line,  the  purple  dorsal  ridges  of  joints  6  and  12  are  slightly 
relieved  by  whitish. 

Stage  V, — Head  higher  and  wider  than  joint  2,  rounded,  flattened 
on  the  front  and  sides,  narrowed  a  little  above  and  slightly  bilobed; 
shining,  smooth,  yellowish  green  from  the  clypeus  to  vertex  centrally, 
the  clypeus  and  sides  shade  in  dark  brownish  red;  mouth  dark  red; 
surface  shagreened  slightly,  making  the  red  shade  mottled-reticulate 
in  greenish;  width,  3.5  mm.     Body  cylindrical,  joints  6  and  12  with 
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low,  collared,  dorsal  humps;  anal  plate  rounded,  smooth,  small;  no 
shields.  Feet  moderate,  equal,  the  anal  pair  a  little  smaller,  but  used 
in  walking.  Dorsum  shaded  in  vinous  brown  mixed  with  grayish, 
only  a  trace  of  green  in  the  incisures  dorsally ;  venter  narrowl}^  green. 
Thoracic  feet  red-brown,  the  foot  of  joint  7  and  the  others  in  a  less 
degree  with  a  purple  brown  streak  outwardly.  Humps  narrowly  pale 
gray,  spotted  and  streaked  in  purplish  black.  Tubercles  whitish  with 
black  hair  dots,  ai  little  elevated,  distinct,  normal.  Spiracles  large, 
white,  black  rimmed.  The  dark  mark  on  the  hump  of  joint  6  is  an 
irregular  black  band  from  behind  the  spiracle  over  the  dorsum  and  an 
elongate  spot  between  tubercles  i  and  iii.  Joints  2  to  5  are  more  red- 
dish than  6  to  13,  having  no  gray;  the  hump  of  joint  12  is  reddish  and 
the  gray  consists  of  traces  of  the  collar  markings  of  joints  7  to  11, 
most  distinct  at  the  spiracles.  Later  joints  2  to  6  are  a  little  smaller 
in  diameter  than  the  rest  of  the  body,  joint  2  slightly  widened  and 
pale  on  the  sides.  The  body  becomes  all  lilaceous  except  narrowly 
ventrally  with  the  same  marks,  but  no  distinctly  different  reddish 
tints.     Anal  plate  with  a  narrow  red  rim. 

Larvro  found  on  aspen  at  Bailey's  in  the  Platte  Canyon,  mixed  with 
Pheosia  dimidiata^  which  they  greatly  resembled  in  the  egg  stage.  A 
larva  entered  the  earth  to  pupate  July  31,  and  the  moth  emerged 
May  6  the  following  season. 

In  the  last  stage  the  larva  rest«  on  the  twigs  of  its  food  plant,  which 
it  closely  mimics  in  shape  and  color. 

Family  COCHLIDIID^. 

TORTRICIDIA  TEST  ACE  A  Packard,  variety  CRYPT  A  Dyar. 

I  had  no  expectation  of  finding  a  slug  caterpillar  in  Colorado,  as  the 
climate  seems  too  dry.  However,  Mr.  Caudell  netted  a  female  moth 
in  a  narrow,  wooded  gulch  leading  off  from  the  Platte  Canyon,  not  far 
below  Bear  Gulch.  The  moth  differs  only  slightly  from  the  Eastern 
ToTt7*icidia  testacea^  being  paler  and  less  strongly  dark  shaded,  but  the 
larva  shows  some  rather  unexpected  differences,  showing  it  to  be  a 
distinct  local  variety  of  that  species.  The  pattern  of  markings  is  more 
generalized  in  the  Rocky  Mountain  race. 

Eggs, — Elliptical,  flat,  but  rather  thick  and  arched,  translucent, 
slightly  yellowish,  the  reticulations  obscure;  size,  0.8  by  0.6  mm.,  all 
as  usual  in  the  family. 

.  Stage  L — As  in  the  Eastern  species,  the  subdorsal  spines  Y-shaped, 
the  anterior  prong  shortened  on  the  hinder  segments,  especially  on 
joint  11;  not  strongly  alternating,  yet  perceptibly  so;  greenish  trans- 
lucent, the  ridges  whitish;  head  green,  eye  black,  mouth  brown;  skin 
smooth.     All  normal,  no  markings. 
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Stage  TI. — Elliptical,  joint  13  quadrate,  normal,  narrowed  behind. 
Depressed  spaces  large  and  deep,  all  present;  ridges  and  latticed  ele- 
vations between  the  depressed  spaces  densely  papillose  granular, 
especially  around  the  margin;  setae  distinct,  short,  dark,  pointed, 
normal.  All  faintly  whitish;  latticed  ridges  of  dorsal  space  1  granule 
wide. 

Stage  ITL — Elliptical,  normal.  Green,  a  yellow  subdorsal  line  cen- 
trally, reaching  farther  posteriorly  than  anteriorly;  a  round,  red  spot 
crossing  the  subdorsal  lines,  but  yellow  edged  and  paler  centered,  sit- 
uated on  joints  7  and  8. 

Stage  IV, — ^The  purplish-red  spot  is  rounded,  a  little  larger  than 
before;  yellow  subdorsal  line  not  quite  reaching  the  extremities.  The 
larva  now  eats  the  whole  leaf. 

Stage  V. — The  patch  is  irregularly  triangular,  occupying  about  a 
third  of  the  dorsum;  it  covers  depressed  spaces  (1)  of  five  joints  and 
reaches  the  middle  of  the  side;  a  red  dash  on  joint  3.  The  yellow  lines 
reach  to  the  anal  end,  but  not  to  the  head. 

Sta^ge  VI. — ^The  patch'reaches  the  anterior  and  posterior  extremities 
narrowly,  on  the  sides  to  the  depressed  space  (4)  of  joints  7  and  8, 
with  a  little  point  toward  (4)  of  joints  6  and  9.  It  is  as  in  the  normal 
T.  teatacea^  except  that  the  patch  did  not  reach  below  the  middle  of 
the  side,  being  exactly  as  in  some  fully  marked  examples  of  T.  cassonia. 
The  larva  had  but  six  stages. 

Eggs  June  1,  mature  larva  July  14. 

Family  PYRALID^. 

MBLITARA  JUNCTOLINEELLA  Hulst. 

Larva. — Head  rounded,  slightly  bilobed,  held  flatly;  clypeus  nearly 
reaching  vertex,  the  sutures  depressed;  bright  red-brown,  epistoma 
paler,  ocelli  black;  width  2. 1  mm.  Body  slightly  flattened,  the  segments 
strongly  2-annulate;  cervical  shield  large  but  rather  narrow,  transverse, 
shining  black;  anal  plate  very  large,  black.  Tubercles  small,  black, 
i  and  ii  in  line,  iv  +  v,  nonnal.  Feet  with  the  crochets  in  an  ellipse. 
Dark  purplish,  nearly  black;  skin  coarsely  wrinkly  shagreened;  spira- 
cles rounded,  black.  Thoracic  feet  brown;  setae  fine,  brown,  rather 
long.  On  the  thorax  ia  +  ib,  iia  +  iib;  on  joint  13  anteriorly  a  medio- 
dorsal  shield  and  on  joint  2  a  small  crescent  before  the  spiracle,  not 
contrasted. 

Larvae  feeding  gregariously  within  the  leaves  of  the  prickly  pear 
cactus  were  found  on  the  pmirie  near  Denver,  May  11.  They  had 
obviously  passed  the  winter  as  half -grown  larvae  in  this  situation  and 
were  feeding  rapidly.  However,  it  proved  impossible  to  breed  them, 
and  the  above  supposition  as  to  their  identity  was  gained  from  the  cap- 
ture of  a  female  moth  on  the  prairie  near  Golden,  June  5. 
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ACROBASIS  BBTULELLA  Hulst. 

Larva. — Head  round,  black,  coarsely  shagreened,  epistoma  sordid 
white.  Body  purplish  black,  the  segments  coarsely  3-annulate,  not 
shining.  Tubercles  small,  black,  corrugated  radially,  iv  and  v  closely 
approximate,  in  line.  Anal  plate  black;  feet  noimal,  setae  rather  long, 
fine. 

Spinning  a  web  among  the  leaves  of  birch  and  living  in  a  cone  made 
of  frass  united  with  silk.     Platte  Canyon;  imago  July  1. 

PIONEA  BELIALIS  Druce. 

Larva. — Head  small,  flat,  half  retracted  in  joint  2,  black,  the  sutures 
pale.  Cervical  shield  bisected  into  two  quadrangular  halves,  distinctly 
separate.  Body  nearly  cylindrical,  uniform,  robust,  incisures  only 
slightly  marked;  anal  plate  brownish,  feet  normal.  Pale  yellow  with 
large,  conspicuous,  round,  black  tubercles;  ia+ib,  iia+iib,  iv+v,  iiia 
present,  large,  situated  above  and  before  the  spiracle,  vii  a  single 
brown-black  tubercle,  viii  distinct  on  the  legless  segments.  Crochets 
of  abdominal  feet  in  a  broad  ellipse,  narrowly  broken  outwardly. 
Thoracic  feet  black,  the  abdominal  ones  like  the  body.  Spiracles 
small,  black-rimmed. 

The  larvae  are  leaf  miners  in  an  herbaceous,  aromatic  plant,  Coleo- 
santkiis  grandifiora^  growing  in  bunches  in  moist  spots  in  the  foothills. 
I  found  them  in  a  gulch  near  the  mouth  of  the  Platte  Canyon.  The 
mine  forms  a  large  brown  blotch  extending  through  to  both  epidermes 
at  the  terminal  part  of  a  leaf,  occupying  three-fourths  or  more  of  the 
surface.  At  maturity,  the  larva  emerges  and  spins  up  a  three-cornered 
box  in  one  of  the  soft,  young  leaves  at  the  end  of  the  shoot  where  it 
pupates.     This  leaf  becomes  wrinkled  with  growth. 

Larvae  found  matured  July  11,  at  which  time  there  were  only  a  few 
left,  most  having  pupated.    The  moths  began  to  emerge  at  once. 

A  Tachinid  parasite,  hoglossa  ha^tata  Coquillet,  was  raised  from  the 
larvae. 

A  specimen  of  the  moth  was  sent  to  Prof.  C.  H.  Fernald,  who 
says  that  it  should  be  referred  to  the  genus  Oybalomm.  He  adds  that 
it  reminds  him  in  appearance  of  Titanio  hdiamihiales  Murtfeldt,  which 
is  also  a  leaf  miner  in  the  larval  state. 

Family  PTEROPHORID^. 

OXYPTILUS  DBLAWARICUS  ZeUer. 

La/rva. — Head  rounded,  whitish.  Body  light  green  with  a  rather 
broad  white  subdorsal  stripe,  containing  a  round  creamy  patch  on 
joints  6  and  7;  feet  normal,  slender.  Tubercles  i  and  ii  united,  single 
haired,  the  hair  of  i  leaning  forward,  ii  backward;  tubercle  iii  single 
haired,  leaning  forward,  iv  and  v  united,  not  strongly  oblique;  vi 
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single  haired,  directed  backward;  vii  with  three  hairs  on  the  leg  ba8e, 
one  stronger  than  the  others;  no  secondary  hairs,  the  skin  finely 
granular.  On  the  thorax  tubercles  ia  and  ib  united,  iia+iib,  iii+iv+v, 
vi  double.  No  shield,  but  six  setse  in  two  rows,  three  on  the  prespi- 
racular  wart  and  two  on  the  subventral. 

The  pupa  is  winged  as  in  0,  perisdidactylus  Fitch. 

Larvse  on  the  wild  grape  in  the  Platte  Canyon,  June  1,  moth  out 
June  11.  The  larvae  were  mature  when  found  and  ready  to  pupate, 
but  there  was  no  sign  on  the  plants  of  spun  up  leaves,  such  as  the 
allied  species  makes. 

The  specimens  were  at  first  determined  as  O.  periscdida^^tylns^  as 
the  J'  agree  with  a  moth  so  labeled  by  Professor  Fernald,  bred  at  the 
Department  of  Agriculture  on  grape  (No.  4440).  The  wide  dissimi- 
larity of  the  larvae  ( O,  periscelidactyhts  has  warts  and  secondaiy  hairs) 
led  me  to  reexamine  the  moths.  O.  del<i\cari<ms  is  extremely  similar 
to  O,  periscdidactylus^  much  more  so  than  the  descriptions  by  Wals- 
ingham  and  Fernald  would  imply.  It  is  smaller,  the  palpi  are  shorter, 
the  antennae  completely  white  ringed,  and  the  space  between  the  white 
lines  on  the  feathers  of  the  fore  wing  is  dark  brown,  contrasting  with 
the  rest  of  the  wing.     Otherwise  I  see  no  differential  characters. 

The  following  are  the  notes  made  at  the  Department  of  Agriculture 
on  the  number  4440,  above  referred  to: 

May  29,  1889.  Tortricid?  on  grape  from  J.  B.  Schseffer,  Deward,  Pennsylvania. 
Larvse  uniformly  greenish  yellow  with  darker  median  line  and  somewhat  paler  head. 
The  hairs  arising  from  the  warts  are  long,  rather  coarse,  and  colorless.  *  *  * 
They  remind  one  of  Nola.    Moths  issued  June  9-11. 

PTEROPHORUS  SULPHUREODACTYLUS  Packard. 

Larva. — ^Thick,  flattened,  tapering  at  the  ends;  feet  normal,  slender. 
Head  rounded,  bilobed,  the  apex  under  joint  2,  mouth  projecting; 
width  about  1.2  mm.;  black,  the  sutures  broadly  brown.  Body  with- 
out secondary  hairs,  the  warts  low  and  diffuse;  i  with  three  or  four, 
ii  with  one  hair,  these  warts  somewhat  approximate;  iii  with  several 
hairs;  a  group  of  six  hairs  on  the  subventral  fold  without  wart  and  a 
hair  posteriorly  in  line,  absent  on  some  segments;  several  hail's  for 
tubercle  vi.  Olivaceous  green,  a  broken,  broad,  sordid  white  sub- 
dorsal line  along  warts  i  and  ii  with  four  black  dots  on  each  segment 
between  in  a  square,  becoming  black  blotches  on  the  posterior  seg- 
ments. Wart  iii  pale;  spiracles  black;  skin  finely  dark  granular; 
cervical  shield  blackish,  hairy;  thoracic  feet  black,  the  abdominal  ones 
pale.  Hair  white,  minutely  glandular  tipped;  segments  obscurely 
2-annulate;  a  black  impressed  lateral  dot  in  the  middle  of  the  segment 
.  The  larvBe  were  found  webbing  up  the  young  heads  of  a  wild  sun- 
flower, TleUanthiis pumihjs^  and  feeding  within  the  spun  mass.  They 
occurred  on  the  foothills  near  Boulder  Creek  Canyon.  Spun  among 
dead  leaves;  emerged  June  10. 
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PLATYPTILIA  COSMODACTYLA  Huebner. 

Larva. — Head  round,  vertically  bilobed  posteriorly,  pale  testaceous. 
Body  cylindrical,  normal,  green,  a  dull  crimson  dorsal  line  with  a 
small  oblique  subdorsal  dash  on  joint  6  and  a  dash  on  joints  5  to  12; 
a  white  subdorsal  line  from  joint  2  posteriorly  to  13  anteriorly  and 
a  broken  subdorsal  one  the  larger  anterior  part  on  each  segment 
oblique.  Tubercles  small,  hairs  single,  i  and  ii  separate,  iv  and  v 
approximate,  v  anterior  and  dorsal  to  iv.  On  thorax  ia+ib,  iia+iib, 
iv+v,  numerous  fine,  short,  secondary  hairs,  shorter  and  easily  dif- 
ferentiated from  the  primary  ones,  bulbous  tipped.  Hairs  all  white, 
not  long,  inconspicuous. 

The  larva  was  found  resting  on  the  red  fruit  bract  of  Lonwera 
involucrata,  and  was  not  obsei*ved  to  feed,  being  matured  and  pupating 
immediately.  Apparently  the  larvae  do  not  eat  the  leaves,  but  more 
probably  the  flowers.  Found  at  Pine  Grove,  Platte  Canyon,  altitude 
about  7,000  feet. 

ALUCITA  CINERASCENS  Walsingharo. 

Larva. — Head  long,  the  mouth  pointed,  apex  under  joint  2;  whitish. 
Body  flattened,  narrow,  not  tapering.  Tubercles  i  and  ii  approximate 
with  one  long  and  several  short  hairs,  iii  singled  haired,  iiib  several 
haired,  iv+v  large,  many  haired,  the  others  retracted  subventrally. 
Translucent  green,  with  obscure,  straight,  subdorsal  and  broken  lateral 
lines,  the  latter  above  tubercle  iii.  Warts  black,  i+ii  largely  so,  and 
forming  a  double  row  of  distinct  spots  separated  by  a  straight  line  of 
the  ground  color.  Anterior  edge  of  joint  2,  posterior  rim  of  reduced 
cervical  shield  and  warts  of  anal  flap  also  black  marked.  Hairs  white, 
spinulose;  none  secondary.     Pupa  free,  not  in  a  cocoon. 

Larvse  in  the  heads  of  IMianthus  pumilus^  near  Boulder  Creek 
Canyon,  May  23;  moths  issued  June  12.  Eggs  were  obtained  from 
these  which  passed  the  winter  without  hatching,  showing  the  species 
to  be  single  brooded  with  hibernation  in  the  egg  state. 

Egg, — Oviform,  elliptical,  one  end  more  pointed  than  the  other, 
both  slightly  truncate  at  the  extreme  tips,  strongly  and  sharply  flat- 
tened on  two  sides,  like  cakes  cut  out  of  dough;  pale  yellow,  opaque, 
not  shining,  the  surface  slightly  shagreened,  not  sculptured.  Size, 
0.55  by  0.4  by  0.15  mm. 

Family  TORTRICID^. 

TERAS  FOLIANA  Walsingham. 

Larva. — Head  rounded,  the  apex  under  joint  2,  paraclypeal  pieces 
reaching  vertex;  red  brown,  shaded  sordid  at  the  mouth,  ocelli  black; 
width  1.2  mm.     Body  translucent,  soft  green,  not  shinmg;  cervical 
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shield  large,  pale  luteous,  black  rimmed  posteriorly.  Tubercles  large, 
colorless,  a  little  elevated,  normal,  iv+v.  Male  glands  large,  dark 
purple.     Feet  and  setae  pale,  no  marks. 

Abundant  on  the  Oerocarpvs  parmfoliiis^  folding  the  leaves  and  liv- 
ing within  the  houses  so  formed;  pupa  in  a  folded  leaf.  Some  of  the 
bushes  suffered  severely  from  these  larvae.  The  moths  were  common 
flying  over  the  dry  foothills  in  July  among  the  Cerocarpus  bushes  at 
Platte  Canyon  and  Manitou;  doubtless  also  throughout  the  range. 

CACOECIA  ARGYROSPILA  Walker. 

La/rva, — Head  pale  luteous  brown,  a  black  line  on  sides  and  ocelli 
black,  jaws  brown.  Body  green,  cervical  shield  all  green,  transclu- 
ent,  tubercles  pale,  a  little  elevated,  normal;  no  marks. 

Another  larva  had  the  head  pale  brown  with  a  darker  line  along  the 
side  on  ocelli  and  jaws.  Cervical  shield  all  transclucent  green  with  a 
tiuce  of  brown  tint,  unbordered.  Body  all  green;  first  pair  of  tho- 
racic feet  black,  the  rest  green.     Dorsal  vessel  dark. 

Another  larva  had  the  head  black,  diluted  with  whitish  irregularly 
on  the  face;  thomcic  feet  black  ringed,  those  of  joint  4  less  strongly 
so.  Cervical  shield  black  edged,  luteous  centrally,  shading  to  whitish 
transcluent  in  front.     Body  all  green. 

Another  larva  had  the  head  greenish  testaceous,  black  below  at 
mouth  but  epistoma  pale;  width  1.5  mm.  Cervical  shield  translucent 
greenish  testaceous,  shading  to  brown-black  at  the  edges.  Body  trans- 
lucent sordid  gi-een,  slightly  olivaceous  doi'sally,  tubercles  broadly 
paler,  elevated,  rather  large;  segments  coarsely  2-annulate  dorsally; 
male  glands  faintly  yellow.  Setae  long,  pale,  normal;  ia+ib,  iia+iib, 
iv+v.  No  anal  plate.  First  two  pairs  of  thoracic  feet  blackish 
marked,  the  last  pair  brownish. 

I  give  these  several  descriptions  to  illustrate  the  variability  of 
this  larva.  It  is  especially  unfortunate,  as  the  larvae  of  several  other 
Tortricids  are  closely  similar  to  this  and  hard  enough  to  distinguish 
anyway.  The  species  occurred  on  oak,  willow,  ash,  and  box  elder, 
generally  distributed  but  not  locally  very  abundant. 

CACOECIA  VIVIDANA  Dyar. 

Larva. — Head  slightly  bilobed,  flat,  jet-black  or  partly  diluted  on 
the  face;  cervical  shield  luteous  except  for  dots  at  the  borders.  Body 
slender,  cylindrical,  the  feet  short,  segments  irregularly  3-annulate. 
Sordid  transcluent  green,  a  clearer  dorsal  and  subdorsal  line;  tuber- 
cles round,  white,  distinct,  with  coarse  white  setae;  iv+v.  Spiracles 
black  ringed;  thoracic  feet  black  with  paler  joints,  abdominal  ones 
pale.  Dorsum  faintly  olivaceous  shaded.  Male  glands  in  joint  9 
showing  as  an  ochmceous  shade. 

Webbing  up  the  leaves  of  Rvhm  ddidoma  in  the  Platte  Canyon, 
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May  25.  Others  from  wild  cherry  mixed  with  Cenopis  directana^  from 
which  I  do  not  know  how  to  distinguish  them.  This  is  not  more  than 
a  variety  of  Cacoeciu  argyrospila;  it  has  the  same  markings,  but 
bright  red  brown  on  a  pale  yellow  ground.  All  the  specimens  are 
from  Colorado,  while  C.  argyrospila  is  widely  distributed.  I  have 
thought  best  to  give  it  a  distinctive  name.  It  has  been  bred  at  the 
Department  of  Agriculture  under  the  No.  4464. 

CACOECIA  SEMIFERANA  Walker. 

Larva, — Head  black,  diluted  whitish  on  the  face;  cervical  shield 
greenish,  black  on  the  edges.  Body  translucent  green,  blackish  from 
the  food.  Male  glands  yellowish,  subventral  fold  somewhat  opaque. 
Feet  pale,  those  of  joint  2  black. 

Webbing  the  leaves  of  oak  and  apparently  confined  to  this  tree.  A 
number  of  very  young  ones  were  collected  in  the  Platte  Canyon  May 
18,  mixed  with  other  Micro  larvse  on  the  young  oak  leaves.  Imago, 
June  11. 

CACOECIA  NUGUNDANA  Dyar. 

Larva. — Head  rounded,  obliquely  extended,  pale  green,  ocelli  black, 
jaws  brown.  Body  tortriciform,  slender,  normal,  rapidly  moving.  All 
translucent  pale  green,  tubercles  inconspicuous,  concolorous,  setae  pale 
and  rather  long;  dorsal  vessel  dark.  Male  glands  light  yellow,  distinct. 
Feet  green;  no  marks. 

Spinning  up  the  leaves  of  the  box  elder,  defoliating  the  trees  in 
Denver  and  Golden,  not  seen  on  any  of  the  trees  in  the  Platte  Canyon. 
The  moth  is  very  like  C.  semiferana^  but  is  very  markedly  paler;  I 
think  it  a  distinct  species.  The  larva  is  always  entirely  green  in  all 
stages  while  the  other  larva  has  a  black  head,  only  becoming  whitish 
on  the  face  in  the  last  stage.     The  food  plants  seem  constant  for  both. 

Professor  Fernald  tells  me  that  Prof essor  Riley  had  named  this  moth 
after  its  food  plant  as  I  have  done,  but  I  am  not  aware  of  any  published 
description  nor  was  he. 

CACOECIA  CERASIVORANA  Fitch. 

These  well-known  larva?  were  found  in  the  Platte  Canyon,  webbing 
up  amass  of  leaves  of  the  wild  cherry  into  a  head,  within  which  a  large 
number  of  them  were  found.  Head,  shields,  and  tubercles  are  black, 
the  body  shaded  blackish  all  over.  Male  glands  yellowish.  Imago, 
June  24. 

CACOECIA  ROSACEANA  Harris. 

Larva. — Head  brownish  luteous,  epistoma  white,  apex  under  joint 
2.  Body  all  green,  slightly  shining,  no  marks;  cei*vical  shield  large, 
green,  narrowly  black  rimmed  at  the  sides  and  behind  continuously. 
Tubercles  small,  slightly  elevated.  Thoracic  feet  pale,  the  anterior 
ones  dark  brown;  crochets  of  abdominal  feet  in  an  ellipse. 
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Other  larvse  had  the  head  black  or  partly  brown  over  the  vertex; 
shield  diluted  green  in  front,  brown  centrally.  Body  all  green  with- 
out dorsal  shade,  the  feet  of  joint  2  black.  These  were  bred  from  a 
large  patch  of  eggs  laid  in  a  flat  mass  overlapping  like  shingles.  The 
eggs  were  on  a  woodbine  leaf,  but  the  larvae  did  not  like  this  plant.  1 
bred  them  on  wild  cherry.  Other  larvse  taken  on  plum,  wild  cherry, 
and  oak.  In  stage  I  the  head  was  shining  black,  mouth  paler;  bilobed, 
held  obliquely.  Body  slender,  submoniliform;  all  pale  yellow  with- 
out shields  or  plates.  Tubercles  obsolete,  setae  obscure.  In  stage  II 
the  head  was  pale  luteous,  the  body  greenish,  transparent,  no  marks. 
After  that  the  head  and  cervical  shield  were  black  till  the  last  stage, 
when  the  black  was  more  or  less  replaced  by  luteous  brown.  Moths 
issued  August  9. 

LOPHODERUS  COLORADANA  Femald. 

Larva, — Head  whitish,  bilobed,  partly  under  joint  2.  Body  slender, 
all  pale  green,  translucent;  segments  3-annulate;  tubercles  whitish,  a 
little  elevated,  under  lens  concolorous,  colorless,  elevated,  and  mod- 
erately large;  iv+v.  Shield  all  concolorous,  no  marks.  Feet  nor- 
mal, crochets  in  a  complete  ellipse  of  several  rows. 

Spinning  a  somewhat  tube-like  web  in  the  seed  heads  of  Pulsatilla 
hiraiitinum  high  on  the  foothills  back  of  Golden. 

CENOPIS  DIRECTANA  Walker. 

Larva, — Head  and  shield  black;  width  1.5  nmi.  Body  green, 
broadly  olivaceous  shaded  dorsally,  leaving  the  tubercles  pale,  joint 
13  green.  Thoracic  feet  black,  abdominal  ones  short,  normal.  Other 
larvae  had  the  head  mahogany  red,  the  sutures  black;  cervical  shield 
partly  brown-red  in  front. 

The  larvae  occurred  on  wild  cherry  in  the  Platte  Canyon  m  May. 
The  moth  is  very  variable,  but  a  distinct  species,  I  think.  Professor 
Fernald  makes  it  a  synonym  of  C,  retimdatana^^  but  it  may  be  separated 
from  Northern  specimens  that  I  have  under  that  name.  Lord  Wal- 
singham's  figure  *  can  be  closely  matched  by  some  of  my  specimens. 
Others  are  much  suffused  with  brown. 

PLATYNOTA  LABIOSANA  ZeUer. 

Larva, — Head  flat,  the  apex  under  joint  2;  shining  black,  the  epis- 
toma  and  bases  of  antennae  white;  width  about  1.2  mm.  Body  slender, 
flexible,  tapering  a  little  at  the  ends,  scarcely  flattened;  segments 
strongly  3-annulate,  creased  in  the  incisures.  Cervical  shield  large, 
black,  narrowly  bisected  by  pale;  prespiracular  and  subventi*al  tuber- 
cles large,  black;  thoracic  feet  shining  black,  abdominal  ones  short, 

1  Trans.  Am.  Ent.  Soc,  X,  1882,  p.  20. 

« JU.  Lep.  Het.  Brit.  Mus.,  IV,  1879,  pi.  lxiv,  fig.  4. 
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normal,  green,  slightly  dark  shaded;  anal  pair  dull  black.  Body 
slightly  translucent  sordid  olivaceous  green,  dorsal  vessel  narrowly 
dark;  the  subventral  fold  looks  lighter  when  well  folded;  no  marks. 
Tubercles  rounded,  rather  small,  slightly  elevated,  with  black  hair- 
tubercles,  but  the  plate  concolorous  with  the  skin;  iv+v,  ia+ib, 
iia+iib,  one  above  the  other.  Spiracles  black  with  pale  centers.  Setae 
rather  long,  dusky.  f 

Webbing  up  the  leaves  and  stem  of  Argemone  inexicana^  the  pupa 
in  a  folded  leaf  with  the  end  bitten  off.  Often  injurious  to  the  plant, 
as  they  eat  the  growing  stem,  distorting  the  plant.  Also  found  on 
a  species  of  Gilia^  but  perhaps  as  an  accident.  Found  at  Golden  and 
Boulder,  near  or  on  the  prairie.  I 

The  United  States  National  Museum  has  fragments  of  two  speci- 
mens, one  labeled  in  Zeller's  handwriting,  the  other  taken  by  Belfrage 
in  Texas,  July  2.  Mr.  Busck  thinks  that  they  may  have  been  part  of 
Zeller's  types;  they  certainly  agree  with  his  description.  My  speci- 
mens run  larger,  though  some  are  of  the  same  size,  and  the  banding 
on  the  fore  wings  is  heavier,  not  being  so  much  confined  to  the  costal 
edge  as  in  Zeller's  specimens.  But  the  sexes  are  marked  alike,  which 
confirms  me  in  the  determination,  as  it  is  an  unusual  chararter  in  this 
genus. 

Family  YPONOMEUTID^. 

ORCHEMIA  DIANA  Huebner.i 

Larva. — Head  rounded,  bilobed,  sutures  depresvsed,  pale  reddish, 
whitish  on  the  paraelypeal  pieces  and  mouth,  a  black  line  on  the  pos- 
terior side  of  lobes.  Body  slender,  tapering  a  little  at  the  ends;  trans- 
lucent greenish  yellow,  scarcely' distinctly  colored;  a  dull  white  dorsal 
band  of  pigment,  somewhat  cut  by  the  annulets,  touching  tubercle  i, 
well  defined.  Tubercles  large,  black,  round,  a  little  elevated;  iv+v, 
normal.  A  diffuse  yellowish  white  stigmatal  band.  SetsB  moderate, 
pale.  The  food  shows  dark  green  or  sordid,  being  especially  visible 
subdorsally. 

Cocoon  large,  a  broad  sheet  of  white  silk,  under  which  the  true 
cocoon  is  formed,  tube  like,  enlarged  in  the  middle. 

The  larvae  were  very  common  on  the  birch  in  the  Platte  Canyon, 
more  especially  higher  up,  at  an  altitude  of  7,000  feet;  also  on  the  foot- 
hills back  of  Golden  at  a  similar  altitude.  The  birches  were  often 
completely  defoliated  by  the  larvae,  except  for  the  leaves  which  served 
to  support  the  cocoons,  though   these  were  often  distributed  over 

*  Professor  Femald  identifies  this  species  with  the  European  0.  diana.  I  have  seen 
but  two  specimens  of  this  rare  species,  and  both  differ  from  the  American  form,  of 
which  I  possess  now  a  large  series.  Our  moths  are  very  dark,  with  no  trace  of  the 
greenish  overlying  scales  of  the  European  ones.  They  may,  perhaps,  be  separated 
under  the  varietal  name  betuliperda. 
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neighboring  low  plants.  At  the  Half  Way  House  on  the  Pikes  Peak 
Railroad,  at  a  similar  altitude  to  the  places  where  this  species  occurred 
so  abundantly  farther  up  the  range,  no  specimens  were  seen  and  the 
birches  were  uninjured.  The  species,  therefore,  seems  to  be  local  in 
its  appearance.  Prof.  C.  P.  Gillette  spoke  to  me  of  this  species  as 
one  that  he  had  long  observed  to  be  destructive  to  the  birch. 

The  larva  lives  under  a  delicate  web  which  it  spins  over  the  surface 
of  a  leaf,  held  above  the  surface  by  the  curl  of  the  leaf.  It  eats  the 
parenchyma  on  the  upper  side,  skeletonizing  the  leaves,  which  become 
brown  and  dry. 

CEROSTOMA  RUBRELLA  Dyar. 

Larva. — Flattened,  the  dorsal  section  rounded  triangular,  strongly 
tapering  at  both  ends.  Head  small,  elongate,  held  nearly  flat,  with 
broad  high  clypeus,  vertex  under  joint  2;  pinkish,  mottled  over  the 
lobes  with  large,  pale  brown  spots;  clypeus  and  epistoma,  with  antennae 
and  anterior  thoracic  feet  whitish,  somewhat  mottled;  ocelli  and  tips 
of  antennse  dark;  width  1  mm.  Body  thickest  at  joints  5  and  6;  shields 
nearly  concolorous,  not  contrasted.  Slate  gray,  dorsal  line  yellowish 
brown,  pale  yellow  edged,  a  little  irregular  and  clouded,  faintly  cutting 
the  cervical  shield,  which  is  pinkish  gray,  edged  with  neat  black  tuber- 
cles; stigmatal  fold  obscure,  faintly  shaded  in  yellowish  and  brown. 
Feet  normal,  pale.  Tubercles  small,  black,  distinct,  whitish  ringed; 
iv  and  v  separate,  iv  a  little  dorsad;  on  joint  3  ia  and  ib  approximate, 
separate  on  joint  4;  iia  +  lib,  iv  +  v.  Setae  distinct,  brownish.  A  few 
white  lateral  dots  and  some  stigmatally;  segments  obscurely  about 
6-annulate. 

Solitary  on  the  backs  of  the  leaves,  perfectly  exposed  and  spinning 
no  web;  on  Berberis  repens^  Boulder  Creek  Canyon;  also  in  other  can- 
yons, but  less  commonly.  Larvae  active,  jumping  off  the  leaves  when 
disturbed. 

The  moths  resemble  the  European  Cerostonia  radiatella  Donovan, 
which  has  been  recorded  also  from  America.  They  are  similar  in 
shape  and  size,  and  are  like  one  form  of  that  variable  species  in  color- 
ation. But  they  are  not  variable,  my  12  specimens  being  absolutely 
uniform,  besides  which  the  larva  and  food  plant  are  different.  I  have, 
therefore,  thought  them  deserving  of  a  distinct  name. 

Palpi  clothed  with  black  and  a  few  white  vscales,  longer  at  the  end  of 
the  second  joint;  face  black  and  white  scaled;  vertex  with  long  red 
brown  vestiture,  basal  joint  of  antennae  and  neck  narrowly  white; 
antennae  white  and  black  banded  below.  Thorax  and  fore  wings  above 
smooth  red  brown  with  bronze  reflection,  an  obscure  lighter  my  from 
the  base  along  the  submedian  vein,  distantly  edged  above  with  a  few 
black  scales  which  are  more  distinct  on  the  outer  half  of  the  wing. 
Abdomen  and  hind  wings  silky  blackish,  as  are  all  the  wings  below, 
the  costa  of  fore  wings  only  narrowly  pale.  Legs  and  abdomen  below 
pale  gray,  shining.     Expanse,  14  mm.  ^ 
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Family  GELECHIID^. 

GNORIMOCHEMA  COQUILLETTELLA  Busck. 

Larva. — Head  rounded,  elongate,  vertex  under  joint  2,  clypeus  tri- 
angular, high,  not  reaching  vertex;  ocelli  black,  jaws  brown;  width 
0.8  mm.  Body  somewhat  flattened,  incisures  distinct,  segments  faintly 
3-annulate;  cervical  shield  reduced,  the  front  part  membranous;  anal 
plate  large,  shining.  Skin  transversely  wrinkled.  Tubercles  moder- 
ate, shining,  but  weakly  cornified,  i  slightly  dorsad  to  ii,  iv  +  v;  ia  and 
ib  nearly  separate,  iia  and  iib  confluent,  iv  +  v.  On  abdomen  the 
upper  seta  of  iv  +  v  is  anterior  and  smaller.  Feet  normal,  short,  the 
crochets  in  a  small,  complete  circle,  all  pale.  Setae  moderate,  pale. 
Color  sordid  yellowish  or  whitish,  head  pale  testaceous,  sutures  brown, 
ocelli  black. 

The  larvae  form  false  galls  on  the  terminal  twigs  of  Bigelovia.  The 
terminal  leaves  of  a  young  growing  tip  become  united  into  a  fusiform 
gall-like  enlargement,  forming  a  tight  box.  Every  leaf  or  part  of  one 
that  touches  the  inside  of  the  cavity  of  the  box  is  swollen  in  that  part 
of  its  surface;  the  swollen  parts  become  yellowish  and  the  leaves  adhere 
together,  forming  the  four  or  five  sided  box.  The  tip  of  the  stem 
bearing  the  box  is  recurved.  Larva  within  the  hollow,  destroying  the 
bud.  Frass  in  the  pointed  tip.  These  curious  formations,  looking 
like  large  flower  buds,  were  found  commonly  in  a  few  places  in  the 
Platte  Canyon  and  on  the  pmirie  near  Denver.  When  occurring  at 
all,  they  were  generally  abundant.  They  were  not  found,  however, 
until  too  late  in  the  season  to  be  successful  in  rearing  the  moths.  Still, 
they  seem  obviously  to  be  the  same  as  the  species  described  by  Mr. 
Busck 

As  Mr.  Busck's  paper  on  the  Gelechiidae,  in  which  his  description 
would  naturally  appear,  is  delayed,  I  have  asked  him  to  furnish  the 
description  in  advance,  which  he  has  kindly  done.     1  append  it. 

GNORIMOSCHBMA  COQUILLETTELLA  Busck,  new  species. 

Antennse  dark  brown  with  narrow  silvery  white  annulations.  Labial  palpi  of 
typical  Gnorimoschema  form;  second  joint  whitish  sprinkled  with  brown  scales  and 
with  a  black  bar  on  the  outside;  terminal  joint  black  with  a  white  annulation  around 
the  middle.  Face  whitish;  head  and  thorax  whitish,  heavily  overlaid  with  dark 
fuscous.  Forewings  with  basal  fifth  light  yellowish  brown,  which  color  is  continued 
outward  and  downward  in  a  tapering  curved  streak  along  dorsal  edge  to  beyond 
middle  of  the  wing.  The  ground  color  in  the  rest  of  the  wing  is  pale  bluish  white 
with  each  scale  tipped  with  black.  Adjoining  the  basal  fawn-colored  area  is  a  semi- 
circular costal  region,  heavily  overlaid  with  dark  fuscous,  and  outside  this  is  another 
similar  costal  dark  area  not  so  well  defined.  In  the  first  of  these  dark  semicircles, 
on  the  middle  of  the  cell,  is  a  dark  reddish-brown  dot,  surrounded  by  a  few  fawn- 
colore<l  scales,  and  l>elow  the  second  costal  semicircle,  at  the  end  of  the  cell,  i^ 
another  similarly  edged  spot.    A  few  dark  fuscous,  scales  are  sprmkled  irregularly 
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over  the  apical  part  of  the  wing,  and  the  extreme  apex  is  dark  fuscous.  Hind 
wings  silvery  fuscous,  darkest  along  costa  and  toward  the  tip;  cilia  yellowish.  Abdo- 
men dark  silvery  fuscous;  legs  whitish,  shaded  with  dark  fuscous. 

Alar  expanse  11.5  to  14  mm. 

Habitat. — California. 

Food  plant, — Applopappus  pinifolius, 

7)/p€.— No.  6288,  U.S.N.M. 

Described  from  many  specimens  bred  by  Mr.  D.  W.  Coquillet  and  Mr.  A.  Koebele, 
from  thin-walled  oblong  galls,  formed  by  the  undeveloped  bud  of  Applopappus  pini- 
folius near  Los  Angeles,  California. 

ANACAMPSIS  INNOCUELLA  Zeller. 

Larva. — Head  rounded,  flatly  outstretched,  vertex  under  joint  2; 
black  or  brown  with  black  sutures.  Body  normal,  scarcely  flattened, 
a  little  smaller  at  the  ends.  Cervical  shield  slightly  rugose,  brown 
and  black  behind  and  at  the  sides,  shading  to  whitish  before.  Skin 
transparent,  appearing  white  from  the  fat,  food  obscurely  green; 
dorsal  vessel  dark.  Tubercules  moderate,  rounded,  black,  ia+ib, 
iia+iib,  iv+v.  Thoracic  feet  black;  abdominal  ones  normal,  short; 
no  anal  plate. 

The  larv8B  occurred  as  leaf  rollers  on  the  broad-leaved  cottonwood 
{Pop^dns  fremontiz  wislezeni)  at  Denver.  The  leaf  is  neatly  rolled  to 
sevei-al  turns,  forming  a  remote  spiral,  held  with  cross  bands  of  silk 
throughout.  The  end  is  open,  and  the  larva  can  be  seen  in  the  center. 
Sometimes  several  leaves  are  involved. 

NEALYDA  BIFIDELLA  Dietz. 

Larva, — Head  small,  flat,  clypeus  rounded  triangular,  reaching  the 
broad,  membraneous,  vertical  triangle,  mouth  small;  pale  luteous, 
sutures  of  clypeus  brown,  ocelli  small,  black.  Body  moderate,  flat- 
tened, joint  2  smaller  than  3,  4  and  6  equal,  then  slightly  enlarged 
to  the  middle  of  abdomen  and  a  little  tapering  to  end.  Segments 
angularly  projecting  laterally  posteriorly;  joint  13  small,  divided,  the 
posterior  half  abruptly  smaller.  When  retracted  the  segments  are 
flattened  moniliform.  Thoracic  feet  small,  slender,  wide  apart; 
abdominal  ones  on  joints  7  to  10  like  slender  papillfe,  with  a  spoon- 
shaped  enlargement  at  tip,  in  shape  much  like  the  thoracic  feet, 
without  hooks;  no  feet  on  joint  13.  Translucent  pale  yellow,  whitish 
pedally;  joint  2  dorsally  and  ventrally  shagreened;  no  shields.  Setse 
iv  and  v  distinct,  remote,  in  line,  v  smaller  and  just  below  the  spiracle, 
iv  posterior;  vi  rather  distinct,  but  dorsal  setse  obsolete. 

Living  in  blotch  mines  under  the  upper  epidermis  of  the  leaves  of 
AJIio7iia  mjctaginen^  the  mine  nearly  reaching  through  to  the  under 
surface;  small  for  the  size  of  the  larva,  the  frass  gathered  in  a  bunch 
at  the  end.     Found  at  Salida  July  25;  moth  August  8. 
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GELECHIA  RIBESELLA  Chambers. 

Larva. — Head  rounded,  mouth  large,  projecting,  clypeus  high; 
greenish  luteous,  shining,  faintly  brownish  mottled,  ocelli  blac^k  in  an 
aggregated  patch.  Body  cylindrical,  normal,  segments  3-annulate; 
green,  a  not  very  bright,  white,  subdorsal  line;  shield  large,  faintly 
luteous.  Tubercles  small,  without  plates,  black;  ia  and  ib  separate, 
iia+iib,  iv+v.  On  abdomen  iv+v,  but  not  on  a  common  shield;  i  to 
iii  are  distinct,  showing  as  black  dots,  the  rest  smaller.  Setae 
moderate,  brownish.     Feet  all  pale. 

In  spun-up  leaves  on  Rihes  cerium  at  Bailey's,  in  Platte  Canyon,  July 
13;  imago  July  18. 

GELECHIA  UNCTELLA  ZeUer. 

Larva. — Head  rounded,  vertex  under  joint  2;  pale  luteous,  ocelli 
black.  Cervical  shield  whitish,  immaculate.  Body  slender,  tortrici- 
form,  whitish  with  even  purplish-brown  bands  as  wide  as  the  spaces 
between;  subdoi'sal,  lateral,  substigmatal  with  a  faint  cloud  subven- 
trally.  Feet  all  pale.  Tubercles  minute,  setae  fine;  spirat^'les  dark. 
A  faint,  broken,  medio-ventral  dark  band.  Anal  plate  small,  pale. 
Tubercles  iv  and  v  approximate,  v  dorsad.  Tubercles  dark,  without 
plates. 

Webbing  up  the  leaves,  often  gregarious,  forming  a  large  mass  of 
web  and  leaves  in  a  ball;  on  Lap  inns  and  Thennapsis  raontana  at 
Boulder  Creek  Canyon  and  foothills  back  of  Golden. 

GELECHIA  PRAVINOMINELLA  Chambers. 

Larva, — Head  pale  luteous,  shaded  over  vertices  of  lobes  with  red- 
dish; ocelli  black.  Shields  and  anal  plate  pale,  translucent,  luteous 
tinted.  Body  opaquely  whitish;  subdorsal,  lateral  and  suprastigma- 
tal,  blotched,  irregularly  edged,  dull  purple  bands,  leaving  the  small 
black  tubercles  in  the  pale  parts.  Tubercles  ia  and  ib  separate,  iia 
and  iib  approximate,  iv+v,  v  very  small.  A  trace  of  subventral 
purplish  shadings.     Setae  moderate,  pale.     Feet  normal,  short,  green. 

The  larva  folds  a  young  leaf  of  the  aspen  with  web  which  reaches 
down  to  the  petiole  and  stem,  broad,  band-like,  and  cobwebby.  It 
forms  a  tube  within  the  folded  leaf.  Found  at  Pine  Grove  in  the 
Platte  Canyon  July  9.     Moth  emerged  July  22. 

GELECHIA  ANARSIELLA  Chambers. 

Lar^M, — Head  rounded,  apex  in  joint  2,  shining  black,  labium  and 
epistoma  pale.  Body  rather  thick  but  flattened.  Cervical  shield 
large,  black,  all  of  joint  2  black,  joint  3  vinous  black  except  in  front 
which,  with  joint  4  in  front,  is  narrowl}'^  but  conspicuously  collared 
in  bright  white.  Rest  of  body  green,  faintly  brownish  shaded  to  the 
spiracles,  then  clear  green;  a  faint,  broad,  whitish  subdorsal  line 
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along  tubercles  i  and  ii.  Thomcic  feet  black;  a  faint  whitish  dorsal 
line;  anal  flap  whitish,  dark  punctate  before.  Feet  normal,  green. 
Tubercles  black,  white,  ringed;  ia  and  ib  separate,  iia+iib,  iv+v,  v 
small. 

Larvae  on  Ceanothus^  spinning  a  delicate  web  over  the  leaf  it  is  feed- 
ing on,  hiding  in  a  silken  tube  in  a  folded  leaf  or  between  leaves. 
Found  at  top  of  Chimney  Gulch,  Golden,  July  9;  imago  July  20. 

GELBCHIA  VERSUTELLA  Zeller. 

Larva. — Head  pale  testaceous,  sutures  about  clypeus,  paraclypeal 
pieces  and  bases  of  lobes  more  or  less  black  shaded.  Body  moderate, 
tortriciform,  green,  with  a  distinct  pale  subdorsal  line;  aides  somewhat 
fluted.  Tubercles  minute,  setse  moderate,  white,  iv  and  v  united.  Feet 
normal,  short;  head  setae  long,  white.  When  mature  the  larva  becomes 
shaded  with  pink  and  enters  a  place  of  concealment  to  transform. 

Found  in  folded  leaves  on  the  cottonwood  at  Denver,  May  31. 
Moths  out  June  26. 

GELECHIA  OCELLELLA  Chambers. 

Larva, — Head  rounded,  bilobed,  oblique,  apex  under  joint  2  when 
retraced;  luteous  brownish  mottled,  sutures  narrowly  nearly  black,  or 
the  head  all  shining  black;  epistoma  scarcely  paler.  Cervical  shield 
black  with  a  pale  dividing  line  and  luteous  patch  in  each  half,  or  the 
patch  merely  a  narrow,  somewhat  impressed  dash.  Green,  dorsum 
all  shaded  in  purplish;  narrow  dorsal,  broader  subdorsal,  fainter  and 
slightly  broken  lateral  and  stigmatal  whitish  bands;  joints  3  and  4  green 
dorsally  in  the  incisures.  Tubercles  pale,  concolorous,  hair  tubercles 
black;  normal,  iv+v,  ia  and  ib  separate,  iia+iib.  Body  normal,  the 
incisures  depressed.  Feet  of  joints  2  and  3  black,  or  pale,  black 
tipped.     Abdominal  feet  green. 

Found  in  folded  or  cut  leaves,  slightly  webbed,  on  the  poison  ivy 
{Rhus  toxicodendron),,  in  the  Platte  Canyon  July  3;  imago  July  19 

Family  TINEID^. 

GRACILARIA  PNOSMODIELLA  Busck. 

Larva. — Head  moderately  flattened,  bilobed,  clypeus  band-shaped 
but  narrowed  to  a  rounded  point  at  the  vertical  triangle;  pale  luteous; 
mouth  and  sutures  brown.  Body  nearly  cylindrical,  segments  angu- 
larly moniliform,  no  shields.  Tubercles  and  setae  both  pale,  some- 
what developed,  several  visible  even  dorsally.  Thoracic  feet  short, 
obliquely  extended;  abdominal  on  joints  7  to  9  and  13,  sessile,  with 
a  little  bunch  of  hooks.  Dorsum  and  venter  of  joint  2  shagreened. 
All  pale  yellowish,  no  marks.  Segments  subequal,  the  center  of  the 
abdomen  a  little  enlarged. 


Digitized  by 


Google 


NO.  1290  larVjE  of  moths  from  COLORADO-DYAR.  409 

Mining  in  the  leaves  of  Pnosmodium  carolinianum  on  the  prairie  at 
Golden  near  the  foothills.  A  large  blotch  mine  under  the  lower  epi- 
dermis, the  upper  side  a  little  swollen  and  yellow.  Finally  the  leaf 
becomes  brown  and  dead  on  both  sides.  Imago  Jtdy  26.  The  moths 
proved  to  belong  to  an  undescribed  species,  but  Mr.  Busck  has  pre- 
pared the  following  description  which  is  submitted  in  conjunction  with 
my  note  on  the  larva: 

GRACILARIA  (DIALECTICA)  PNOSMODIELLA  Busck,  new  species. 

Antennae  ae  long  ae  fore  wings,  simple,  dark  bronzy  with  indistinct,  narrow,  white 
annulations;  basal  joint  without  pecten,  whitish.  Labial  palpi  silvery  white,  some- 
what loosely  scaled  beneath  toward  apex.  Maxillary  palpi  distinct,  porrected, 
silvery  white.  Fore  wings  shining  coppery  golden  with  silvery  white  markings 
edged  with  black.  At  basal  third  is  an  oblique  white  costal  streak  reaching  down  to 
the  fold,  where  it  bends  outward  and  is  prolonged  somewhat  along  the  fold;  between 
this  and  the  apex  are  three  equidistant  triangular,  white,  costal  spots;  the  first  at 
middle  of  wing,  the  second  at  the  beginning  of  the  costal  cilia,  an<l  the  third  in  this 
cilia.  Opposite  the  intervals  between  these  three  costal  spots  are  two  dorsal,  white, 
triangular  spots,  and  the  base  of  the  dorsal  edge  is  white.  All  these  white  markings 
are  sharply  edged  by  thin  black  lines.  Dorsal  cilia  golden,  apical  cilia  white,  a  short, 
perpendicular  black  cross  line.  Underside  of  thorax  silvery  white;  legs  white  with 
broad  black  annulations;  spurs  white;  posterior  tibite  pectinate<l  above.  Abdomen 
shining  dark  purple,  with  broad  white  transverse  bands  on  the  under  side;  anal  tuft 
white. 

Alar  expanse  8  to  9.5  mm. 

ITo^ita/.— Colorado  (Dyar). 

FoodfAaid, — Fnogmodium  caroUnianum. 

7Vp<?  — No.  6267,  U.8.N.M. 

This  beautiful  and  singularly  marked  species  may  fall  in  Lord  Walsingham's 
genus  DiaUctica  *  when  the  group  to  which  it  belongs  has  been  critically  worked  up. 
DiaUcHca  is  distinguished  from  GracUaria  by  the  pectinated  posterior  tibiae.  It  is 
nearest  and  very  similar  in  ornamentation  to  Coriscium  albinaiella  Chambers,'  but  is 
easily  separated  by  the  pure  white  palpi,  by  the  first  costal  streak  which  does  not 
reach  down  to  the  white  basal  part  of  the  dorsal  edge,  and  by  several  smaller  differ- 
ences in  ornamentation. 

GRACILARIA  THERMOPSELLA  Chambers. 

Larva. — Head  flat,  rounded,  broadly  bilobed  at  vertex,  clypeus 
triangular,  reaching  the  vertical  triangle;  smoky  luteous,  translucent, 
ocelli  black;  half  retracted  in  joint  2.  Joint  2  flattened  dorsally,  pro- 
jecting at  the  sides,  without  distinct  shield.  Segments  nearly  equal, 
4  and  5  a  little  smaller,  tapering  a  little  behind,  13  suddenly  smaller, 
slender,  divided.  Body  behind  joint  2  nearly  cylindrical,  submonili- 
form,  segments  dented  subannulate;  shining,  pale  greenish  3'ellow 
without  marks.  Sette  nearly  obsolete,  a  few  pale  ones  on  the  sides. 
Feet  on  joints  7  to  9  and  13  with  a  bundle  of  hooks  directed  backward, 
not  in  a  definite  ellipse.     Thoracic  feet  moderate,  directed  downward. 

Leaf  miners  in  Thertnopsis  montana  under  the  upper  surface,  the 

>Proc.  Zool.  80c.  Lond.,  1807,  p.  150.  »Can.  Ent,  IV,  1872,  p.  25. 
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frass  pushed  out  through  a  hole  below.  The  larvae  readily  emerge 
from  the  mine  and  start  a  new  one  in  another  leaf,  entering  by  a  slit 
which  they  make  on  the  underside.  The  mature  mine  is  a  large,  lobed 
hollow  under  the  upper  epidermis.  The  young  mines  are  long  and 
toruotus,  on  the  under  side,  not  widening.  Found  at  Baileys  in  the 
Platte  Canyon  July  13.     First  imago  July  25. 

LEUCOPTERA  ALBELLA  Chambers. 

Larva. — Head  flat,  rounded,  a  band-shaped  clypeus,  narrowed  a  little 
above;  whitish,  two  black  ocelli  visible  on  the  upper  aspect,  three  on 
the  lower;  mouth  small  pointed,  the  brown  mandibles  small,  normal. 
Body  slender,  flattened,  laterally  moniliform;  joints  2  and  3  larger 
than  4  and  6,  6  to  10  again  a  little  larger,  subequal,  11-12  and  13 
tapering,  13  divided,  but  the  segments  of  equal  width.  Cervical  shield 
present  as  a  slightly  wrinkly  area  but  perfectly  concolorous,  whitish. 
Male  glands  large,  filling  the  whole  dorsum  of  joints  9  and  10,  yellowish 
faintly,  segmented.  Thoracic  feet  very  short,  appressed,  projected 
laterally  but  not  exceeding  the  edge  of  the  body.  Abdominal  feet 
sessile  on  joints  7  to  10,  those  on  joint  13  a  little  larger.  Venter  of 
joint  2  subcornified,  the  feet  almost  rudimentary.  White,  no  marks, 
no  visible  setae. 

Leaf  miners  in  the  narrow-leaved  cotton  wood  at  Morrison  and  on  the 
foothills  back  of  Golden.  A  large,  black,  blotch  mine  under  the  upper 
epidermic,  eaten  through  continuously  to  the  lower  epidermis,  making 
a  large  dead  area  in  the  leaf.  Several  larvee  in  each  mine,  feeding 
side  by  side.  Frass  contained.  The  larvae  were  very  abundant  where 
they  occurred,  nearly  destroying  all  the  leaves  on  large  trees,  though 
the  individual  larva  is  so  minute.  When  they  spun,  the  remaining 
leaves  of  the  tree  and  adjoining  foliage  were  spotted  with  their  white 
cocoons,  covered  over  by  cross  bands  of  silk.  First  found  June  28, 
by  Mr.  Caudell. 

LITHARIAPTERYX  ABRONIiEELLA  Chambers. 

Larva. — Head  small,  the  apex  in  joint  2,  rounded,  clypeus  trian- 
gular, touching  the  vertical  triangle;  sordid  luteus,  mouth  brown, 
sutures  of  clypeus  brownish,  ocelli  black;  labium  large.  Cervical 
shield  brown,  bisected  into  two  triangles,  the  edge  dotted  by  black 
tubercles.  Body  slender,  cylindncal,  segments  submoniliform  and 
almost  equal,  slightly  tapering  at  the  ends.  Not  shining,  rather 
opaque  pale  green;  tubercles  small,  black;  ia+ib,  iia+iib,  iv+v  on 
thorax;  on  abdomen,  i  dorsad  to  ii,  iv  and  v  remote,  iv  perceptibly 
dorsad,  vi  normal.  Segments  biannulate,  the  subventral  fold  rounded, 
prominent.     No  marks. 

The  pupa  is  flattened,  resembling  a  seed  with  a  wing-like  margin. 
It  is  green  at  first,  but  soon  turns  brown.     The  larvae  form  variously 
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shaped  blotch  mines,  with  a  hole  by  which  the  frass  is  extruded;  they 
also  spin  among  the  terminal  leaves  or  flower  bracts  with  a  delicate 
web  in  which  the  frass  is  contained.  The  food  plant  is  Allionta  nyc- 
tagmea.     Larvae  from  Salida  July  25.     First  imago  August  4. 

LITHOCOLLETIS  CINCINATIELLA  Chambers. 

Larva, — Strongly  flattened,  the  segments  projecting  roundedly  lat- 
erally; joint  2  large,  3  smaller,  then  gently  enlarged  to  the  center  and 
tapering  to  end.  Dorsal  and  ventral  plates  the  whole  length,  subcor- 
neous,  nearly  colorless.  No  feet;  black  spota  in  place  of  the  thoracic 
feet,  and  dark  scars  on  joints  7  to  9  and  13.  Dorsal  nmrks  on  joints  2 
to  4  just  like  the  ventral  foot  scars.  Head  triangular,  very  pointed, 
the  mouth  widened  by  the  transverse,  projecting  labrum;  ocelli  black, 
one  remote  above  the  others;  palpi  projecting  nearly  at  right  angles; 
clypeus  band  shaped,  broadened  above,  edged  by  the  parallel  paro- 
dy peal  pieces;  pale  luteus,  sutures  and  mouth  black.  Body  whitish, 
purple  dotted  on  the  sides  of  the  segments,  dark  orange  on  the  sides 
of  joint  2  and  anterior  half  of  joint  3.  A  dorsal  and  ventral  diffuse 
pui'plish  shade,  not  quite  reaching  the  ends. 

The  mine  is  large,  30  mm.  or  more  in  length,  flat,  slightly  ribbed; 
sevei*al  larvae  in  a  mine.  Found  on  oak  at  Manitou.  Usually  the  oaks 
were  not  infested  with  leaf  miners,  but  this  place  proved  an  exception. 
The  species  were,  however,  members  of  the  Atlantic  Coast  fauna. 
Litliocolletis  ha8isti%gella  Clemens,  Z.  fitchdla  Clemens,  and  Tisheria 
cinctipenndla  Clemens  were  the  other  species  occurring  on  the  oaks 
at  Manitou. 

LITHOCOLLETIS  SALICIFOLIELLA  Clemens. 

Larvae  in  elliptical  blotch  mines  under  the  lower  epidermis,  white, 
finally  eating  through  to  the  upper  epidermis  in  dots  and  patches, 
usually  mostly  so  about  the  edges;  mine  about  17  by  9  mm.:  a  slight 
fold  down  the  long  diameter.     Singly  or,  rarely,  two  on  a  leaf. 

Larva. — Head  cordate  but  only  very  slightly  lobed,  clypeus  high, 
band  shaped,  but  narrowed  to  a  point  where  it  touches  the  vertical  tri- 
angle, whitish,  the  sutures  and  a  diffuse  shade  on  lateral  margin  brown; 
a  black  speck  with  a  smaller  one  within  on  the  face  of  each  lobe;  sev- 
eral black  specks  on  the  ventral  aspect  of  lobe;  antenna?  small  but  dis- 
tinct. Body  arched  above,  gently  flattened  below,  moniliform,  joints 
3  and  4  larger  than  2,  5  small,  then  gradually  larger  to  9  and  gradu- 
ally smaller  to  13,  which  is  scarcely  divided  and  not  sharply  smaller. 
Cervical  shield  weak,  concolorous.  Joints  2  to  6  white,  7  to  12  yel- 
low, with  large,  rounded,  brown-black  dorsal  spots,  flattened  posteri- 
orly; dark  ventral  spots  on  joints  6  to  12  and  a  faint  one  on  joint  5; 
joint  13  somewhat  translucent,  luteous  above  and  below.  Thoracic 
feet  large,  projected  lateiully,   exceeding  the   body,   well  jointed; 
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abdominal  ones  sessile,  represented  on  joints  7  to  9  by  a  bunch  of 
crochets  behind  and  a  single  row  before  each  planta;  on  13  a  more  dis- 
tinct foot,  with  double  row  of  crochets  broken  on  the  inside  and  out- 
side. No  feet  on  joint  10.  Setae  long,  brownish,  from  small,  distinct 
tubercles;  ia  and  ib  in  a  group;  ib  larger;  iia  and  iib  somewhat  ante- 
riorly placed,  iib  large;  iv  and  vipresent.  On  abdomen  i  and  ii  nearly 
in  line,  ii  larger;  iii  above  and  a  little  behind  the  small,  anteriorly 
situated  spiracle;  iv  below  and  well  behind;  v  and  vi  obsolete.  Sub- 
primary  tubercles  all  absent,  apparently  by  reduction.  No  ventral 
setae.     Skin  finely  granular,  shagreened,  not  distinctly  so. 

Younger  larvae  were  all  colorless,  the  head  the  same  but  with  black 
ocelli  at  the  edge.  Anal  end  well  rounded,  the  segments  subequal 
throughout.     Setae  apparently  the  same. 

The  cocoon  is  elliptical,  7.5  by  4  mm.,  formed  in  the  center  of  the 
mine.  Mines  in  the  broad-leaved  cottonwood  in  Denver.  Imago 
July  2. 
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A  REVIEW  OF   THE    CLING-FISHES    (GOBIESOCID^)  OF 
THE  WATERS  OF  JAPAN. 


By  David  Starr  Jordan-  and  Henry  W.  Fowler, 

Of  the  Lektnd  Stanford  Junior  University. 


In  this  paper  is  given  an  account  of  the  Gohiesocidm^  two  in  number, 
known  to  inhabit  the  waters  of  Japan. 

Family  GOBIESOCIDJi:. 
CLING-FISHES. 

Body  rather  elongate,  tadpole-shaped,  broad  and  depressed  in  front, 
covered  by  smooth,  naked  skin;  mouth  moderate;  upper  jaw  protrac- 
tile; teeth  various,  sometimes  villiform,  sometimes  incisor-like,  and 
IX)sterior  canines  sometimes  present;  suborbital  ring  wanting;  no  bony 
stay  from  suborbital  across  cheek;  opercle  reduced  to  a  spine-like  pro- 
jection concealed  in  the  skin;  behind  the  angle  of  the  large  preopercle 
this  spine  sometimes  obsolete;  palatine  arch  considembly  modified; 
pseudobranchiae  small  or  wanting;  gills  3  or  2i;  gill-membranes  broadly 
united,  free,  or  united  to  the  isthmus;  dorsal  fin  on  the  posterior  part 
of  the  body,  opposite  to  the  anal  and  similar  to  it,  both  fins  without 
spines;  ventral  fins  wide  apart,  each  with  1  concealed  spine  and  4  or  5 
soft  rays.  Between  and  behind  the  ventrals  is  a  large  sucking  disk, 
the  ventrals  usually  forming  part  of  it.  No  air-bladder;  intestines 
short,  pyloric  Caeca  few  or  none;  skeleton  firm;  vertebra)  18  or  14+13 
to  22=26  to  36. 

Carnivorous  fishes  of  small  size,  chiefly  of  warm  seas,  usually  living 
among  loose  stones  between  the  tide  marks  and  clinging  to  them  firmly 
by  means  of  the  adhesive  disk.  Their  relations  are  obscure,  but  they 
are  probably  descended  from  allies  or  ancestors  of  the  Trachinidse  or 
Batrachoididse. 

a,  Lepadogastennst.    Gill-membrane  attached  to  the  isthmus;  posterior  part  of  the 

sucking  disk  with  a  free  anterior  marjj^in. 
6,  Gills  3};  each  jaw  with  one  row  of  conical  teeth;  dorsal  and  anal  with  very 

short,  well-developed  rays Aspasma. 
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ASPASMA  Jordan  and  Fowler. 
Aspaama  Jordan  and  Fowler,  new  genus  (rninimtis). 

Bod}^  moderately  broad,  depressed  anteriorly;  snout  prominent, 
depressed,  suggesting  the  bill  of  a  duck;  jaws  with  rather  strong, 
coni(»l  teeth  in  one  series  in  each  jaw;  gills  3^;  pseudobi^anchiae  rudi- 
mentary; branchiostigals  5;  gill -membranes  attached  to  the  isthmus; 
anterior  margin  of  sucking  disk  free,  the  posterior  part  attached  to 
the  shoulder  girdle;  dorsal  and  anal  short,  with  well-developed  rays, 
both  fins  well  separated  from  the  caudal;  no  scales.     . 

Small  fishes  of  the  warm  seas  of  Japan,  apparently  closely  allied  to 
the  Zepadogaster^  of  the  Mediterranean,  but  the  latter  has  longer  fins 
(D.  15  to  18;  A.  8  to  14)  and  a  different  dentition,  the  very  small 
teeth  being  in  a  pateh  in  each  jaw,  and  one  row  on  the  scales.  In 
Mirbelia  hima<^il<ita^  which  has  also  very  short  fins,  the  teeth  arc  in  a 
villiform  pateh  anteriorly,  as  in  Lepadogastei\  The  genus  Mirbelia 
was  originally  proposed  for  those  species  of  Lepadogaster  which  have 
the  caudal  free  from  the  dorsal  and  anal. 

{affTtaa^a,  an  embrace.) 

a.  Dorsal  rays  6;  anal  rays  5;  depth  7  in  length;  la.st  ray  of  dorsal  and  anal  not 

adnate  to  caudal  peduncle minima,  1. 

aa.  Dorsal  rays  10  to  12;  anal  rays 9;  depth  5|  in  length;  last  ray  of  dorsal  and  anal 
adnate  to  cAudal  peduncle ciconix,  2. 

I.  ASPASMA  MINIMA  (D5derlein). 

Lepadogaster  minimus  Doderlein,  in  Steindat^hner,  Fische  Japans,  IV,  1887,  p.  270; 
Sagami  Bay  in  100  to  150  fathoms. 

Head3i;  depth  7.  D.  6;  A.  5.  Body,  elongate,  much  compressed 
below  in  front,  and  the  laterally  compressed  posteriorly.  Head  rather 
long,  broad,  compressed,  and  its  breadth  If  in  its  length;  snout 
depressed,  rather  pointed,  about  4  in  the  head,  and  1  in  the  interor- 
bital  space;  eyes  small,  lateral,  4  in  the  head  and  about  equal  to  the 
snout;  interorbital  space,  together  with  the  upper  part  of  the  head, 
broad  and  flat;  mouth  with  the  jaws  about  equal  and  the  maxillary 
reaching  the  eye.  Gill-openings  lateral,  directly  in  front  of  the  pec- 
toral, and  the  isthmus  very  broad  across;  origin  of  the  dorsal  nearer 
the  base  of  the  caudal  than  the  tij)  of  the  pectoral;  anal  very  slightly 
behind  the  origin  of  the  dorsal,  the  posterior  edges  of  both  fins  nearly 
even,  leaving  a  free  caudal  peduncle;  pectorals  very  broad,  short, 
rounded,  and  nearly  If  in  the  head;  disk  rounded,  its  edge  entire  and 
about  \^  in  the  head;  caudal  short,  rounded,  and  nearly  If  in  the 
head;  caudal  peduncle  free,  strongly  compressed,  and  its  depth  equal 
to  the  interorbital  space. 


Kxouan,  Hist.  PLsc,  1770,  p.  177,  rostratus. 
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Color  in  alcohol  uniform  lemon -yellow.  Described  from  a  specimen 
from  Misaki  about  l^V  inches  long. 

This  little  lish  is  known  to  us  from  two  examples  from  tide  pools  at 
Misaki  near  the  original  locality  from  which  the  species  was  described. 

{ruinimiis^  smallest.) 

a.  ASPASMA  CICONIA  Jordan  and  Fowler,  new  species. 

Head  2f  to  3;  depth  5i  to  5f ;  D.  11  or  12;  A.  9;  P.  20;  V.  4. 
Body  elongate,  much  compressed  anteriorly  below  so  that  it  is  more 
or  less  flattened;  back  convex.  Head  rather  broad,  its  breadth  about 
1\  in  its  length;  snout  depressed,  rather  pointed,  about  3^  in  the  head, 
flattened,  and  its  length  three-fourths  its  breadth;  eyes  small,  lateral, 
about  5  in  the  head,  Vi  in  the  interorbital  space,  and  If  in  the  snout; 
interorbital  space  broad  and  flat;  mouth  broad,  the  maxillary  reaching 
the  eye;  lips  rather  thin  and  broad;  teeth  sharp  and  in  a  single  series 
in  each  jaw;  gill-openings  lateral,  directly  in  front  of  the  pectoral,  and 


^/ 


ASPA8MA  CrCONIiE. 


the  isthmus  very  broad  across.  Origin  of  the  dorsal  nearer  the  tip  of 
the  pectoral  than  the  base  of  the  caudal,  and  its  last  ray  united  to  the 
caudal  peduncle  by  a  membrane;  anal  beginning  behind  the  origin  of 
the  dorsal,  its  last  ray  even  with  the  last  dorsal  ray  and  also  adnate 
to  the  caudal  pi^.duncle  by  a  membrane;  pectorals  })road,  rounded,  and 
short;  disk  rounded,  its  edge  fringed,  about  1^  in  the  length  of  the 
head;  caudal  short,  rounded,  and  a  little  greater  than  the  pectoral; 
posterior  portion  of  the  body  compressed  latemlly  so  that  the  depth 
of  the  caudal  peduncle  is  equal  to  the  interorbital  space. 

Color  in  alcohol  uniform  pale  brown  with  a  red  tint  behind  the  eyes 
and  on  the  caudal.  This  description  from  two  examples  from  Waka- 
noura,  measuring  2|  and  2^^  inches  respectively. 

This  species  is  distinguished  from  A8j?a'nria  fnimma  by  the  ends  of 
the  dorsal  and  anal  reaching  the  caudal  and  thus  their  bases  are  upon 
the  caudal  peduncle;  it  also  differs  in  the  larger  number  of  fin  mys. 

Our  specimens  from  the  tide  pools,  near  Wakanoura,  No.  7136, 
Leland  Stanford  Junior  University  museum. 
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(ciccmide,  of  the  Stork,  in  allusion  to  the  bird  for  which  this  pictur- 
esque "  Bay  of  Romantic  Song"  was  once  famous.  The  poem  ''Over 
Waka-no-ura*  the  storks  fly  a  crying,"  etc.,  is  well  known  in  Japan.) 

*  Waka-no-ura  ni 
Shio  michi  kureba 
Kara  wo  nami 
Ashebe  wo  sashite 
Tazu  naki-watara. 

Translated  literally: 

On  the  shores  of  Waka 
When  the  tide  flows  in, 
Dry  land  being  none, 
Toward  the  place  of  reeds 
The  storks  fly  crying. 
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OBSERVATIONS   ON  THE  CRUSTACEAN   FAUNA   OF 
NICKAJACK  CAVE,  TENNESSEE,  AND  VICINITY. 


By  William  Perry  Hay, 

Of  Howard  University ^  Washingimi  Ciijf. 


I.— INTRODUCTION. 

During  the  summer  of  1901  the  writer  was  able  to  visit  Chattanooga, 
Tennessee,  for  the  purpose  of  examining  certain  cav^erns  in  that  region 
and  making  collections  of  the  crustacean  fauna.  Like  most  other  parts 
of  the  country  in  which  limestone  abounds,  the  region  is  full  of  caves, 
some  ten  or  more  being  easily  accessible  from  Chattanooga.  Of  these 
only  a  few  have  been  visited  })y  collectors.  Owing  to  lack  of  time  the 
writer  was  forced  to  pay  attention  onl}^  to  the  better-known  caves,  a 
brief  description  of  which  follows. 

Nickajack  Cave  is  situated  near  Shellmound,  Tennessee,  a  small  stji- 
tion  on  the  Nashville,  Chattanooga,  and  St.  Louis  Rjiilroad,  about  20 
miles  southwest  of  Chattanooga;  it  may  also  be  located  about  one- 
fourth  of  a  mile  north  of  the  point  where  the  south  line  of  Tennessee 
is  joined  by  the  boundary  line  between  Georgia  and  Alabama.  Here 
is  also  the  end  of  Sand  or  Rjiccoon  Mountain,  a  long  ridge,  which  for 
many  miles  separates  the  drainage  basin  of  the  Tennessee  River  from 
that  of  the  streams  which  flow  into  the  Gulf  of  Mexico,  a  broad,  flat- 
topped  ridge  with  a  foundation  of  limestone  and  a  superstructure  of 
the  sandstone.  It  rises  rather  abruptly  from  the  narrow  river  valley 
to  a  height  of  over  1,700  feet. 

The  mouth  of  the  cave,  which  by  the  removal  of  a  few  trees  has  been 
made  easily  visible  from  the  railroad,  lies  at  the  base  of  the  north  ])oint 
of  Sand  Mountain,  and  the  passage  seems  to  extend  straight  })ack  along 
the  axis  of  the  ridge.  In  size  and  impressiveness  the  entrance  far  sur- 
passes that  of  any  other  American  cavern,  and  alone  should  make  Nicka- 
jack a  point  of  interest.  It  is  about  200  feet  wide  and  75  feet  high  from 
the  surface  of  the  cave  stream  to  the  ceiling.  Alunit  half  the  width  is 
taken  up  by  the  gorge  through  which  the  stream  flows;  the  remainder 


Proceedings  U.  S.  National  Museum,  Vol.  XXV— No.  1292. 
Proc.  N.  M.  vol.  XXV— 0:^ 27  ^17 


Digitized  by 


Google 


418 


PROCEEDJNCSl  OF  THE  XATIONAL  MVSEUM, 


is  filled  to  a  height  of  pro})ahly  50  feet  with  a  mass  of  clay  and  rocks. 
The  mouth  of  the  stream  is  obstructed  with  great  masses  of  rock, 
which  make  enti'ance  at  that  point  ahuost  impossible.  Taking  the 
path  on  the  left-hand  side  of  the  entrance,  the  visitor  follows  close 

to  the  wall  for  a  distance  of  about  100 
yards  to  the  ])rink  of  a  steep  hill.  Here 
the  path  divides,  one  branch  lending 
down  the  hill  to  a  flat  floor  only  a  few 
feet  above  the  stream;  the  other  still 
follows  the  wall  and  soon  enters  a 
crevice,  which,  in  turn,  leads  to  alab}"- 
rinth  of  low,  tortuous  pissages.  From 
the  la})yrinth  one  may  return  to  the 
main  C4ive  again  ])y  a  rough  climb  over 
a  great  heap  of  fallen  stone,  the  exit 
being  into  an  enormous  room  100  feet 
wide  and  long,  and  (JO  feet  high,  in 
Avhich  hundreds  of  bats  have  congre- 
gated. From  this  room  the  path  leads 
down  the  side  of  the  rocky  hill  to  the 
w^at(»r\s  edge  and  joins  the  other  branch 
of  the  original  path,  which  was  left  (^n 
the  right  on  entering  the  labyrinth. 
From  here  on  the  cave  is  nuich  smaller, 
the  width  has  decreased  to  about  30  feet 
and  the  ceiling  is  little,  if  an}-,  over  20 
feet  high.  The  cave  stream  so  nearly 
covers  the  floor  that  one  must  walk 
close  to  the  wall  and  from  time  to  time 
cross  the  streani  to  find  a  path  on  the 
mud  banks,  which  border  it  first  on  one 
side  and  then  on  the  other.  If  one 
does  not  object  to  getting  wet  it  is  thus 
possibh*  to  penetrate  probably  over  half 
a  mile  into  the  recesses  of  the  cave  to  a 
great  room,  ^(\  to  100  feet  in  diameter 
and  with  a  ceiling  60  or  70  feet  above 
the  water.  The  stream  here  runs 
through  a  gorge  made  still  more  narrow 
})y  the  fallen  stone,  which  lies  as  if 
thrown  down  h\  some  great  convulsion 
of  nature  and  seems  ready  to  tiike  another  tumble  if  disturbed  to  the 
slightest  degree.  At  one  place  the  rock  masses  have  })locked  the  stream 
so  efi'ectually  that  it  is  impossible  to  get  a  l)oat  around  them,  and  beyond 
is  a  large  pool  too  deep  to  cross  })y  wading.    This  room  is  practically 


Sketch  Map  of  Nick  a  jack  Cavk. 

a  Wagon  road  crossing  cave  stream. 

b  Po(»l  In  front  of  cave. 

c  Entrance. 

d   Large  stalagmite. 

c   Valley  in  which  are  two  Ktalagmites. 

/  Labyrinth  of  small  passages. 

H  Bank  of  large  l>l<M'ks  of  rock. 

h  Side  passiige  with  branches  i»arallel  to 

main  cave. 
i  Side  ]>asstige  alH)iit  'Ih  feet  above  level  of 

strenm. 
j  Wall  of  rcK'k  apparently  ready  to  fnll. 
k  Mass  of  nK'ksobstnieting  cave  stream. 
I  Pool  at  limit  of  exploration. 
VI  Possible  continuation  of  passage. 
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the  limit  of  exploration;  but  that  the  cave,  probably  as  a  large  and 
easily  traveled  passage,  goes  much  farther  there  can  be  but  little  doubt. 

There  is-  evidence  on  every  hand  that  the  cave  is  very  old,  and  is 
now  in  its  period  of  decline.  There  are  no  stalactitic  formations  of 
importance  except  at  a  point  about  100  yards  from  the  entrance  where 
there  is  a  large  mound-like  stalagmitic  growth  6  or  8  feet  high  and 
perhaps  20  feet  in  diameter.  In  a  series  of  pockets  or  basins  on  this 
stalagmite  were  found  large  quantities  of  "cave  pearls,"  rounded  con- 
cretionar}^  masses  of  lime  which  had  formed  in  the  disturbed  water 
without  becoming  attached  to  the  sides  or  bottom.  In  several  places 
in  the  cave  there  are  inmiense  heaps  of  loose  rock  piled  from  the 
floor  to  the  ceiling,  and  in  some  cases  large  blocks  seem  to  have  fallen 
quite  recently. 

The  cave  stream,  winch  has  been  already  mentioned,  flows  through 
the  entire  length  of  the  cave,  so  far  as  it  is  known,  and  is  of  practi- 
cally uniform  size  and  depth  throughout.  It  receives  no  tributaries, 
but  makes  its  appearance  in  the  large  pool  at  the  end  of  the  cav^e, 
apparently  lx)iling  up  from  beneath  the  rock  wall,  and  flows  toward 
the  mouth  of  the  cave  with  a  good  current.  It  is  l)ordered  first  on 
one  side  and  then  on  the  other  by  mud  banks,  the  side  next  to  the  bank 
being  shallow,  while  the  side  next  to  the  rock  wall  will  average  8  or  4 
feet  in  depth.  The  large  pool  just  mentioned  seems  to  be  quite  deep, 
but  as  it  was  not  possible  to  launch  a  boat  upon  it  it  was  also  impossible 
to  sound  it. 

Two  visits  were  paid  to  the  cave,  each  extending  over  several  days. 
At  the  time  of  the  first  visit,  heavy  rains  having  recently  fallen,  the 
water  in  the  cave  was  so  high  as  to  preclude  the  possibility  of  collect- 
ing. The  net  result  of  six  days  work  was  a  single  pair  of  blind  cray- 
fish. The  second  visit,  some  ten  days  later,  was  more  successful,  as, 
the  water  having  subsided,  it  was  possible  to  get  from  one  part  of  the 
cave  to  another  and  to  work  in  the  stream  itself.^ 

Less  famous  than  Nickajack  Cave,  but  at  the  same  time  widely 
known,  is  a  rather  small  cavern  known  as  Ijookout  Cave,  which  runs 
for  some  distance  back  under  Lookout  Mountain.  The  entrance  is 
reached  from  the  Nashville,  Chattanooga,  and  St.  Louis  Railroad  tracks 
not  over  a  mile  from  Chattanooga.  The  passage  a  short  distance  from 
the  entrance  becomes  (^uite  narrow,  but  a  little  farther  on  widens  and 
l>ecomes  higher  so  that  it  is  quite  commodious.  The  route  gradually 
descends  to  the  level  of  the  river  outside  and  at  last  meets  a  small 
subterranean  stream  along  which  one  can  wade  for  some  distance  in 
either  direction.  I  was  al)le  to  visit  this  place  but  once  and  then  found 
the  water  too  nuiddy  for  successful  collecting.  In  one  deep  hole,  how- 
ever, I  saw  a  very  pale-colored  salamander  a])<)ut  15cm  in  length.  It 
may  have  been  a  larval  form  of  some  out-of-door  speci<\s,  but  it  looked 

*(V)pe  and  Packard,  The  Fauna  of  the  Nickaja*:k  Cave,  Anieriean  Naturalij^t,  XV, 

1881,  p.  880.  -  ,     ,.,.ri]o 
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quite  unlike  any  with  which  I  am  familiar.  It  swam  away  with  such 
mpidity  when  I  attempted  to  secure  it  that  it  soon  disappeared  in  tlie 
muddy  water. 

At  Rossville,  Georgia,  I  was  able  to  penetrate  a  few  feet  into  a  small 
cave  at  the  ''John  Ross  Spring."  At  Shellmound  1  paid  two  visits  to 
what  is  known  as  the  Wine-house  Cave,  a  treacherous  hole  of  85  feet 
almost  perpendicular  depth,  filled  with  loose  rock  masses  of  all  sizes. 
The  passage  at  the  lx)ttom  of  the  cave  is  very  short,  but  contains  sev- 
eral pools  of  water  which  will  probably  be  found  to  contain  about  the 
same  fauna  as  the  stream  in  Nickajack  Cave. 

During  the  interval  between  the  two  visits  some  collecting  was  done 
at  Rossville,  Georgia,  and  in  the  immediate  vicinity  of  Chatt^inooga. 
The  results  of  that  work  are  included  in  this  report. 

II.— REMARKS  ON  AN1MAI>^,  OTHER  THAN  ORrSTAOEA. 

In  addition  to  the  light-colored  salamander  mentioned  above  I 
observed  several  other  animals,  which  may  be  referred  to  here,  as  tht\v 
will  not  find  a  proper  place  in  the  body  of  the  paper. 

In  the  Wine  lloiuse  Cave  1  saw  a  small  white  fish  which,  from  its 
actions,  1  took  to  be  a  blind  species,  but  it  was  quite  unlike  Amhly- 
oj)s!h  and  may  belong  to  some  unknown  species.  Here  also  I  secured 
one  specimen  of  the  cave  salamander,  Spelerpcii  iihaeurwauda. 

In  Nickajack  Cave  there  were  hundreds  of  bats,  and  in  their  dung, 
which  covered  the  floor  and  rocks  in  some  places  to  a  depth  of  sevenil 
inches,  I  found  numerous  small  Lepidopterous  insects  in  appearance 
very  like  the  ordinary  clothes  moth.  Cave  crickets  {ILulitmcu^^  t<fth- 
tet^raneiiii  Scuddei*)  were  common,  but  nowhere  abundant.  In  the 
stream  I  noticed  a  few  small  minnows  and  many  blobs  {Cottm  sp.). 
Here  I  also  found  a  good-sized  water  snake  {Natrir  sp.)  swimming 
about  in  a  most  conf lused  manner.  A  day  or  two  later  I  found  a  but- 
terfly Neomjmphi  (jeinma  perched  upon  the  wall  of  a  narrow  and  totjilly 
dark  side  passage.  The  snake  and  butterfly  were  undoubtedly  acci- 
dental visitors  to  the  cave.  The  others,  with  perhaps  the  exception 
of  the  blobs  and  minnows,  were  permanent  inhabitants. 

III.— CRISTACEA. 
Suborder  ISOPODA. 

Family  ASELLID.E. 

Genera  MANCASELLUS  Hargerand  C^eClDOTEA  Packard. 

Cy^CIDOTEA  Packard. 

While  in  this  paper  and  a  preceding  one*  I  have  used  the  name 
Civci doted    for   the   eveless   subterranean    Asellida\  I    have   done  so 


'  ()l)st'rvati«>ns  on  the  Crustatvaii  fauna  uf  tht»  rt^jjfion  about  Mammoth  Cave.  Ken- 
tucky.    This  volume,  p.  223. 
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iinw'llin^ly,  luoro  out  of  deference  to  coiinuoii  usage  than  out  of  con- 
fidciuo  in  the  validity  of  the  crenus.  The  case  has  been  several  times 
revi(»wed  b>'  various  writers,  })ut  in  view  of  the  fact  that  in  this  paper 
several  new  facts  regarding  the  species  are  brought  forward  1  feel 
warranted  in  presenting  a  complete  digest  of  all  that  has  })een  said  and 
adding  thereto  such  remarks  as  my  experience  dictates. 

The  genus  t  ^m^ithftfa  was  erected  in  1S71  by  Dr.  Packard  for  the 
reception  of  the  peculiar  eyeless  Isopod  from  the  cave  region  of  Ken- 
tucky. The  original  diagnosis  was  based  on  imperfect  specimens 
which  lacked  the  uropods  and  second  antenna?,  and  the  name  dvcidotea 
was  int^.nded  to  call  attention  to  its  affinity  to  the  marine  genus  Idotea, 
However,  a  careful  comparison  of  the  structural  details  with  this 
genus  and  with  AHtAhm  aniintumH  showed  that  these  first  ideas  were 
erroneous  and  that  the  affinity  lay  with  Ai^ellm  rather  than  Tditttu,  As 
the  geims  AxeUuH  is  a  chara<'teristic  fresh-water  form  distributed,  in 
North  America,  very  generally  throughout  the  fresh-water  surface 
streams  and  ponds  of  the  cave  region,  the  probable  very  close  relation- 
ship of  the  two  genem  C^ehJitten  and  Asdlua  and  the  probable 
descent  of  the  blind  form  from  the  other  became  apparent.  In  1870 
Dr.  S.  A.  Forbes*  united  it  with  A.s(/Iu,s,  and  in  descri})ing  his  investi- 
gations said  "A  detailed  comparison  of  this  species  with  undoubted 
Asef/iM,  especially  with  the  admirable  plates  of  ^1.  aqvdticus  in  the 
'Crustaces  d'eau  douce  de  Norvege,'  has  failed  to  reveal  any  structui^al 
peculiarities  which  could  positively  serve  as  the  chai-acters  of  a  distinct 
genus."  In  ISSi  Dr.  Packard  described  a  second  species  of  this  genus 
from  Xickajack  Cave,  near  Chattanooga,  Tennessee,  calling  it  dvchlotea 
UH-knjiU'hnkHiti,  At  the  same  time  he  sUited  his  opinion  that  the  two 
species  of  CivcHhttta  had  sprung  from  two  distinct  species  of  Asr/lihs, 
Five  years  later  the  same  author,  in  his  monograph  of  the  Cav(»  Fauna 
of  North  America,^  defends  his  genus,  and  this  defense  has  apparenth' 
been  sufficient  to  cause  all  subse({uent  writers  to  accept  it.     He  says: 

It  reinaiiiH  to  lx»  seen,  liowever,  whothor  Mr.  Forlx^s  has  not  somewhat  overstated 
the  <-ast»  and  vvliether  there  are  not  a  nuiTd>erof  straetnral  jHHruliarities  which  forbid 
our  placing  the  two  known  species  in  the  ^enns  Am'Uhk.  It  should  be  obsi^rvwl  that 
not  only  are  Cnridotia  stiftjia  and  C:vci(lole<t  nichtjarkcutdx  without  eyes,  but  that  the 
lj4jdy  an<l  apiK»ndages  also  differ  a  good  deal  from  any  of  the  known  spe<'ies  of  AxeUtis. 
The  genus  w?ems  sa*  well  founded  as  many  others  in  the  Isopods  and  other  groui)s  of 
C'rustiurea.  We  have  little  <loubt  but  that  Ctvridotea  has  by  modilication  and  heredity 
been  derived  from  Aadlufi^  but  iH^cause  this  is  most  j)robable  it  is  no  reason  why,  from 
a  systematic  point  of  view,  we  should  disrt^gard  its  evident  generic  characters;  for  it 
is  now  generally  believed  that  somehow  all  the  genera  of  Isopoda  have  descended 
from  some  primitive  form  or  genus.  Because,  then,  we  do  not  know  with  some 
degree  of  certainty  that  OrrUhAea  has  recently  diverge<l  from  .Uelbm,  and  can  see 
that  the  generic  characters  it  possesses  have  been  the  result  of  its  un«lerground  life, 
we  should  yet,  fron»  a  purely  taxcmomical  j)oint  of  view%  regard  it  as  a  goo<l  genus. 
Of  the  genus  Cramjonyj.-  some  sj)ecies  are  blind  and  other's  are  not,  but  the  blind  spe- 
cies do  not  present  other  important  differences.     It  is  so  with  the  s}>ecies  of  Phalan- 

»Bull.  Illinois  Mus.  Nat.  Hist.,  I,  1876,  p.  11.  -'Mem.  Nat.  Acad.  Sci.,  IV.,  p.  30. 
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godeif,  where  the  1oh«  of  eyes  is  not  alwa^vs  accompanieil  by  other  changes  in  form 
and  structure,  and  so  with  otiier  eases. 

If  we  turn  to  the  Euroi)ean  Aselhis  forelli  Blanr,  a  })lind  spei'ies  from  the  abysses 
of  Lake  Leman,  we  see  that  it  <loes  not  Ix^long  to  our  genus  Cwddtftea^  although  it  has 
l>een  referred  to  Csccidoiea  by  Fuchs  in  his  paper  on  the  fauna  of  the  deep  sea, 
Asellus  foreliiy  compared  with  simcimens  of  AwUus  (upufUrutt  from  Belgium,  is  about 
half  as  long  and  broa<l  as  .1.  oqtuUiaiM;  the  ImhIj-  luis  retaine<l  about  the  same  pro- 
portions; the  telson  (alxlnmen)  is  little,  if  any,  narrower  or  elongated.  Both 
bi-anches  of  the  caudal  stylets  are  of  about  the  same  length  as  in  .-1.  mumtmiA.  Asel- 
htsforelii^  then,  ap[)ears  to  us  to  1h^  evidently  a  dei)auj)eratt»<l  sj)ecies,  closely  allied 
to  -1.  (Kiuatictus,  which  has  lost  its  eyes  by  it,s  life  in  supposed  j)erjKdual  darkness  at 
or  near  the  bottom  of  I^ke  Geneva,  Its  generic  characters  are  identical  with  those 
of  its  parent  form,  A.  aqtuiiini.s.  So  also  are  thost*  of  .1.  raratiniit  Schiodte,  found  in 
wi'lls  in  Germany,  and  which  closely  resembles  A.  forcUi,  only  differing  in  slight 
s|KH'irt(!  charac^ters.  It  is  evident  that  these  two  blind  species  were  originally  deriveti 
from  A.  aquaticiis,  and  hence  have  retaine<l  the  generic  (^haractt^rs  and  sjKH:!ific  marks 
of  that  European  si)ecies  as  compared  with  our  Americ^an  A.  amimunifi. 

When,  liowever,  we  turn  to  our  Ca'ddote.a  stygm  and  jiickajarkeiv^in^  we  find  that 
they  are  not  only  not  congeners  of  the  blind  European  AseUiy  but  that  they  are  also 
not  congeneric;  with  the  American  Asellus  r(>?Hmi»<«>,  and  that  there  are  no  interme- 
diate forms  connecting  them,  although  the  eyed  si>ecies  of  AseUun  are  somewhat 
variable.  Hemv,  we  feel  warranted,  on  taxonomii;  grounds,  whatever  may  Ikj  our 
theory  aljout  their  origin,  to  retain  the  genus  Cttndotea. 

Since  the  above  wa«  written,  three  species  of  A-sfllm  have  been 
described,  Aselhi-n  hoirpiniv  (jarnian,  AhcUuh  tfrniahmHis  Harford,  and 
AHtllus  attenuatm  Richardson;  the  fornter  from  southwestern  Mis- 
souri, the  second  from  California,  and  the  latter  from  the  Dismal 
Swamp.  There  is  probably  still  another  species,  as  3^et  undescribed, 
which  occurs  in  the  District  of  Colimi])ia.  The  Southern  States  have 
been  very  poorl}'  explored  for  th(Mr  fresh-water  crusbicean  fauna,  and 
there  can  be  no  doubt  that' when  the  work  is  undertaken  many  addi- 
tional species  of  A.^r/hiif  will  be  })rought  to  light.  They,  therefore, 
are  more  abundant  than  Packard  supposed,  and  exist,  probably,  as 
distinct  species  in  nearly  every  cave  region. 

Dr.  Packard's  claim  "that  the  two  or  three  species  of  ^ Civcidotea^ 
are  congeneric  among  themselves  on  one  hand  and  generically  dis- 
tinct from  the  genus  Ai<*'llm  on  the  other,''  is  a  statement  which  we 
could  understand  had  he  not  followed  it  up  with  the  statement  that  'Hhe 
species  have  probably  arisen  independently.'"'  A  germs,  according  to 
the  usual  conception,  is  a  natuml  aggregation  of  species  and  not  a  het- 
erogeneous asseml)lage  of  species,  grouped  together  simply  because 
they  happen  to  resemble  each  other.  That  such  heterogeneous  genera 
do  exist  and  are  accepted  is  quite  probable,  but  they  are  accepted 
because  we  know  nothing  more  of  the  animals  than  that  the}"  look  alike. 
The  genus  Ci^cldotea  presents  a  case  in  which,  in  spite  of  the  lack  of 
good  generic  character  and  the  very  strong  probability — one  might 
almo.st  say  certainty— that  the  species  are  not  of  similar  origin,  carcm- 
ologists  have  been  willing  to  group  them  together.  In  this  connection 
we  are  strongly  reminded  of  the  effort  of  Cope  to  establish  the  genus 
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Oi'cont'ctt's  to  contain  the  1)1  ind  c ray  fishes.  These  in  theii-  way  possess 
the  very  characters  which  have  been  given  generic  value  in  Ci^eidoten; 
they  are  Avhite,  eyeless,  and  more  elongate  than  the  surface  dwellers, 
but  there  can  te  no  doubt  that  the  rive  or  six  known  species  of  blind 
crayfish  have  had  an  altogether  independent  origin  and  are  less  closi^h' 
related  to  each  other  than  to  species  with  eyes  living  outside  the  caves. 
The  remarks  of  Hagen^  regarding  the  invalidity  of  the  genus  Orvo- 
nci'tes  may  very  well  apply  here. 

On  looking  at  the  geneml  charactiMsof  cave- inhabiting  animals  it 
will  be  seen  that  nearly  all  have  beeii  affected  in  the  same  geneml  way; 
loss  of  color,  more  or  less  complete  degeneration  of  the  eyes,  and  a 
corresponding  hypertrophy  of  th(^  tactile  organs  are  characteristic. 

In  some  groups  (for  instance,  the  Anip/njxxlu)  there  have  been 
found  intermediate  forms  between  the  surface  and  true  subterranean 
varieties,  but  so  far  this  has  not  been  accomplished  with  the  Isopods. 
Packard  mentions  a  case,  however,  which  is  extremely  suggestive;  a 
specimen  of  A,  coiiDtntnU  from  a  well  in  southern  Indiana  was  bleached 
perfecth'  white,  but  retained  all  the  other  char- 
acters of  its  species.  It  is  a  well-known  fact  that 
occasionally  61  siyfjui  has  on  the  top  of  its  head, 
where  its  eyes  should  be,  a  few  facets,  showing 
that  the  loss  of  eyes  has  been  so  recent  that  indi- 
viduals occasionally  revert  to  the  primitive  char- 
acters. However,  there  is  lacking  at  the  present 
time  the  |X)sitive  evidence  that  this  geiuis  is  not 
a  natural  one,  or  that  we  find  her(»  a  case  of  the 
independent  development  of  similar  characters. 
I  therefore  accept  the  genus  on  the  grounds  of 
convenience,  feeling  certain  that  future  investi- 
gations will  throw  light  on  its  origin. 

MANCASELLUS  MACROURUS  Harger. 

This  species  was  o])tained  in  some*  abundance 
at  various  localities  in  the  region  visited.  I 
found  it  first  in  the  John  Ross  spring  at  Koss- 
ville,  Georgia,  where  it  inhabited  the  cold  water 
close  to  the  rock  crevices  from  which  the  spring 
issued.  Beyond  20  or  30  feet  downstream  it  ceased  to  occur.  At 
Nickajack  Cave  it  was  fairly  abundant  just  outside  the  cave,  on  the 
under  side  of  flat  rocks  and  in  the  crevices  of  decaying  logs  of  wood. 
It  was  most  common  in  a  dimly  lighted  crevice  at  tlie  mouth  of  a 
tunnel- like  outlet  for  the  pool  at  the  front  of  the  cave,  where  in 
a  few  minutes  I  picktid  some*,  fifty  specimens  from  some  submerged 


1.  — Mancasklli'.s    ma- 
ckoi'rijs. 


*  Haj^en,  Ainer.  Nat.,  VI,  1S72,  p.  A\)A.     Note*  also  the  <;(MUih  Styijohroimiii  Coju', 
for  the  subterranean  Gainnuiridic,  Amer.  Nal.,  VI,  July,  1872,  p.  422. 
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driftwood.  The  congregation  tit  this  point  nia}'  have  been  due  to  the 
presence  of  the  driftwood,  but  this  wjis  also  abundant  in  better  lighted 
locations  and  did  not  seem  to  be  inhabited  b}'  the  cru.^taceans. 

CiECIDOTEA  RICHARDSONiE  Hay. 

It  was  contidently  expected  that  one  result  of  the  reexamination  of 
Nickajack  C-ave  would  })e  the  collection  of  the  various  species  of  animals 
descri}>ed  from  this  locality  by  Packard/  ])ut  it  was  not  until  the  last 

day  of  my  visit  that  1  was 
a])le  to  tind  what  1  sup- 
posed to  be  his  Cwddotea 
nlchijaclceniilH,  A  few 
specimens  were  collected; 
and  on  a  critical  examina- 
tion it  quickly  became 
evident  that  either  the 
description  and  tigures  of 
Dr.  Pac^kard's  0.  nicka- 
jaelen^is  are  altogether  at 
variance  w^ith  the  facts  or 
m}'  species  was  a  distinct 
one.  As  Dr.  Packard's 
types  have  been  lost,  it 
can  not  be  satisfactorily 
determined  w'hich  is  the 
proper  view  to  take;  but 
for  man}"  reasons,  some 
of  w^hich  are  given  below, 
the  latter  seems  to  be  the 
onh"  acceptable  one. 

J)excr!ptl(m.  — A  prelim- 
inary description  of  the 
new  si3ecies  was  published 
soon  after  my  return  to 
Wivshington;^  but  now  that  figures  have  been  prepared,  it  seems 
desimble  to  describe  it  in  detail. 

To  a  certain  degree  the  genenil  aspect  is  that  of  C,  stygim;  the 
animal  is  slender,  white,  eyeless.  The  slenderness,  however,  is  much 
more  pronounced,  and  the  long,  spi-awling  legs  recall  strongly  ceiiain 
of  the  Llglidai,  The  whiteness,  and  especially  the  apparent  f  milty  of 
the  body,  is  much  more  noticeable  than  in  C,  stygim. 

The  body  is  flattened  quite  as  strongly  as  any  member  of  the  genus, 
being  slightly   convex   along  the  median    line   only.     The   greatest 


FkJ.  .».— C.ECIDUTKA   KKHAKDHOK^  IIaY. 


a  Dorsal  view  of  entire  sper- 

inien  x  G. 
h  First  antenna. 
c  Second  antenna. 
d  Mandible. 
('  hMrst  maxilla. 


/  Second  maxilla. 
g  Third  maxilliped. 
h  Upper  lip. 
i  Lower  lip. 
j  Onathopo<l. 


» Packard,  The  Fauna  of  Nickajac-k  Cave,  Aiuer.  Nat.,  XV,  1881,  p.  880. 
-Proc.  Biol.  Soo.  Wash.,  XIV,  1901,  i».  ISO  (Ovcidotea  richardsoii&). 
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breadth  i.s  at  the  hist  thoracic  se^inent,  and  th(*  <i;reate.st  length,  exclu- 
sive of  appendages,  is  about  four  times  the  greatest  width. 

The  head  is  considerably  broader  than  long,  concave  in  front,  con- 
vex on  the  sides,  and  with  a  small,  indistinct  lobe  near  the  outer 
lK>sterior  angle. 

The  first  l>ody  segment  fits  the  head  very  closely,  but  the  anterior 
corners  are  slightly  produced  and  the  posterior  portion  of  the  lateral 
})order  somewhat  swollen,  so  as  to  leave  a  rather  prominent  sinus  a 
little  in  front  of  the  middle  of  the  })order.  The  second  segment  is 
more  nearly  straight  along  the  anterior  margin,  has  sharp  anterior 
and  broadlv  rounded  posterior  angles.  The  third  segment  is  quite 
similar  to  the  second.  The  fourth  segment  is  still  of  the  same  gen- 
eral character  as  the  preceding,  but  is  more  nearly  alike  anteriorl}^ 
and  posteriorly  than  any  of  the  other  segments  of  the  body.  The 
fifth,  sixth,  and  seventh  segments  have*  their  lateral  expansions  directed 
backward,  slightly  in  the  fifth,  and  more  strongly  in  the  seventh. 

Behind  the  seventh  segment  can  be  seen  two  very  small  annular 
segments  of  the  aiidomen. 

The  telson  is  one-fourth  longer  than  broad  and  about  one-fourth 
longer  than  the  greatest  width  of  the  body.  All  its  anglers  are  broadly 
rounded  and  its  upper  surface  is  only  slightly  convex. 

All  the  segments  of  the  body  and  the  head  and  telson  are  thickly 
covered  with  fine,  short,  })ristle-like  hairs,  which  project  in  every 
direction.  They  are  most  evident  about  the  margins  of  the  body,  but 
may  be  found  everywhere. 

The  antennule  is  about  as  long  as  the  peduncle  of  the  antenna.  The 
basal  segment  is  broad  and  somewhat  enlarged  distally.  The  second 
segment  is  long,  cylindrical;  the  third  is  shorter.  The  flagellum  is 
composed  of  a])out  fi ftecMi  segments,  all  of  which  ))e4ir  one  or  two 
slender  setie  at  the  distal  border,  and  the  outer  seven  or  eight  bear, 
in  addition,  each  a  single  spatulate  sense  orgiin. 

In  the  antenna  the  first  two  segments  are  short,  the  third  slightly 
longer  than  the  first  and  sc^'ond  combined,  and  the  fourth  is  as  long 
as  the  first,  second,  and  third  taken  together.  The  flagellum  is  very 
long  and  slender,  so  that  the  entire  antenna  is  fully  as  long  as  the 
body.  The  mandibles  have  a  cutting  edge  and  a  broad  grinding  sur- 
face. The  palpus  is  well  developed  and  provided  with  a  strong  hand- 
like extremity. 

The  maxilhe  and  maxillipeds  do  not  present  characters  of  impor- 
tance. 

The  first  pair  of  ambulatory  legs  (gnathopoda)  are  enlarged  and 
subchelate.  The  hand  is  broad,  inflated,  and  convex;  the  dactyl  is 
strong  and  has  an  albuminate,  somewhat  sinuous,  tip,  and  is  provided, 
especially  along  its  opposable  margin,  with  stiflf  bristles.  It  shuts 
against  the  hand  between  two  rows  of  strong  spike-like  teeth.     The 
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carpal  segment  is  produced  and  spiniform  at  its  outer  distal  angle. 
The  meros  hears  on  its  tip  a  slender  spine  almost  as  long  as  the 
segment. 

The  succeeding  pairs  of  walking  legs  are  slender,  hairy,  and  end  in 
very  slender,  acute,  claw-like  dactyls. 

The  uropods  are  al)out  one-half  as  long  as  the  body.  The  basal  seg- 
ment is  slender,  subcylindrical,  sti-aight  or  slightly  curved,  and  the 
terminal  segments  are  slend(»r  and  gradually  tapering  from  the  base  to 
the  end.  The  outer  of  these  terminal  segments  is  not  much  over  half 
as  long  as  the  inner.  In  a  perfect  specimen  the  inner  is  considerably 
over  half  as  long  as  the  basal  segment. 

Length  of  bod}'  and  uropods  about  20  mm. 

HahlU, — Although  I  was  able  to  learn  comparatively  little  al)Out 
the  habits  of  this  animal,  the  little  1  got  is  of  interest  and  will  serve 
to  contrast  this  species  with  its  relatives.  They  were  found  clinging 
to  the  under  side  of  flat  roi^ks  well  out  in  the  cave  stream,  where  the 
current  was  strong  and  the  depth  usually  over  a  foot.  Their  move- 
ments were  nxpid,  and  they  seemed  to  have  no  difficulty  in  running 
from  one  place  to  another  over  the  rocks,  retreating  always  to  the 
lower  side  and  hiding  beneath  some  convenient  angle.  As  a  last  resort 
they  would  loosen  their  hold  on  the  rock  and  float  away  in  the  water. 
When  in  their  native  element,  their  sprawling  legs  and  quick  move- 
ments were  very  noticeable.  When  removed  from  the  water  they 
were  absolutely  helpless,  not  even  having  strength  sufficient  to  i*aLse 
their  legs  or  straighten  out  their  bodies. 

Coiitp(ij'if«ni  (Did  dlntHh  utlon .  —  Cm^hlotea 
7i!ck(fj(i('h'7is/sFacka.vd^  from  the  same  locality, 
is  described  as  follows:^ 

P>(xly  longer,  narrower,  and  slenderer  than  in  C\  stygia. 
The  anU;nnje  are  RjnietiineH  very  long  and  reach  to  the 
end  of  the  third  joint  of  the  second  antenme;  they  are 
Honietinies  nearly  twice  a«  long  a.M  in  C.  sttjc/iOy  and  are 
purplish  white,  while  the  liagelluni  is  provided  with  long 
liair^. 

The  second  antenme  are  as  long  as  the  head  and  extend 
backward  as  far  as  the  ba.*je  of  the  abdomen.  The  legs 
are  much  longer  and  slenderer  than  in  C.  st;/gia.  The 
abdomen  is  long  and  narrow,  and  the  caudal  appendages 
are  moderately  long  in  one  si>ecimen  and  short  in  another. 
In  one  individual  the  outer  branch  is  much  shorter  and 
smaller  than  in  the  others,  and  in  most  it  is  as  long  as 
the  basal  joint.  On  the  whole,  the  caudal  apiKjndages 
are  no  longer  than  the  telson  or  terminal  segment  of  the 
al)domen,  while  in  C.  stygia  they  are  half  as  long  as  the 
entire  body. 

This  species  forms  in  the  antennae  and  slightly  purplish 
color  and  the  proportions  of  the  leg  joints  perhaps  a 


VlQ.  I,— C^CTDOTEA  N  I  OKA- 
JACK  KNSIS  Packard. 

aAntenmile: 

bCaudal  -tylt'ts.  After  Pack- 
ard. 


*  Packard,  The  Cave  Fauna  of  North  America,  Mem.  Nat.  Acad.  ISci.,  IV,  1887. 
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nearer  approach  to  the  genus  Aaelbin  tliaii  that  of  Mammoth  and  Wyandotte  caves. 
On  the  other  hand,  C.  atygia  approaches  Aaellm  more  in  its  shorter,  broader  body, 
with  the  shorter,  broader  abdomen.  It  seems  quite  evident  that  the  two  species 
must  have  descended  from  different  8j>ecie8  of  Asellus.  Whether  there  is  an  addi- 
tional species  in  the  Southern  States  from  which  the  present  species  may  have  been 
derived  remains  to  be  seen. 

From  the  above  description  it  would  seem  that  the  chief  difference 
between  C,  mckaja/^kensU  and  V,  vieharcUiyuce 
lies  in  the  chamcter  of  the  uropods,  but  a  refer- 
ence to  the  figures  accompanying  Dr.  Packard's 
description  shows  sevei*al  more  important  char- 
acters in  which  this  species  do  not  (correspond 
with  the  present  one.  The  first  antennje  are 
short  and  have  a  flagellum  composed  of  not 
more  than  seven  segments;  the  present  sj^ecies 
has  about  fifteen.  The  outline  of  the  head  and 
body  is  quite  different,  though  this  may  be  due 

to  faulty  drawing.     The 

shape  of  the  telson  is  very 

different,     being     much 

longer  in  proportion  to 

the  length  of  the   body 

and  its  own  width  than 

in  C,  ri<^hardsonae. 

During    my   examina- 
tion of   the  new  species 

Miss  Harriet  Richardson 

kindly  furnished  mo  with 

specimens  of  an  eyeless     Fni.  :j.— ca:<iim)tka  Niri./- 

Ci^idotea  from  Metcalf,       J^acken8ih.m^calk.(Jeok- 

Georgia,  which   she  has 

identified  as  61  nickajiwk^nisls  Packard. 

It  seemed  rather  improbable  that  the  species 
should  appear  in  two  localities  so  far  apart  as 
the  northern  and  southern  limits  of  the  State  of 
Georgia,  but  a  careful  comparison  with  Pack- 
ard's  description  and   figures   showed   that  it 
Fio.  4.— cjeciaotea  stygia    corresponded  verv   well,  although   differences 
™ckV''^'™'^''  ''^^''^    a^*«  «^"1  ^  be  found  in  important  characters. 
Regarding   them,    in    the    absence   of    better 
proof,*  as  C.  nickajackensls  Packard,  we  find  the  following  differences 
between  C.  richardsonae  and  C,  nichajacken^ls: 

C.  nickajdckensis  ha^  the  first  antennae  shorter,  composed  of  about 

*The  Metcalf  specimens  may  represent  a  distinct  species,  in  which  case  it  may  l>e 
known  as  C.  troglodytes.    Type,  No.  26186,  U.S.N.M.,  Metcalf,  Georgia. 
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ten  segments,  C,  ruhanhi/nH'  has  fifteen.  The  second  antenna*  are 
shorter,  not  equaling  the  length  of  the  body;  in  (\  r!c/i4ir<isoN^  they 
are  longer  than  the  body.     The  sides  of  the  body  are  nearly  parallel, 

the  head  nearly,  if  not  quite,  as  wide 
as  the  lu'oadest  segment.  In  C\  rich- 
anhimir  the  body  is  widest  in  the  mid- 
dle and  tjipi^rs  toward  each  end;  the 
hejwl  is  considerably  narrower  than 
the  first  body  segment.  In  C.  nichi- 
jackenHis  the  t(>lson  is  lonji^,  with 
slightly  concave  sides,  and  the  uro- 
pods  are  short,  their  basal  segment  is 
enlarged  at  its  distal  extremity,  and 
the  terminal  segments  are  about  a.s 
long  as  the  basal  portion;  there  are 
tufts  of  bristles  at  the  ends  of  the  ter- 
minal segments  and  a  very  few  rather 
hirge  bristles  along  the  margins  of 
both  basal  and  terminal  segments.  Tn 
(\  rwhardi<()iii^  the  telson  is  convex 
sided  and  shorter,  the  uropods  are 
very  long  and  slender  and  thickly 
covered  with  short  bristles,  the  basal 
segment  is  fully  as  long  as  the  tel- 
son, and  the  terminal  segment  half  as 
long.  There  are  differences  also  in 
the  appendages,  but  the  al>ove  are 
suiBcient  for  our  purposes. 

Compared  with  the  well-known  C\ 
i^tyijUi^  the  specimens  from  Metcalf 
seem  to  resemble  that  species  rather  than  61  r!v1utrdt<(mi^^  but  the 
differences  are  great  enough  to  show  that  it  has  descended  from  some 
other,  })ut  closel}'  related,  species  of  Anelbi^.  In  order  that  compari- 
sons may  readily  ]>e  made,  I  have  prepared  figures  of  the  three  sj^ecies 
mentioned  and  have  copied  Packard's  figures  of  61  nlckajdcken-tthf. 

Family  ONISCID.E. 

Genus  PORCELLIO. 

PORCELLIO  L^VIS  LatreiUe. 

This  species  was  found  in  great  abundance  under  stones  a  short  dis- 
tance from  tlie  entrance  to  the  cave.  They  were  well  known  to  the 
natives  of  the  region,  and  are  used  by  some  of  them  as  a  medicine  to 
produce  an  eruption  in  the  case  of  hives,  measles,  and  similar  diseases. 
The  recipe  calls  for  ''nine  sow  bugs  crushed  in  a  small  quantity  of  luke- 
warm water.'"  The  dose  is  taken  internally,  and  is  said  to  be  very 
efficacious. 
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Fui. ,';.— The  thkek  kpe(if>i  of  Ca:ciim)tea. 
a  Tolson  ami  iin)p()da  of  (\  Mygia  (Main- 

TDoth  Cave). 
h  UropcKl    of    l\    nicknjavknmif    (Metcalf. 

Georgia). 
c  Telfion    and   uropoda  of  C.    richardaonw 

(Nic'kaja<"k  ('ave). 
(/  GnathoiMxi  of  r.  uickajackamh  (Metoalf). 
e  Fifth  jHTt-'ioptxl  (»f  r.  iiickajarknunn  (Met- 

calf). 
/  Fifth  peroiopixl  of  (\  rivhardmmf  (Nit'ka- 

jack  ('ave). 
g  Fifth  pereioptKl  of  C.  iftytjia  (Mammoth 

Cave). 
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Order  AMPHIPODA. 

Family  GAMMARID.?^. 

Genera  NIPHARGUS  and  GAMMARUS. 

Under  the  generic  name  N!phar(jui<  S<'hi(klte  1  place  the  species 
described  as  (^r<ingotiyx  antetimitns^  by  Dr.  Packard,^  as  I  tind  it 
agrees  much  more  closely  with  that  genus  than  with  (^ran(jo)iy.i'  or 
ffatiunaruH,  As  remarked  b}"  Chilton,*  the  genera  (hwiKjonyj'  and 
yiphitrgm  are  very  closely  related,  differing  onl^-  in  the  fac^t  that  the 
telson  in  the  latter  genus  is  divided,  while  in  the  former  it  is  entire. 
In  the  present  species  the  only  parts  in  which  there  is  a  difference 
from  the  other  species  of  the  genus  are  the  last  pair  of  uropods,  which 
do  not  have  the  outer  branch  excessively  elongated. 

Although  the  various  species  of  X!ph<frf/u.H  are  well-known  inhab- 
itants of  wells,  springs,  and  subterranean  water  courses  in  the  Old 
World,  no  species  has  heretofore  been  described  from  North  America. 
That  I  do  not  claim  the  honor  of  being  the  first  to  recognize  the  genus 
in  this  country  is  due  to  the  retentive  memory  and  apparently  limit- 
less information  of  my  esteemed  instructor  and  friend.  Dr.  Theodore 
N.  Gill,  who  has  just  called  my  attention  to  a  mention  of  it  in  a  list  of 
the  Crustacea  of  the  District  of  Columbia,  published  in  a  rather  obscure 
work  as  long  ago  as  18()1.'  The  name  was  evidently  applied  with 
some  doubt,  as  it  is  followed  by  an  inter rogsition  murk.  Dr.  (Jill  was 
also  able  to  give  some  interesting  information  regarding  this  citation 
and  the  specimen  upon  which  it  was  based.  The  list  of  Crustacea,  it 
seems,  was  furnished  by  Stimpson,  to  whom,  however,  no  credit  is 
given  in  the  l>ook.  The  specimen  (for  according  to  Dr.  (lilFs  recol- 
lection there  was  but  one),  which  is  called  Xiph(tfyuf<^  was  sent  in 
from  some  well  near  Washington,  and  in  conversation  Stimpson 
expressed  himself  as  certain  that  it  belonged  to  that  genus.  Unfor- 
tunately, no  further  reference  was  made  to  the  species,  and  no  other 
specimens  have  been  obtained. 

That  other  species  of  this  genus  have  been  o})served  in  North  Amer- 
ica I  do  not  doubt,  but  they  seem  in  all  cases  to  have  been  described 
as  Crangonyj',  The  two  genera  are  very  closely  related,  and  differ 
apparently  only  in  the  telson,  which  is  entire  in  (^nin(/<my,r  xii\A  divided 
in  yiphar(fiui,  Crangontjx  htfurcus  O.  P.  Hay  is  a  Xfjthnryw'i;  C. 
ludfiujmO.  P.  Ha3%  C.  iW^'aAv// Smith,  (\  ^<vi///.v  Smith,  and  (\  vlt- 
rem  Smith  seem  to  l)e  correctly  placed;  V,  (jracilis  Smith  has  the  telson 
slightly  emarginate,  but  not  divided  to  any  appreciable  extent  in  any 
of  the  specimens  which  I  have  examined.      (\  imirntnatuH  For})es  is 

'  Am.  Nat.,  XV,  1S81,  p.  SSO. 

^Trails.  iJiui.  Soc.  Lond.,  2d  wr.,  VI,  j)i>.  21S-221). 

**l'helj[>d'«  Washington  Described,  1801,  p.  i)4. 
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certainly  neither  Crangonyx  nor  Nlphargus^  but  belongs  to  a  distinct 
genus  for  which  I  propose  the  name  Bactrurus.  C,  jldgellatus  Bene- 
dict differs  from  all  the  others  in  having  the  last  two  segments  of 
the  urosome  coalescent,  and  therefore  can  not  be  a  Crmigonyx^  but 
should  stand  as  the  type  of  a  distinct  genus  which  may  be  known  as 
Stygonectee. 

NIPHARGUS  ANTENNATUS   (Packard). 

The  specimens  from  which  this  description  is  written  were  taken  at 
various   places  within    Nickajack  Cave,  and  undoubtedly  represent 


,;k'n^V^ 


Fig.  6.— NiPHARGUS  antennatus. 


a  Right  lateral  view  of  adult  female. 

h  First  anleiiiia  of  female. 

c  First  antenna  of  male. 

d  Second  antenna. 

€  Mandible. 

/  First  pereiopod. 

if  Second  pereiopod. 


A  Third  pereiopod. 
i  Fifth  pereiopod. 
j  First  pleopod. 
k  Second  pleopod. 
I  Third  pleopod. 
tnTelBon. 


Packard's  y^''m/i^^o?iy./j^^7iA';^/?ff^^^//?  described  from  this  locality  in  1881.' 
They  differ  slightly  in  the  specific  chamcter  and  belong  to  a  different 
genus,  but  these  differences  are  of  such  a  nature  as  to  make  it  seem 
probable  that  they  are  the  result  of  the  poor  material  from  which  Dr. 
Packard  wrote  his  description. 

'  Body  slender,  smooth.  Head  more  elongate  and  less  deep  than 
usual  in  this  genus.     Eye  composed  of  a  few  slightly  pigmented  facets 


^\m.  Nat.,  XV,  1881,  p.  880. 
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or  wanting  altogether,  when  present  of  no  definite  shai)e.  First 
antenna  more  than  half  as  long  as  the  extended  body;  with  a  small 
secondary  flagelluni  of  about  two  articles;  the  flagellum  is  more  than 
twice  as  long  as  the  peduncle  and  composed  of  about  sixteen  segments 
in  the  male  and  twenty-nine  in  the  female.  Second  antenna  short, 
not  half  as  long  as  the  first  antenna,  flagellum  not  much  longer  than 
the  second  or  third  segments  of  the  peduncle,  composed  of  five  or  six 
articles. 

First  pair  of  legs  of  the  male  with  the  carpus  broad,  triangular,  and 
armed  with  numerous  stiff  hairs,  most  of  which  stand  near  the  inferior 
angle.  Propodus  subquadrangular,  broadest  distally,  and  possibly  a 
little  produced  at  the  inferior  distal  angle;  inferior  margin  with  a 
number  of  stout  hairs;  palmar  surface  with  a  deep  groove,  on  each 
side  of  which  are  a  number  of  strong  teeth  and  stiff  hairs.  Dactyl 
curved  and  strong,  as  long  as  the  palmar  surface;  in  the  female  these 
parts  differ  in  being  smallei*  and  less  strongly  armed  than  in  the  male. 

Second  pair  of  legs  of  the  male  with  the  carpus  similar  in  general 
form  and  armature,  but  proportionally  bx'oader  and  stouter.  Pro- 
podus considerably  larger  than  that  of  first  pair  of  legs  and  elongate, 
twice. as  long  as  broad;  the  greatest  width  is  at  a  point  about  one- 
fourth  of  the  distance  from  the  posterior  end,  and  from  this  point  the 
width  of  the  segment  narrows  rapidly  and  nearly  uniforml}^  to  the 
base  of  the  dactyl;  the  superior  margin  is  slightly  convex;  the  inferior 
margin,  the  shape  of  which  has  already  been  described,  is  posteriorly 
provided  with  a  considerable  number  of  long,  stout  hairs,  while  the 
palmar  surface,  extending  over  two-thirds  of  the  infero-anterior  mar- 
gin, has  a  few  bristles  and  ten  or  more  strong  teeth  in  two  rows 
between  which  the  dactyl  can  be  closed;  of  these  teeth  the  inferior  one 
or  two  are  much  larger  than  the  others;  the  dactyl  is  larger  and 
stronger  but  less  curved  than  that  of  the  first  pair  of  legs.  In  the 
female  the  second  pair  of  legs  is  or\\y  slightly  larger  than  the  first 
pair,  and  the  armature  of  the  propodus  is  weak. 

The  fifth,  sixth,  and  seventh  pairs  of  legs  are  strongly  developed 
and  bear  on  their  posterior  margins  especially  an  unusual  number  of 
fine,  hair-like  spines. 

Epimera  of  the  first  four  thomcic  segments  rather  strongly  devel- 
oped, the  fourth  being  unusually  large  and  quadrangular. 

Segments  of  the  abdomen  rounded  above  and  without  a  trace  of  the 
spines  characteristic  of  the  genus. 

Telson  divided  nearly  to  its  base,  each  division  truncate,  and  with 
three  or  four  rather  stout  spines. 

Posterior  pair  of  abdominal  appendages  with  the  inner  ramus  short 
and  rudimentary,  the  outer  well  developed  and  composed  of  two 
segments. 

No  marked  variation  is  observable  in  the  alcoholic  spoctimens,  except 
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that  in  one  oxuniplo  the  eyes  are  entirely  gone  while  in  the  others  the 
eyes  are  present,  but  very  small.  Dr.  Packard  has  called  attention 
to  the  well -developed  c}  es;  compared  with  other  subterranean  species 
they  may  be  regarded  as  w(»ll  developed,  but  when  compared  with  the 
Giinuiuinis  in  the  pool  just  outside  the  cave  their  eyes  are  minute  and 
not  more  than  rudimentary.  In  the  living  animal  a  great  variation 
was  observable  in  the  color,  some  being  pure  white  while  others  were 
inclined  toward  the  purplish  spoken  of  by  J^ackard.  The  original 
description  of  (\  anUnnntna  is  here  (juoted,  ])ut  it  nuist  ))e  understood 
that  the  identiticjition  of  my  specimens  with  Packard's  species  hits  l)een 
on  account  of  the  correspondence  of  his  figure  and  type  locality  mther 
than  the  description. 

It  is  a  large  and  purplinh  sjx»cies;  the  first  antennae' very  loiijr;  the  Hagelhiin  with 
20  to  24  jointn;  the  entire  anteniue  l)eing  over  one-half  and  nearly  two-thirds  as 
lonj?  an  the  l)ody;  the  la«t  joint  of  the  jKHlnnele  hein^  nlightly  more  than  half  as  long 
as  the  j>enultinuite  joint.  Coniparejl  with  (\  (jrtjnUn  Smith,  from  Lake  Snix^rior,  it 
differs  in  the  form  of  the  eyes,  the  longer  and  stouter  tirst  antennie,  the  flagelluni 


FKJ.  II.— (.'KANGoNVX     ANTKN.NATrM. 

h  lli'jul  with  l){L»<i' of  upper  and  lower  HMtoniKi'  and  eyes. 
v  Manns  of  second  pair  of  feet,     .\fter  Packard. 

having  a  greater  number  of  joints,  and  in  tlu^  different  proportions  <»f  tlie  joints  of 
the  iKMlun<;le.  *  *  *  The  fourth  pair  of  epimera  are  usually  larg<»  and  sipiare. 
Tlie  telson,  together  with  the  e^iudal  stylets,  is  mueh  as  in  i\  fjrarilis,  but  the  rami 
are  slightly  stouter  and  more  poIishe<l  and  the  spinules  a  little  stouter.  It  is  prob- 
ably a  little  larger  s|KH'ies  than  C.  {jr(icilii<j  the  speeimens  l)eing  ♦>  to  7  nnii.  in  lengtli; 
the  eyes  are  not  so  distinct  and  are  only  one-fourth  as  large  as  in  (\  f/rdcUia. 

1  first  m(»t  with  this  crustacean  well  within  the  cave  and  beyond  the 
point  where  the  last  traces  of  daylight  were  visible.  They  were  found 
on  a  piece  of  decaying  wood,  but,  although  a  immber  were  seen,  they 
were  so  active  that  only  a  few  were  obtairuMl  for  preservation.  1 
afterwards  found  them  in  various  parts  of  the  cave  stream,  always 
on  decaying  wood. 

Although  there  are  sev(M-al  nithcu*  important  difierences  ])etween  my 
specimens  and  the  descri[)tion  of  ( ',  (tntmHaiitin^  1  have  no  hesitation 
in  regarding  it  as  Packard's  species,  as  it  agrees  very  well  with  the 
figures,  but  I  find  it  nuist  l)elong  to  tlie  geiuis  Niphdiyux  of  Schiodt-e 
rather  than  to  Cramjonyx. 
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GAMMARUS  PURPURASCENS,  new  species. 

72^^.— No.  25644,  U.S.N.M.  Collected  September  6,  1901,  by 
W.  P.  Hay,  at  the  mouth  of  Nickajack  Cave,  Shellmound,  Tennessee. 

Eyes  large,  reniform,  with  the  concavity  anterior.  Head  large, 
deep,  notched  in  front  for  both  antennte,  and  with  a  very  short  ros- 
trum. Firet  antennse  about  half  as  long  as  the  body,  with  a  small  sec- 
ondary ilagellum  of  three  articles;  flagellum  with  from  twenty  to 
thirty  articles;  all  the  basal  segments  and  those  of  the  flagellum  plen- 
tifully provided  with  hairs.  Second  antennae  a  little  over  half  a,s  long 
as  the  first  pair;  first  basal  segment  short  and  broad,  second  and  third 
short,  the  second  with  a  spine  on  the  inferior  margin;  fourth  and  fifth 
segments  of  nearly  equal  length,  each  longer  than  the  first  three  seg- 


Fio.  7.— Gammarus  purpitraw:kn8,  new  species. 

I,  Appendage  of  thirteenth  seg* 


a,  Left  lateral  view  of  adult  male,  g,  Legs  of  first  pair. 

b,  First  antenna.  /i,  Legs  of  third  pair. 

c,  Second  antenna.  i,  Legs  of  seventh  pair. 

d,  Mandible.  j,  appendage  of  eleventh  seg- 

e,  Third  maxillipeds.  *  ment. 


ment. 
w,  Dorsal  view  of  abdomen  and 

appendages. 
>*,  Telson. 


/,  Legs  of  second  pair. 


jfc,  Appendage  of  twelfth  segment. 


ments  together;  flagellum,  composing  about  one-third  of  the  append- 
age, of  nine  articles.  All  these  segments,  like  those  of  the  fii'st  antennae, 
are  plentifully  provided  with  stiff  hairs,  and  the  segments  of  the  fla- 
gellum bear,  in  addition,  each  a  particular  mushroom-shaped  sense 
organ. 

First  pair  of  legs  of  the  male  strong,  but  of  slightly  smaller  size 
than  those  of  the  second  pair.  The  carpus  is  short  and  broadly  trian- 
gular; its  distal  margin,  especially  near  the  inferior  angle,  is  abun- 
dantly supplied  with  long  bristles.  The  hand  slightlv  broader  than  the 
carpus,  its  superior  and  inferior  margins  convex,  the  palmar  surface 
very  oblique  and  armed  on  each  side  with  scattered  spines  and  teeth 
between  which  the  dactyl  closes;  the  bristles  on  the  hand  are  most 
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abundant  near  the  palmar  surface  and  the  distal  end  of  the  superior 
margin.  The  dactyl  is  about  one-half  as  long  as  the  hand,  strongly 
curved  and  very  acute. 

The  second  pair  of  legs  differs  from  the  first  not  only  in  size  but  in 
the  shape  of  all  the  segments  and  their  armature  of  hairs  and  bristles. 
The  carpus  is  more  perfectly  triangular  in  profile,  but  has  an  almost 
exactly  similar  armngement  of  bristles.  The  hand  is  somewhat  quad- 
rangular; its  superior  and  inferior  margins  are  subparallel  and  the 
palmar  surface  is  only  slightly  oblique;  there  are  a  few  teeth  and  haii-g 
at  the  sides  of  the  palmar  surface,  another  small  bunch  of  slender 
hairs  near  the  articulation  of  the  dactyl,  and  a  rather  extensive  pat<;h 
of  stiff  hairs  on  the  inferior  margin.  The  dactyl  is  straighter  than  in 
the  preceding  appendage  and  more  blunt. 

The  other  pereiopods  are  similar  to  those  of  the  Ganwiaridm  except 
that  the  third  and  fourth  are  very  hairy  and  the  fifth,  sixth,  and  sev- 
enth have  the  basal  segments  much  narrowei*,  broadest  at  the  proximal 
end  and  gradually  narrowing  distally. 

Segments  of  the  aWomen  rounded  a])ove,  the  fourth,  fifth,  and 
sixth  with  the  posterior  margin  slightly  produced  in  three  places — one 
in  the  middle  and  one  very  near  the  middle  line  on  each  side — and 
armed  with  three  small  clusters  of  spines.  The  spines  of  the  middle 
clusters  are  rather  smaller  than  those  of  the  side  clusters. 

Both  rami  of  the  posterior  caudal  stylets  with  many  slender  hairs 
but  no  teeth. 

Telson  divided  almost  to  the  ])asc;  each  division  with  a  spine  near 
the  middle  of  the  outer  margin  and  a  series  of  about  five  at  the  distal 
extremity. 

This  species  resem])les  GammoniM  llumfi'ua  Smith,  but  has  much 
longer  antenna?,  larger  eyes,  difierently  arranged  spines,  and  a  differ- 
ent telson.  Judging  from  Smith's  figure '  the  posterior  caudal  stylets 
are  nuich  longer  in  G.  Ilinyueus,  The  second  antennje  of  G,  jmrj/m*- 
a^cem  have  fewer  segments  than  G,  //mnr^'us^  but  the  difference  is 
more  than  made  up  by  the  very  numerous  segments  of  the  first 
antennae. 

The  variation  in  the  num])er  of  segments  in  the  first  antennae  is 
apimrently  dependent  upon  sex  and  age;  they  are  longest  in  fully 
adult  males,  slightly  shorter  in  adult  females,  and  shortest  in  the 
young,  without  distinction  as  to  sex. 

I  found  this  species  quite  <*ommon  among  the  growing  vegetation 
and  decaying  wood  in  a  pool  at  the  mouth  of  the  cave.  In  color  they 
were  a  dark  purplish  gray  and  their  movements  in  the  water  were  very 
quick,  so  that  their  capture  was  (|uite  difficult.  I  also  found  them  in 
the  spring  at  Kossville,  Georgia,  but  of  smaller  size  and  in  fewer 
numbers. 


*Rei)t.  U,  y.  Oomm,  Fish  and  Fisheries,  1872-73,  p.  G51,  pi.  ii,  tig.  6. 
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Order   MACROURA. 

Family  ASTACID^. 

Genus  CAMBARUS. 

CAMBARUS  BARTONI  CAVATUS,  new  subspecies. 

72(/?6^— U.S.N.M.  25017.     Powell  R.  Tazewell,  Tennessee. 

Ditit7*IJmtian. — Eastern  and  central  Tennessee. 

Similar  to  C.  hartoni^  but  with  broad,  parallel  sided,  deeply  exca- 
vated rostrum;  the  appearance  of  deep  excavation  being  partially  given 
by  the  unusually  high  elevation  of  the  margins  of  the  rostrum.  The 
areola  is  narrower  and  more  thickly  punctate  than  in  C,  Jmrtonl  harUmi 
and  the  epistoma  is  triangular.  The  antennae  extend  almost  to  the  end 
of  the  abdomen  and  the  carapace  is  more  nearly  cylindrical. 

While,  as  in  all  the  other  subspecies  of  C,  hartoni^  there  is  quite  a 
little  variation  noticeable  in  this  form,  the  characters  given  above  will 
be  found  to  hold  good  in  the  majority  of  cases.  Intermediates  with 
the  Kentucky  or  Virginia  forms  must  of  course  be  expected. 

There  are  in  the  United  States  National  Museum  specimens  of  this 
subspecies  from  the  following  localities  in  Tennessee:  Tennessee  River 
near  Knoxville  and  Chattanooga;  Balls  Creek  near  Tazewell;  Indian 
Creek  near  Cumberland  Gap,  and  Powell  River  at  Tazewell.  The 
latter,  which  have  been  selected  a^  the  types,  have  the  characters  of 
difference  most  marked. 

I  found  this  crayfish  in  small  numbers  in  the  cold  water  flowing 
from  the  John  Ross  Spring  at  Rossville,  Georgia.  One  large  female 
carried  young. 

CAMBARUS  HAMULATUS  Packard. 

The  crustacean  of  the  greatest  interest  to  me  in  Nickajack  Cave  was 
the  blind  crayfish,  Camharvs  /lafNuJafff.s^  described  by  Packard.*  The 
first  specimens  were  observed  during  my  first  visit  to  the  cave;  a  male 
and  a  female  alx)ut  45  mm.  in  length  were  found  on  a  mud  bank  at  the 
edge  of  the  water.  No  more  could  be  collected  during  the  first  week, 
although  repeated  search  was  made  in  all  possible  localities. 

At  the  time  of  my  second  visit  to  the  cave,  after  the  water  had  fallen 
and  was  clear  again,  a  specimen  was  occasionally  observed.  But  it 
was  not  until  1  began  to  look  for  them  under  the  rocks  in  the  cave 
stream  that  1  found  how  common  they  were.  They  appeared  habitu- 
ally to  live  under  such,  where  they  had  scooped  out  a  cavity  in  which 
to  lie  and  from  which  they  seemed  seldom  to  travel.  When  disturbed, 
if  they  sought  to  escape,  it  was  by  crawling  away  rather  tlian  by  swim- 
ming, and  they  would  seldom  move  more  than  a  few  feet.  Most  often, 
however,  they  would  lie  perfectly  still,  and  after  the  cloud  of  nmd 

^Orconectes  hamulaim  Packard,  Aiuer.  Nat.,  XV,  1881,  p.  880. 
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caused  by  raising  the  stone  had  cleared  away,  they  could  be  seen  lying 
quietly  in  their  cavity  or  treading  the  niud  to  avoid  being  covered  up. 
They  were  easily  caught  in  the  hands,  as  even  after  they  had  been 
touched  they  made  no  great  effort  to  get  out  of  danger.  Indeed,  in 
one  case,  I  let  a  large  specimen  drop  back  into  the  water  and  a  minute 
or  so  later  found  it  lying  at  my  feet;  it  had  sunk  like  a  stone  and  had 
not  tried  even  to  crawl  away.  They  seemed  to  be  totally  devoid  of 
the  senses  of  sight  and  hearing,  and  the  sense  of  touch  did  not  seem  to 
be  nearly  as  well  developed  as  in  C.  pelliicld^is,  I  tried  many  experi- 
ments to  determine  these  points,  as  well  as  those  regarding  the  habits 
mentioned  above.  As  is  well  known,  C,  hanudiitm  differs  consideitiblj^ 
from  C.  pelUiciduM  and  is  more  closely  related  to  such  forms  as  C,  har- 
tmu  or  C,  latimanus^  which  are  surface  dwellers  and  provided  with  well- 
developed  eyes.  Nevertheless,  the  general  appearance  is  so  strikingly 
like  O. pcllucidm  that  without  a  careful  examination  it  would  be  exceed- 
ingly difficult  to  distinguish  the  two  species.  Compared  with  the  two 
other  blind  crayfishes  from  this  country,  C.  sekmm  and  C.  acherontw^ 
the  resemblance  is  less  marked  and  the  greatest  difference  is  noticed 
between  C,  hamulatm  and  C.  setosiw.  Yet  O,  setosus  is  the  closest 
relative  of  C.  /uimul^itus,  while  C,  jjellueldu^  and  O.  (w/terontls^  which 
are  very  dissimilar  in  general  appearance,  are  closely  related.  These 
facts  are  cited  to  show  that  there  are  apparently  certain  character  in 
the  Crustacea  which  readily  lend  themselves  to  modification  under  sub- 
terranean influences,  but  which  mean  very  little  when  it  comes  to  detect- 
ing family,  generic,  or  specific  relationships  or  differences.  Sense 
organs  and  color  may  change  with  such  rapidity  that  the  animal  becomes 
a  true  spelaean  species  before  it  is  able  to  so  change  its  habits  as  to 
become  perfectly  adapted  to  a  subterranean  life.  Thus,  I  would  regard 
the  habit  of  living  under  stones  of  0.  harnvJatm  and  Ccecidotea  rick- 
ardsome  as  a  primitive  instinct  to  which  the  animals  cling  in  spite  of 
the  fact  that  it  is  useless.  C  j)dlucidti8  is  probably  an  older  species 
and  has  adapted  itself  more  perfectly  to  conditions  in  the  caverns 
where  no  special  concealment  is  necessary. 

As  to  the  ancestry  of  (7.  hanndatm  we  would  most  willingly  look  to 
some  species  of  the  C.  hartorii  group,  which  occurs  in  this  region,  and 
of  the  three  which  are  known  to  occur,  61  hartmii^  C.  latimanus^  and 
C,  extranem^  the  latter  is  far  more  like  C,  harnidatns  than  either  of  the 
other  two.  There  is,  however,  another  species,  Cjordani  Faxon,  which 
in  some  characters  agrees  still  more  closely  with  C,  hamulatus^  and  its 
mnge  is  not  so  far  away  as  to  make  it  impossible  that  it  will  still  be 
found  in  the  same  territory.  The  wide  and  long  areola,  the  lateral  and 
bmnchiostegial  spines  of  the  carapace,  the  flat  rostrum  with  lateml 
spines  and  long  acumen,  triangular  epistoma,  long  antennae  (even 
longer  in  jordain  than  in  hittufdafus)^  the  shape  of  the  antennal  scale, 
the  development  of  hair  on  the  inner  faces  only  of  the  third  maxilli- 
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peds,  and  the  long  fingers  are  all  characters  in  which  the  two  resemble 
each  other.  They  differ  markedly  in  the  shape  of  the  i^arapace,  areola, 
and  hand,  and  the  body  and  all  the  appendages  in  C,  Juimidatus  are 
more  elongate  and  slender.  The  characters  of  difference,  however,  are 
undoubtedly  due  to  the  subterranean  influences  and  are  to  be  explained 
as  Dr.  LCnnberg  has  explained  the  differences  between  0.  arcliermitk 
and  C.  clarki. 

Unfortunately  we  know  only  the  second  form  male  of  C,  jordani 
and  any  comparison  of  the  rather  peculiar  annulus  ventralis  of  the 
female  of  C.  KamuUitm  with  that  of  the  other  species  is  impossible. 

Of  this  species  a  series  of  twenty-six  was  obtained  from  Nickajack 
Cave  and  one  specimen  from  a  small  cave  known  as 
Wine  House  Cave,  about  three-fourths  of  a  mile 
distant  from  Nickajack. 

Altogether  there  are  fifteen  females  and  eleven 
males,  and  of  the  latter  ten  are  in  the  second  form 
and  one  first  form. 

In  size  the  specimens  range  from  17  to  65  mm.  in 
length,  both  the  extremes  being  found  in  the  fe- 
males.    Of   the  males  the  smallest  is  33  and  the 

largest  65  mm.  long.  ...         'l^^^^r^o^.n 

Veiy  little  variation  is  observable  in  this  series,  op  first  fobm  male. 
and  such  as  there  is  is  confined  to  minute  characters; 
thus,  in  some  specimens  the  cei'vical  groove  is  arcuate,  in  others 
slightl}^  sinuate;  in  some  the  acumen  of  the  rostruiti  is  very  slender, 
in  others  stouter.  In  the  larger  specimens  there  are  two  or  three 
smaller  spines,  which  are  less  developed  or  wanting  altogether  in  the 
smaller  specimens. 

The  first  form  male,  which  has  hitherto  not  been  observed,  differs 
from  the  second  form  in  having  slighly  stouter  chelae,  the  hooks  on 
the  third  pair  of  legs  are  much  stronger  (in  some  of  the  second  form 
males  they  are  wanting),  the  basal  segment  of  the  fourth  pair  of  legs 
is  perhaps  provided  with  a  little  larger  knob,  the  first  pair  of  abdomi- 
nal appendages  have  the  tips  of  the  branche>s  sharply  recurved,  the 
tips  of  the  inner  branch  is  slender,  straight,  and  spiniform,  and  is 
directed  backward  at  right  angles  to  the  rest  of  the  appendage  and  a 
little  outward;  the  outer  bmnch  is  cur\'ed  over  the  tip  of  the  inner,  it 
is  thin  and  blade  like  and  horny. 

CAMBARUS    LATIMANUS  STRIATUS,  new  subspecies. 

Ty^^.— U.S.N.M.  25019.  Nashville,  Tenn.  E.  B.  Williamson, 
collector. 

Dr.  Faxon  ^  was  the  first  to  call  attention  to  certain  a}>errant  speci- 
mens of  (7.  latimanuH  from  Blount  Spring,  Cullman,  and  Bridgeport, 

^Kevisloii  of  the  Astacidie,  p.  69. 
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Alabama,  and  Ashland,  Cheatham  (bounty,  Tennessee,  in  which  the  ^ 

areola  is  reduced  almost  to  a  line  in  the  middle,  the  metacarapace  is 
longer  in  proportion  to  the  procampace,  the  fingers  are  shoiter,  the 
tiiberculation  of  the  hand  weaker,  the  epistoma  narrower  and  less 
strongly  truncate. 

Recent  additions  to  the  collection  of  the  United  States  National 
Museum  and  the  Museum  of  Comparative  Zoology,  of  material  col- 
lected near  Nashville,  Tennessee,  by  Mr.  E.  B.  Williamson  and  a 
series  of  specimens  collected  by  m3'self  at  Nickajack  Cave  show  that 
we  are  dealing  with  a  distinct  geographical  race  of  O.  latimunus^  the 
range  of  which  extends  over  the  eastern  portion  of  Tennessee  and 
northern  portion  of  (leorgia  and  Alabama. 

It  may  be  described  a«  follows :  Similar  to  O.  latimmius,  but  with 
the  rostrum  a  little  more  decurved  and  perhaps  a  little  broader  toward 
the  tip.  Suborbital  angle  rounded,  branchiostegian  spine  developed, 
but  very  small,  lateral  spine  of  carapace  usually  represented  by  a 
denticle  just  behind  the  cervical  groove.  Areola  linear,  sometimes 
almost  obliterated,  its  length  equal  to  the  distanee  from  the  cervical 
groove  to  the  base  of  the  rostrum.  Epistoma  triangular,  not  trun- 
cate, sides  convex.  Hands  with  one  rather  strong  row  of  squamose 
tubercles  along  the  inner  margin  and  just  above  it  another  obscure 
row  of  mu(^h  weaker  tubercles,  hand  and,  especially  the  fingers, 
deeply  and  roughly  punctate,  but  not  tuberculate,  except  as  just  men- 
tioned. The  carpus  commonly  bears  strong  median  and  small  proxi- 
mal internal  spines  and  a  rather  blunt  spine  below  at  the  distal  border, 
but  both  this  segment  and  the  meros  vary,  as  they  do  in  the  typical 
forms. 

The  specimens  from  Ashland  City,  mentioned  a})ove,  belong  to  this 
subspecies,  and  the  others  are,  in  various  ways,  inteiiuediate  between 
the  typical  0,  lati/nanttH  and  those  just  described. 

From  a  series  sent  alive  to  the  United  States  National  Museum 
the  following  color  notes  were  taken,  which  are  interesting  in  that 
they  show  that  the  same  species  may  have  at  least  two  styles  of 
coloration.  The  sexes  were  not  distinctively  colored  and.  there  was 
some  variation  in  each  style. 

In  one,  the  ground  color,  in  fact  nearly  the  entire  l)ody  was  a  clear 
sage  green  shading  into  dirty  gray  brown  on  the  sides  and  tail  fin  and 
into  very  dark-})rown  black  on  the  sides  of  the  head.  There  were  a 
few  blackish  shadings  on  the  angles  and  inner  surfiu'es  of  the  meros, 
carpus,  and  chelipeds.  The  margins  of  the  rostrum,  postorbital 
ridges  and  the  tips  of  all  the  spines  on  the  chelip(Hls  and  the  tips  of  the 
fingers  were  ochre  yellow.  Beneath,  the  color  was  of  a  uniform  light 
l?ray. 

In  the  other  style  of  coloration  the  ground  color  was  a  dark  brown 
(near  clove  lu'own  but  not  so  red),  becoming  a  little  lighter  on  the  head 
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and  fading  intograyishon  the  sides.  Beginning  at  the  cervieal  gi'oove 
and  extending  the  full  length  of  the  abdomen,  but  not  including  the 
telson  was  a  conspicuous  light-brown  stripe,  widest  on  the  carapace 
and  with  irregular  and  poorly  defined  margins,  but  on  the  abdomen 
pretty  well  defined.  In  addition  to  the  median  stripe,  the  abdomen 
had  on  each  side  a  lateral  stripe,  well  defined  along  its  inner  margin, 
but  of  uncertain  limits  outside.  There  was  a  faint  suspicion  of  iiisty 
yellow  on  the  suture^s  in  the  external  blade  of  the  tail  fin  and  the  spines 
of  the  body  were  white.     Beneath,  the  color  was  very  light  vinaceous. 

In  the  summer  of  11)01  I  found  this  craj^fish  in  some  numbers  under 
the  stones  in  a  small  pool  formed  by  the  stream  issuing  from  Nickajack 
Cave.  The  males  were  all  of  the  second  form  and  both  sexes  exhibited 
the  two-color  phases  mentioned  above.  Several  of  the  specimens  were 
brought  alive  to  Washington,  but  most  of  them  soon  died.  Two,  a 
male  and  female,  survived  several  months,  living  in  a  small  bowl  in 
which  the  water  was  f requenth^  changed  and  food  supplied  from  time 
to  time  in  the  shape  of  bits  of  apple  and  shreds  of  meat.  November 
16  the  female  shed  her  shell,  but  did  not  exhibit  a  perceptible  increase 
in  size.  December  20  the  male  shed  his  shell  and  came  out  as  form  I, 
but  without  a  marked  increase  in  size. 

It  may  be  added  that  among  the  specimens  collected  at  the  mouth  of 
Nickajack  Cave,  two  of  the  second-form  males  had  evidently  shed  their 
shells  very  recently;  so,  from  evidence  now  at  hand,  it  looks  as  if  the 
second-form  condition  begins  in  August  and  lasts  until  December,  but 
I  am  inclined  to  believe  that  the  specimen  kept  in  captivity  had  its 
ecydysis  somewhat  hastened  by  the  unnatural  conditions. 

CAMBARUS  SPINOSUS  Bundy. 

Specimens  of  this  species  (Males  f .  II  and  females)  were  obtained 
from  a  small  stream  flowing  from  a  pond  which,  in  turn,  was  fed  by  the 
cave  stream  known  as  John  Ross  Spring  near  the  town  of  Rossville, 
Georgia.  They  agree  very  well  with  typical  sjiecimens,  except  as 
regards  the  length  of  the  posterior  portion  of  the  carapace,  which  is  a 
little  more  than  one-half  as  long  as  the  distance  from  the  cervical 
groove  to  the  lateral  spines  of  the  carapace. 

In  habits  they  seemed  to  be  very  similar  to  6.  jn'ojnnquus  Hagen, 
living  in  shallow  burrows  in  the  soft  mud,  in  shallow  water,  or  in  exca- 
vations under  flat  stones. 
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A  REVIEW  OF  THE  BLENNOID  FISHES  OF  JAPAN. 


By  David  Starr  Jordan  and  John  Otterbein  Snyder, 

Of  the  LeUtnd  Stanford  Junior  Vnh'ersUy. 


In  the  present  paper  is  given  a  descriptive  catalogue  of  the  blenny- 
like  fishes  {Blenniid^e  and  A^mrhichadidfe)  known  to  inhabit  the 
waters  of  Japan.  It  is  based  on  the  collections  made  by  the  writers 
in  the  summer  of  1900  for  the  museum  of  Stanford  University  and  on 
the  specimens  in  the  United  States  National  Museum.  The  accom- 
panying drawings  are  the  work  of  Mrs.  Chloe  Leslie  Starks  and  Capt. 
Charles  Bradley  Hudson. 

Family  I.  BLENNIID2E. 

BLENNIES. 

Body  oblong  or  elongate,  naked  or  covered  with  moderate  or  small 
scales,  which  are  ctenoid  or  cycloid;  lateral  line  variously  developed, 
often  wanting,  often  duplicated;  mouth  large  or  small,  the  teeth  vari- 
ous; gill  membranes  free  from  isthmus  or  more  or  less  attached  to  it; 
pseudobranchiie  present;  ventrals  jugular  or  subthoracic,  of  one  spine 
and  1  to  3  soft  rays,  often  wanting;  dorsal  fin  of  spines  anteriorly, 
with  or  without  soft  rays;  anal  fin  long,  similar  to  soft  dorsal;  caudal 
well  developed.  Vertebrae  in  moderate  or  large  number,  30  to  80; 
hypercoracoid  (or  "scapula")  perforate;  shoulder  girdle  normally 
formed;  suborbital  without  bonj^  sta3^ 

Fishes  of  moderate  or  small  size,  mostly  living  near  the  shore  in  the 
tropical  and  temperate  or  arctic  seas;  most  of  them  carnivorous,  the 
Clininje,  so  far  as  known,  ovoviviparous,  the  rest  mostly  oviparous. 
Dr.  Gill  divides  the  group  into  six  families,  but  the  relations  of  these 
are  very  close,  and  the  distinctive  characters  of  some  of  the  families 
are  subject  to  exceptions. 

I.  Tropical  blennies  with  the  vertebrae  moetly  in  moderate  number,  usually  fewer 
than  45;  lateral  line  usually  archetl  high  above  the  pectoral;  dorsal  fin  with  one  or 
more  soft  rays  posteriorly;  anal  spines  little  developed;  ventrals  well  developed, 
usually  I,  3;  gill  membranes  broadly  united,  free  from  the  isthmus. 
a.  Cliniruje:  Body  scaly;  lateral  line  high  an*«riorly;  species  ovoviviparous  as  far 
as  known. 
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b.  Doryal  divided  into  three  finn;  scaleH  ctenoid;  rather  lan?c» Tnpteryffum,  1. 

66.  Dorsal  fin  continuoiiH;  sicales  small;  shoulder  girdle  without  hook;  maxillary 

normal;  mouth  larpe Zacalles,  2. 

au.  B(Kly  Hcalelesn;  species  vivi[)arous;  teeth  coinb-ahapedj  in  a  single  row;  vomer  and 

palatines  toothless,  or  nearly  so;  lateral  line  usually  arched  hi  front;  soft  dorsal 

about  equal  to  spinous. 

r.  Blenniinas:  Teeth  all  fixed,  attached  to  the  bones  of  the  jaws;  carnivorous. 

(I.  Gill-opening  relatively  large;  caudal  rounded;  gill  membranes  broadly 

unite<l,  nearly  or  quite  free  from  the  isthmus;  one  or  both  jaws  with 

posterior  canines Blennhis,  3. 

dd.  Gill-opening  reduced  to  a  small  slit;  one  or  both  jaws  with  posterior 
canines;  caudal  rounded  or  angular. 

e.  Dorsal  elevated  in  fn>nt PetroscirteSj  4. 

ee.  Dorsal  not  elevated  in  front AnpidoniuSy  5. 

cc.  Salariimr:  Teeth  all  movable,  implanted  on  the  skin  of  the  lips;  herbivorous. 
/.  Posterior  canine  wanting. 

g.  Dorsal  continuous SalaHaSy  6. 

gg.  Dorsal  deeply  di vide<i iScartichthys,  7. 

II.  Blennies,  arctic  or  subarctic;  the  vertebrae  in  large  number,  50  or  more;  lateral 
line  various;  scales  small,  cycloid,  rarely  wanting. 

h.  Gill-membranes  not  continued  forward  below,  the  membranes 
broa^lly  united,  sometimes  joined  to^the  isthmus;  ventral  fins 
small  or  obsolete. 
i.  Pectoral  fins  relatively  short  or  wanting,  never  pointed,  and  not 
more  than  half  as  long  as  head;  pyloric  canm  fe\y  or  none. 
j.  Bcxiy  not  covered  with  crosswise*  tul)e8  running  at  right  angles 
to  the  lateral  line. 
k.  Dorsal  fin  composed  of  spines  only. 
L  Chirobtphinsc:  Ventral  fins  well  developed,  I,  3;  gill  mem- 
branes free  from  isthmus, 
m.  Latc^ral  line  obsolete,  represented  anteriorly  by  a  row 
of  pores;  top  of  head  covered   with   matted  cirri; 
teeth  in  two  rows  so  aligned  as  to  form  a  cutting  edge. 

n.  Head  scaly Aziimay  8. 

nn.  Head  naked Bnjostemmaj  9. 

//.   Ventral  fins  rudimentiiry  or  wanting,  not  more  than  one 
soft  ray  present;  don^il  spines  short  and  rigid. 
0.  Pholidiniv:  lateral  line  obsolete;  carnivorous. 
p.  Ventral  fins  i-educed  to  a  single  8r)ine,  with  a 
rudimentary  ray;  anal  spines  small. 

q.  1  Iea<l  scaly Enedrias^  10. 

qq.  lleiid  naked. 

r.  Caudal  fin  well  developed Pholis,  11. 

rr.  Caudal  fin  very  slender,  coalescent  with  dor- 
sal and  anal Guu  neUops,  1 2. 

pj).  Ventral  fins  wanting;  no  anal  spine;  top  of  head 
with  fleshy  crests;  body  partly  naked;  gill- 
membranes  forming  a  fold  across  the  isth- 
mus   AleclriaSy  13. 

kk.  Dorsal  fin  with  its  ]K)sterior  jwirt  composed  of  numerous 
soft  rays;  no  lateral  line;  no  ventral  fins. 

.s.  p]ulophiin;r:  Scales  wantinj:;  body  greatly 
elongate,  the  doi-stil  fin  with  about  120 
spines  and  about  V2  soft  rays. 

EulophiaSf  14, 
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x».  Neozoarcime:    Scales    present;     body    not 

greatly  elon^att*,  the  dorsal  of  28  to  42 

spines  and  50  or  more  soft  rays. 

/.  Dorsal  fin  with  al)out  40  spines  and  about 

50  soft  rays;  a  short  tentacle  above  the 

snout NeozoarceSf  15. 

U.  Dorsal  fin  with  about  30  spines  and  about 
75  soft  rays;  no  tentacle  above  snout. 

ZoarchiaSj  16. 
ij,  DictyoBominse:  Body  covered  with  cross- wise  tubes  at  right 
angles  with  the  lateral  line,  these  fonning  an  elaborate  net- 
work over  tlie  body;  dorsal  of  spines  only;  gill-membranes 
broadly  united,  free  from  the  isthmus.  Ventrals  obsolete, 
forming  a  scale-like  appendage  in  the  young,  which  disap- 
pears with  age Dictyosomay  17. 

it.  Opisthoceniriyise:  Pectoral  fins  long  and  rather  pointed,  about  as 
long  as  head;  dorsal  high;  gill-membranes  broadly  united, 
free  from  the  isthmus;  no  lateral  line;  no  ventral  fins;  species 
herbivorous. 

u.  Dorsal  with  its  posterior  spines  short, 
rigid,  and  sharp,   the  anterior  flex- 
ible. 
V.  Head  with  small  scales;  dorsal  with 
hindmost  spines  only  stiff. 

OpisthocentruSy  18. 
w.  Head  naked;  dorsal  with  spines  becom- 
ing strong  near  the  middle,  and  hind- 
most ones  heavy AbryoiSy  19. 

uu.  Dorsal  spines  all  flexible;  head  naked. 
Pholidapusy  20. 
Jih.  Sticharime:  Gill-membranes  continued  forward  below,  the  mem- 
branes nearly  separate  and  free  from  the  isthmus; 
dorsal  of  slender  pungent  species  only;  species  her- 
bivorous. 

ir.  Lateral  line  present,  single,  double 
or  triple;  body  moderately  elon- 
gate. 
X.  Lateral  lines  three  or  more  on 
each  side. 
y.  Lateral   lines  all  three   com- 
plete,   each   with    lateral 
branches. 
z,  lateral    lines   each    with 
numerous  short  branches, 
each  ending  in  a  pore. 

ErtiogrammuSy  21. 
zz,  lateral  lines  each  sending  • 
out  branches  at  right 
angles  which  connect  with 
the  other  lateral  lines, 
thus  covering  the  whole 
body  with  a  network  of 
lines Ozorthey  22. 
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yy.  Lateral  lines  without  branches 

all  three  beinjf  incomplete. 

SticheopsiSf  23. 

XX.  Lateral  line  single  on  each  side. 

tt.  Head  moderate,  not  especially  depressed,  the  eyes  large Stichscus^  24. 

ad.  Head  large,  depressed,  and  pike-like,  the  eyes  small Dinogunnellm^  25. 

imK  Lateral  line  obsolete;  body  eel- 
shaped. 
I/.  Pectoral  fin  with  its  upper  and  middle  rays  shortened;  teeth  both  on  vomer 

and  palatines LeptodinuSf  26. 

bl/.  Pectoral  fin  with  the  middle  rays  longest;  palatine  teeth  small  or  wanting. 

IjumpeniiSf  27. 

1.  TRIPTERYGION  Risso. 

Tripierygian  Risso,  Europe  Meridionale,  HI,  1826,  p.  241  {nasus^tripleronolus). 
Enneapterygius  ROppell,  Neue  Wirbelthiere,  1837,  p.  2  (pusHhm). 
Enneanedes  Jordan  and  Evermann,  Proc.  Cal.  Ac.  Sci.,  1895,  p.  501  (carminalk). 
OUlias  Evermann  and  Marsh,  Rept.  U.  S.  Fish  Comm.,  1899,  p.  357  (jordani). 

Body  rather  robust,  covered  with  moderate  ctenoid  scales;  lateral 
line  complete  or  incomplete;  mouth  modemte,  the  jaws  equal;  no  ten- 
tacle on  nape;  no  hook  on  shoulder  girdle;  eye  large;  dorsal  fin  divided 
into  3  fins,  the  first  of  3  or  4  slender  spines,  the  second  of  10  to  24, 
the  soft  dorsal  of  7  to  15  rays;  caudal  rounded;  anal  fin  long;  pectoral 
long,  the  lower  mys  simple  and  thickened.  Small  fish  of  the  rock- 
pools  of  the  Tropics,  found  in  most  seas. 

This  group  has  been  divided  into  four  subgenera  on  minor  characters. 
These  may  be  thus  defined: 

a.  Orbit  without  filament  above. 
b.  Lateral  line  said  to  be  complete;  dorsal  rays  III-XVII-12;  scales  rather  small, 

40 Triplerygion. 

bb.  Lateral  lines  well  developed  anteriorly,  becoming  obsolete  posteriorly;  dorsal 

rays  III-X  to  XV-7  to  10;  scales  large,  about  35 Enneapierygius. 

bbb.  Lateral  line  almost  ol)solete;  dorsal  rays  IIl-X-7;  scales  large,  rough,  about 

35 Enneanedcs. 

aa.  Orbit  with  a  fleshy  filament  above. 

c.  lateral  line  interrupted,  weakly  developed  behind;  dorsal  rays  IlI-XII  to 

XVII-7tol2;  scales  large,  33  to  40 GiUias. 

cc.  Lateral  line  said  to  be  complete;  dorsal  rays  V  or  VI-XVIII  to  XX-12  to  14; 
scales  small,  40  to  50 {nigripinne. ) 

The  two  Japanese  species  belong  to  the  division  called  Gillim. 

a.  GiLLiAs:  Orbital  tentacle  present;  lateral  line  incomplete. 

.   b.  Dorsal  Ul-XlV-lO;  A.  21;  body  with  dark  vertical  bands eiheostoma,  1. 

bb.  Dorsal  IIl-XVlI-12;  A.  27;  body  plain,  the  caudal  mostly  black.. ^/)<i«rt/m,  2. 

I.  TRIPTERYGION  ETHEOSTOMA  Jordan  and  Snyder,  new  species. 

Head  4  in  length;  depth  4i;  depth  of  caudal  peduncle  2|  in  head; 
eye  3i;  interorbital  space  8;  snout  3;  I).  IIl-XIV-10;  A.  J,  20;  P. 
16;  scales  in  lateral  series  37. 

Body  short,  subcylindrical  anteriorly,  deepest  above  vent;  caudal 
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peduncle  narrow,  compressed;  profile  of  head  steep;  eye  large,  directed 
obliquely  upward;  interorbital  space  narrow,  convex,  the  orbital  rim 
projecting;  jaws  ecjual  maxillary,  except  posterior  part,  concealed, 
reaching  a  vertical  a  little  behind  anterior  edge  of  pupil;  cleft  of 
mouth  somewhat  oblique;  teeth  minute,  in  bands  on  jaw  and  vomer; 
gill-membranes  forming  a  broad  fold  across  the  isthmus;  anterior  edge 
of  shoulder-girdle  sharp,  without  protuberances  of  any  kind;  gill- 
rakers  on  first  iarch  6,  very  short;  slit  behind  last  gill  small;  anterior 
nostril  with  a  small,  flat  tentacle;  a  similar  tentacle  on  upper  posterior 
part  of  eye;  no  other  cirri  or  tentacles  on  head. 

Head  naked;  scales  of  body  ctenoid,  those  of  belly  cycloid,  a  small 
area  at  base  of  ventrals  and  anteriorly  to  pectorals  naked.  Number  of 
scales  in  an  oblique  series  between  lateral  line  and  insertion  of  second 
dorsal,  counting  upward  and  forward,  4;  between  insertion  of  anal 
and  lateral  line,  10;  lateral  line  interrupted,  anterior  pai*t  ending  a 
little  in  advance  of  base  of  soft  dorsal,  the  posterior  part  beginning  2 


Fig.  1.— Tripterygion  etheostoma. 

or  3  scales  forward  on  the  next  lower  row,  extending  to  base  of  caudal, 
the  posterior  part  without  pores,  each  scale  with  a  deep  and  narrow 
scallop.  . 

Spinous  dorsal  in  2  parts,  the  anterior  of  3  slender  spines,  the 
second  and  third  successively  shorter  than  the  first,  which  is  contained 
2|  times  in  head;  in  some  specimens  the  membrane  uniting  the  last 
spine  with  the  back  reaches  the  insertion  of  the  second  dorsal;  spines 
of  second  dorsal  slender,  highest  near  the  middle  of  fin;  If  in  head, 
rays  of  soft  dorsal  not  branched,  the  first  longest,  1^  in  head;  mem- 
branes of  dorsals  not  incised,  that  of  the  first  with  shallow  scallops 
between  the  spines.  First  ray  of  anal  about  half  as  long  as  the 
second,  the  following  rays  blunt,  the  tips  about  as  large  as  the  bases, 
the  length  2i  in  head;  membranes  of  fin  deeply  incised  between  the 
rays;  caudal  convex  posteriorly,  IJ  in  head;  pectorals  large,  pointed, 
the  middle  rays  longest  extending  to  base  of  sixth  anal  my,  the  lower 
7  rays  simple,  considerably  enlarged  distally,  the  membrane  inci.sed 
between  them,  leaving  the  tips  free;  most  of  the  upper  rays  branched. 
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the  membrane  entire;  ventral  spine  minute,  the  rays  united  by  mem- 
brane for  about  half  their  length,  outer  ray  shorter  than  the  inner. 

Color  of  female;  body  yellowish  white,  crossed  by  6  nearly  vertical 
dark  brown  bands,  very  irregular  in  outline,  not  extending  on  ventral 
surfaces,  the  first  passing  downward  from  between  the  first  and  second 
spinous  dorsals,  behind  base  of  pectoral,  the  second  below  anterior 
part  of  second  doi'sal,  the  third  below  the  posterior  part,  the  fourth 
and  fifth  below  the  soft  dorsal,  the  sixth  near  base  of  caudal;  the  first 
to  fourth  bands  more  or  less  divided  by  light  blotches  within  their 
boundaries;  nape  with  a  small  poorly  defined  cross-band;  head  irregu- 
larly blotched  with  brownish;  first  dorsal  with  elongate  dusky  clouds; 
second  dorsal  with  slightly  oblique  dusky  bands  anteriorly,  which 
branch  and  intercept,  becoming  reticulations  posteriorly;  spines  and 
rays  of  soft  dorsal,  anal,  and  caudal  with  alternating  dusky  spots  and 
clear  spaces,  appearing  like  oblique  bands  on  the  dorsal  and  anal  and 
vertical  bands  on  the  caudal;  pectoral  faintly  clouded  with  dusky.  In 
the  males  the  ground  color  is  much  darker  except  a  narrow  white 
space  behind  th<  second  and  another  behind  the  third  dorsal  fin,  form- 
ing vertical  bands  in  bold  contrast  with  the  rest  of  the  body.  The 
dark  bands  described  in  the  female  can  easily  be  traced,  though  they 
are  not  so  prominent.  The  fins,  except  caudal,  are  nearly  black,  the 
second  dorsal  narrowly  edged  with  white,  the  soft  dorsal  and  anal  with 
a  large  white  spot  on  posterior  ends.  The  caudal  is  colored  as  in  the 
female.  The  fins  of  the  male  are  higher  than  those  of  the  female,  the 
first  dorsal  spine  about  2  in  head,  membrane  with  a  broad,  deep 
scallop  between  second  and  third  dorsal  spines. 

Described  from  specimens  about  65  mm.  long  from  Misaki.  Type 
No.  7065,  Zoological  Museum,  Stanford  University.  Cotype  No.  50299, 
U.S.N.M. 

Table  showing  fin-ray  and  scale  counts  of  seven  specimens  from 
Misaki. 


Dorsal. 

Anal. 

Pectoral. 

Scales. 

Ill,  XV.  10 

1,20 

15 

35 

III,  XIV,  11 

1,19 

16 

37 

III,  XV,  10 

1,20 

1ft 

36 

III,  XV.  10 

1,21 

15 

36 

III,  XIV,  10 

1,20 

15 

34 

III,  XIV.  9 

1,20 

15 

85 

III,  XV,     9 

1,19 

16 

36 

We  have  many  specimens  from  Misaki,  2  from  Wakanoura,  and  one 
from  Atami,  province  of  Izu.  These  beautiful  little  fishes  are  found 
in  the  rock  pools  at  the  ends  of  the  promontories.  They  cling  close 
to  the  rocks  with  their  paired  fins,  even  to  vertical  walls  of  cliffs. 

(etheostoina^  the  darter,  a  genus  of  /WvvVfo^,  of  similar  appeamnce 
and  habit.) 


Digitized  by 


Google 


vo.  1293.      JAPANESE  BLENNOID  FISHES— JORDAN  AND  SNYDER.      447 


2.  TRIPTERGION  BAPTURUM  Jordan  and  Snyder,  new  species 

Head  4i  in  length;  depth  6;  depth  of  caudal  peduncle  3i  in  head; 
eye  3i;  interorbital  space  10;  snout  3i;  I).  IJI-XVIl-12;  A.  I,  26; 
P.  17;  scales  in  lateral -series  48. 

Body  elongate,  more. slender  than  in  T.  dheodtt^tna;  caudal  peduncle 
rather  narrow;  snout  short,  anterior  profile  steep;  interorbital  space 
very  narrow,  concave;  eye  large,  high  up,  directed  obliquely  upward, 
raouth  rather  large,  posterior  half  of  maxillary  exposed,  extending  to 
a  vertical  through  anterior  part  of  pupil;  teeth  in  narrow  bands  on 
jaws  and  vomer,  the  outer  teeth  of  jaws  slightly  enlarged;  gill-open- 
ing forming  a  broad  fold  across  the  isthmus;  shoulder-girdle  without 
protuberances;  nasal  and  orbital  tentacles  present;  two  rows  of  mucus 
pores  below  and  behind  eye;  similar  pores  on  chin,  preopercle,  and 
occiput;  head  naked;  body  with  thin,  finely  ctenoid  scales,  loosely 
attached;  belly  and  breast  and  space  anterior  to  pectoral  naked;  num- 
ber of  scales  in  an  oblique  series  between  lateral  line  and  insertion  of 


Fig  2.— Triptebgion  bapturum. 

second  dorsal,  counting  upward  and  forward  5;  between  insertion  of 
anal  and  lateral  line  9  or  10;  lateral  line  incomplete,  on  about  28  scales 
ending  below  anterior  part  of  soft  dorsal,  not  continued  on  caudal 
peduncle. 

Spinous  dorsal  in  2  parts,  the  anterior  of  3  slender  spines,  the  first 
contained  If  times  in  head;  middle  spines  of  second  dorsal  highest,  2 
in  head;  longest  ray  1^\  anal  rays  not  thickened  toward  the  tips,  the 
longest  2i  in  head;  caudal  rounded,  1|  in  head;  pectoral  pointed,  the 
lower  8  rays  simple,  no  larger  toward  tips  than  at  bases,  upper  rays 
branched,  membrane  incised  between  lower  rays,  entire  between 
upper  ones;  outer  ventral  ray  about  i  of  its  length  shorter  than  the 
inner  one. 

Color  in  alcohol,  body  without  bands,  pale  yellowish,  each  scale 
with  a  dusky  border;  opercle  with  a  large,  pale-brown  blotch:  snout 
and  lips  dusky;  first  doi'sal  blackish,  the  second  dusky  along  the  basal 
part,  the  third  with  a  few  dark  specks;  anal  plain,  a  row  of  very 
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indistinct,  small  dusky  spots  on  })ody  along  its  base;  caudal  black,  the 
base  and  tip  white;  pectoral  slightly  dusky  on  its  upper  edge. 

The  species  is  known  from  a  single  specime<i  50  mm.  long  from 
Misaki.  It  is  recorded  as  type,  No.  7066  Zoological  Museum,  Stanford 
University.  It  is  easily  distinguished  from  T.  etheostoma  by  the 
absence  of  dark  bands  on  the  body,  by  the  thick  caudal  with  white 
base  and  tip,  as  well  Jis  by  the  fin  rays. 

(jSaTcros^  dyed;  ovpa^  tail.) 

2.  ZACALLES  Jordan  and  Snyder. 

Zacalles  Jordan  and  Snyder,  new  j^eniisof  BlenniidH^  {lmjoi>e). 

Body  rather  elongate;  head  short,  naked,  with  tufted  filaments 
above  the  eye;  mouth  large,  with  rather  stout,  bluntish  teeth  in  the 
jaws;  teeth  on  vomer  and  palatines;  dorsal  fin  long,  with  numerous 
slender  spines  and  many  soft  ra3^s,  the  spines  subequal;  pectorals 
moderate;  scales  small,  thin  and  smooth;  lateral  line  developed  ante- 
riorly only;  shoulder-girdle  without  upturned  hook-like  process. 

Handsome  little  fishes  of  the  tide-pools  of  Japan,  allied  to  the 
American  genera  Lephoma  and  Labrhouixis  {Oohioclin^ts), 

{ZaKaXXf^g^  very  pretty.) 

3.  ZACALLES  BRYOPE  Jordan  and  Snyder,  new  species. 

Head  4i  in  length;  depth  6^;  depth  of  caudal  peduncle  3i  in  head; 
eye  5;  interorbital  space  Hi;  snout  4i;  D.  XXV-17;  A.  I.,  31;  P.  14. 

Body  rather  short,  compressed;  caudal  peduncle  deep,  greatly  com- 
pressed; eyes  far  forward,  direck^d  somewhat  obliquely;  interorbital 
space  narrow,  with  a  concave  furrow;  snout  short;  jaws  equal;  maxil- 
lary very  long.  If  in  head,  extending  far  beyond  eye,  the  posterior 
half  exposed;  interior  bordci*s  of  lips  fringed;  teeth  short,  blunt,  in  a 
single  row  laterally,  in  bands  on  anterior  part  of  jaws,  the  outer  ones 
slightly  enlarged;  small  teeth  on  vomer  and  palatines;  gill-membrane 
forming  a  broad  fold  a(*ross  the  isthnms;  anterior  edge  of  shoulder- 
girdle  with  a  sharp  ridge;  no  protuberances;  pseudobranchite  large; 
gill-rakers  on  first  arch  7+9,  long,  very  slender,  widely  spaced;  nos- 
trils tubular,  the  anterior  one  with  a  bifid  tentacle;  upper  part  of  eye 
with  3  broad,  branched  tentacles,  the  anterior  one  highest;  head  naked; 
body  with  very  thin,  cycloid,  partly  em]}edded  scales,  about  21  in 
transverse  series;  a  naked  area  above  lateral  line  and  on  breast  and 
belly;  lateral  line  in<!omplete,  with  about  21  pores,  ending  above  tip 
of  pectoral ;  dorsal  fin  continuous,  extending  from  nape  to  caudal 
peduncle;  spines  slender,  soft  at  tips,  highest  in  the  region  of  the 
seventh,  the  length  contained  about  2  times  in  head;  soft  dorsal  higher 
than  the  part  of  spinous  dorsal  just  preceding  it,  the  highest  raj^s  2i 
in  head;  anal  rays  low,  the  posterior  ones  slightly  higher  than  the 
anterior  ones,  3i  in  head;  caudal  rounded,  H  in  head;  pectoral  rays 
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simple,  the  membranes  incised  between  tips  of  3  or  4  lower  ones,  fin 
romaded  posteriorly,  not  quite  reaching  a  vertical  through  anal  open- 
ing; ventral  spine  as  long  as  second  ray,  slender;  rays  2,  the  first 
somewhat  longer  than  the  second. 

Color,  light  brown,  tinged  with  olive,  a  series  of  9  or  10  dark  verti- 
cal bands  which  are  broadest  near  the  middle,  narrow  or  pointed  below, 
encroaching  above  on  basal  part  of  dorsal  fin;  posteriorly  the  bands 
grow  wider  in  proportion  to  length,  the  last  one  often  represented  by  a 
round  spot;  a  dark  round  spot  on  base  of  caudal;  head  and  body  with 
white  specks,  a  group  of  them  on  base  of  pectoral,  a  row  of  prominent 
ones  along  middle  of  body;  chin  withiarge  white  blotches;  branchioste- 
gal  region  spotted  with  black;  ocular  tentacles  dusky;  lateral  line 
white;  dorsal  with  an  oblong  black  ocellus  in  the  region  of  the  second 
spine;  anterior  part  of  fin  dark,  flaked  with  small,  light  spots,  poste- 
rior part  lighter,  with  1  or  2  rows  of  narrow,  oblong,  vertical  dark 
spots;  rays  with  small  black  spots,  the  lower  ones  darker  than  the 
upper;  1  or  2  outer  rays  of  caudal  with  dark  specks;  anal  with  a  dusky 


Fig.  3.— Zacallus  bryope. 

subterminal  margin,  a  row  of  indistinct,  dusky  spots  along  the  base; 
pectoral  with  a  small  black  spot  on  base;  ventrals  mostly  dusky.  Some 
specimens  are  lighter  in  color  than  the  one  described,  but  the  general 
color-pattern  remains  about  the  same. 

Type  No.  7067,  Zoological  Museum,  Stanford  University,  from 
Misaki,  Japan.     Cotype  No.  50296,  U.S.N.M. 

We  have  very  many  specimens  about  70  millimeters  long  from 
Misaki,  Wakanoura,  and  Enoura.  The  species  lives  in  the  clear,  warm 
tide  pools  with  Triptergioii  etJieostorna^  Scartichtkys  enosimcB^  and 
Blennms  yataheL 

{/3pvov^  moss;  gjVt;,  face.) 

Fin-ray  counts  of  Zacalles  hryope  : 


Dorsal. 

Anal. 

Pectoral. 

XXVI,  17 
XXVI.  18 

XXV,  18 

XXVI,  16 

1,31 
I,:^2 
1.31 
1,31 

13 
13 

13 

Proc.  N.  M.  vol.  XXV— 02- 
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S.  BLENNIUS  (Artedi)  Linnaeus. 

Blennius  Artedi,  Genera  Piscium,  1738,  p.  27. 

Blennixis  Linn^us,  Syst.  Nat.,  10th  ed.,  1758,  p.  256  {galerila). 

Sdlaria  ForskIl,  Descr.  Anim.,  1775,  p.  22  {bamliscus). 

P/ioZw  Fleming,  Brit.  Anim.,  1828,  p.  207  {l<mns=pholis);  not  Pholis  Scopoli,  1777. 

^(/onw  Gronow,  Cat.  Fish.,  Ed.  Gray,  1754,  p.  93  {jmwnimis^oceUaris). 

Lipophrys  Gill,  American  Naturalist,  June,  1896,  p.  498  {pholis). 

Body  oblong,  compressed,  naked;  head  short,  the  profile  usually 
bluntly  rounded ;  mouth  small,  horizontal,  with  a  single  series  of  long, 
slender,  curved,  close-set  teeth  in  each  jaw,  besides  which,  in  the  lower 
jaw  at  least,  is  a  rather  short  and  stout  fang-like  canine  tooth  on  each 
side;  premaxillaries  not  protractile;  gill- openings^  wide,  extending 
forward  below,  the  membranes  free  from  the  isthmus,  or  at  least  form- 
ing a  broad  fold  across  it;  dorsal  fin  entire,  or  more  or  less  emarginate, 
the  spines  slender;  pectorals  moderate;  ventrals  well  developed,  I,  3; 
no  pyloric  cseca;  lateral  line  developed  anteriorly.  Species  numerous, 
lurking  under  rocks  and  alga?  in  most  warm  seas;  some  species  in  the 
lakes  of  northern  Italy. 

{blennivs^  the  ancient  name,  from  /SXivva^  slime.) 

4.  BLBNNIUS  YATABEI  Jordan  and  Snyder. 

Blennius  yatabei  Jordan  and  Snyder,  Proc.  U.  S.  Nat.  Mus.,  1900,  p.  374,  pi.  xix; 
Misaki. 

Head  S'i  in  length;  depth  3S;  depth  of  caudal  peduncle  2i  in  head; 
eye  4i;  interorbital  space  12;  D.  XII,  16;  A.  I.,  19;  P.  14. 

Body  rather  short,  compressed;  the  caudal  peduncle  deep,  greatly 
compressed;  snout  short,  blunt,  its  outline  rising  abruptly  to  border  of 
eye;  mouth  slightly  oblique,  maxillary  extending  to  a  vertical  through 
the  posterior  border  of  eye,  shorter  in  some  specimens;  upper  lips 
wide  and  thin,  jaws  equal;  teeth  in  a  single  row  in  each  jaw,  cui'ved, 
incisor-like,  the  cutting  edges  rounded,  closely  apposed  to  each  other; 
two  strong  curved  canines  in  each  jaw,  no  teeth  behind  the  canines;  a 
single  strong  tooth  on  the  vomer.  Edge  of  shoulder-girdle  without 
protuberances;  gillrakers  on  first  arch  reduced  to  5  or  6  small  projec- 
tions. Nostrils  with  low  rims,  the  anterior  one  with  a  small  cirrus; 
upper  edge  of  eye  with  a  long  cirrus,  one  side  of  which  is  branched. 
Body  naked;  lateral  line  arched  over  the  pectoral,  the  pores  large  and 
distinct  anteriorly ,  becoming  indistinct  and  finally  disappearing  on  the 
posterior  third  of  body.  Dorsal  extending  from  occiput  to  basal  rays 
of  caudal;  a  shallow  notch  between  the  spinous  and  soft  part;  the 
spinous  part  highest  near  the  middle,  about  2  in  head;  the  last  spine  not 
reaching  upward  to  edge  of  membrane,  a  peculiar  character  present  in 
each  specimen;  longest  mys  somewhat  higher  than  the  spines.  Anal 
in  males  bearing  a  large  soft  pad  on  first  spine  and  ray,  the  membmne 
between  them  deeply  incised;  in  females  the  spines  and  rays  are  all 
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similar;  length  of  highest  rays  2i  in  head;  caudal  rounded;  pectoral 
rounded,  membranes  of  4  or  5  lower  rays  incised;  ventral  rays  almost 
entirely  connected  by  membrane. 

Color  in  spirits,  olive  brown;  body  with  small  blackish  spots,  gen- 
emlly  gathered  in  3  groups,  which  are  arranged  in  vertical  rows,  in 
some  specimens  appearing  as  3  lateral  rows  of  large  blotches  with 
small  spots  between  them;  membrane  between  first  and  second  spines 
with  a  dark  spot  about  as  large  as  e^^e;  12  or  14  small  dark  spots  along 
base  of  dorsal,  sometimes  absent  on  large  examples;  anal  dark,  the 
tips  of  rays  white;  pectoral  dusky,  the  upper  part  lighter;  in  life  the 
spots  on  lower  part  of  body  are  yellowish,  the  throat  suffused  with 
pinkish,  the  tips  of  ocular  tentacles  brick  red.  Many  specimens  from 
Misaki,  Enoshima,  and  Wakanoura  have  enabled   us  to  add  some- 


FiQ.  4.— Blennius  yatabei. 

what  to  the  original  description.  The  species  is  common  in  the  rock 
pools  at  the  extremities  of  the  headlands  in  southern  Japan.  It  is 
especially  abundant  about  the  sacred  island  of  Enoshima. 

(" This  species  is  named  in  memory  of  our  old  friend  and  college 
mate,  Kiokichi  Yatabe,  formerly  prof essor  of  botany  in  the  University 
of  Tokyo,  drowned  in  1889  in  a  sad  accident  in  the  Bay  of  Kamakura, 
near  Enoshima.") 

4.  PETROSCIRTES  Ruppell. 

Pelroscirtes  ROppell,  Atlas  Fische,  1828,  p.  110  (mitratus), 
Blenneclm  Cuvier  and  Valenciennes,  Hist.  Nat.  Poiss.,  X,  1836,  p.  279  {fila- 
merdosiJLs). 

This  genus  is  closely  allied  to  Aspidontus^  diflfcring  chiefly  in  the 
elevated  dorsal,  the  anterior  spines  especially  being  higher  than  the 
others.  Certain  minor  characters  also  distinguish  the  species  known 
to  us.     Tropical  seas  of  Asia,  living  in  the  tide  pools. 

{nirpog^  rock;  cfKiprdco^  to  leap.) 
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5.  PETROSCIRTES  ELATUS  Jordan  and  Snyder,  new  species. 

Head  4f  in  length;  depth  3|;  depth  of  cAudal  peduncle  If  in  head; 
eye  3i;  interorbital  space  5;  D.  XII,  15;  A.  I,  16;  P.  14. 

Body  shor  and  deep;  the  head  large,  with  a  short,  rounded  snout; 
interorbital  space  broad,  convex;  jaws  with  a  row  of  long,  slender, 
curved,  close-set  teeth,  followed  on  each  side  by  a  single  strong  canine; 
canines  of  lower  jaw  much  longer  than  those  of  upper,  fitting  into 
pits  in  the  upper  jaw;  tongue  very  short;  valves  of  mouth  far  back; 
gill  opening  restricted  to  a  slit  about  equal  in  width  to  the  vertical 
diameter  of  eye;  pseudobranchije  large;  gill  rakers  on  first  arch  7  or 
8,  \Qry  small,  pointed.  Head  and  bod}^  naked;  chin  with  a  pair  of 
short  flaps;  upper  part  of  eye  with  a  long  flat  filament;  each  side  of 
neck  with  a  small  flap-like  filament,  below  which  is  a  minute  villus. 
Lateral  line  incomplete,  consisting  of  3  or  4  long  tubes  extending 
upward  and  backward  along  base  of  anterior  end  of  dorsal  fin. 


Fig.  5.— PKTRO8CIRTE8  ELATUB. 


Dorsal  inserted  on  nape,  the  anterior  part  elevated;  the  first  spine 
highest,  contained  3i  times  in  the  length;  second  spine  of  about  equal 
height,  the  third  much  shorter,  equal  to  the  following  ones,  6|  in 
length;  membrane  between  third  and  fourth  spines  with  a  deep  scal- 
lop, notched  between  the  following  spines  and  mys,  leaving  the  tips 
free;  rays  equal  in  length  to  the  posterior  spines;  posterior  rays  of 
anal  longest.  If  in  head;  a  small  fleshy  knob  at  tip  of  each  ray,  except 
the  last  three;  membrane  incised  between  the  rays;  caudal  rounded, 
4}  in  the  length,  the  membrane  scalloped  between  the  rays,  leaving 
their  tips  free;  pectoral  rounded,  its  letigth  li  in  head;  middle  ray  of 
ventml  long  and  filamentous,  reaching  the  vent. 

Color  in  spirits,  brownish,  the  upper  half  of  side  with  six  indistinct 
blackish  blotches;  other  parts  of  the  body  with  rather  indefinite  dark 
spects;  filaments  on  head  blackish;  anterior  elevated  part  of  dorsal 
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dusky,  the  other  pai-ts  of  fin  with  dusky  clouds;  rays  of  anal  with 
dusky  cross  bands;  caudal  dark  at  base,  the  rays  crossed  by  dark  lines 
near  their  bases. 

The  species  is  known  to  us  from  a  single  specimen  only,  71  mm. 
long,  Type,  No.  7071,  Stanford  University  Zoological  Museum,  taken 
by  Capt.  Alan  Owston  at  Yaeyama,  Ishigaki  Island,  in  the  Riukiu 
Archipelago. 

Dr.  Ishikawa^  notes  a  specimen  in  the  Imperial  Museum  from  Miya- 
koshima  allied  to  the  present  species,  under  the  name  PetroHcirtes 
mitratus^  and  an  Aspidontus  from  the  same  island  under  the  name  of 
Petrosci/rtes  dispar  Gunther,  a  name  proposed  originally  for  specimens 
from  Amoy  belonging  to  two  distinct  species. 

{datns^  elevated.) 

5.  ASPIDONTUS  Cuvier. 

Aapldofnlus  (Cuvier)   Quoy  and  Gaimard,  Voy.  Astrolabe,   III,  1834,  p.  719, 

{taniaJtus), 
Omobranchus  (Ehrenberg,  pi.  xi,  f.  91)  Swainson   01888*0.  Fishee,   II,  1839, 

p.  274  (Jasctolaius). 

Body  rather  elongate,  naked;  mouth  small,  with  a  single  series  of 
immovable  teeth  in  the  jaws;  behind  this  a  strong,  curved  canine,  those 
of  lower  jaw  longer  than  those  of  upper;  head  sometimes  with  fila- 
ments; gill-opening  reduced  to  a  small  fissure  above  the  root  of  the 
pectoral;  dorsal  fin  low,  the  anterior  spines  not  elevated;  air-bladder 
present;  pseudobi-anchiae  present;  no  pyloric  coeca.  Species  numerous 
in  the  East  Indian  Seas. 

{dtTTtis,  shield;  odovg^  tooth.)  - 

a.  Body  yellowish,  with  blackish  cross-bars  anteriorly,  and  many  black  spots;  teeth 

18-18;  D.  XII,  22;  A.  25 degans,  6 

aa.  Body  grayish  with  two  broad  lengthwise  stripes  of  black;  teeth  28;  D.  10,  21; 

A.  20;  (»udal  truncate trosmlus,  7 

aaa.  Body  plain  grayish  or  brownish,  with  no  sharply  defined  marks. 
6.  Teeth  26-28;  head  with  faint  dark  bands;  side  with  4  dark  lines  anteriorly 

dassoTij  8 

bb.  Teeth  36-40;  coloration  plain japonieaSy  9 

6.  ASPIDONTUS  ELEGANS   (Steindachner). 

Petroaciries  elegam  Steindachner,  Ichth.  Beitr.,  V,  1876,  p.  169;  Nagasaki. 
Petrosdrteslineopunf^atm^  (Genchenot Ms.) Sauvage,  Bull.  Sci.  Philom., IV,  1880, 
p.  216;  Japan;  Coll.  A.  fetoffe. 

»Prel.  Cat.,  1897,  p.  35. 

*The  following  is  a  translation  of  the  description  given  by  Dr.  Sauvage: 
Head  7  in  total  length;  depth,  7;  D.  34;  A.  25.  Snout  anteriorly  truncate,  longer 
than  the  eye;  lower  posterior  canine  much  larger  than  upper;  no  tentacle  on  the 
head;  interorbital  space  convex,  as  broad  as  eye;  caudal  emarginate.  Color  brownish 
yellow,  sown  with  many  small  black  points,  three  black  vertical  bands  on  the  head, 
and  three  of  the  same  color  on  the  anterior  part  of  the  trunk,  these  bands  extend- 
ing on  the  back;  a  black  spot  on  the  caudal  peduncle;  tips  of  rays  of  dorsal  and  anal 
blackish.    Length,  m.  0.080.    Japan.     A.  fitoffe.     (Sauvage). 
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Head  5  in  length;  depth  5J;  depth  of  caudal  peduncle  2i  in  head; 
eye  3§;  snout  4:;  interorbital  space  8;  D.  XII,  22;  A.  I,  24;  P.  13. 

Body  moderately  elongate,  compressed;  the  caudal  peduncle  deep; 
head  as  deep  as  body;  snout  short,  blunt;  anterior  profile  steep, 
rounded  above  eye;  jaws  subequal,  the  lower  slightly  shorter  than  the 
upper;  mouth  horizontal,  the  cleft  extending  to  a  vertical  through 
anterior  edge  of  pupil;  jaws  with  a  series  of  long,  slender,  close-set 
teeth  followed  on  each  side  by  a  single  canine,  which  is  separated  from 
the  others  by  a  small  space;  canines  of  lower  jaw  much  longer  than 
those  of  upper;  no  teeth  on  vomer  and  palatines;  teeth  in  each  jaw 
numbering  18  besides  canines;  gill-opening  restricted  to  a  small  space 
above  base  of  pectoral;  gillrakers  on  first  arch  reduced  to  8  or  10  min- 
ute protuberances;  no  barbels  on  head.  Head  and  body  naked;  no 
lateral  line.  Dorsals  continuous;  no  notch  between  spinous  and  soft 
parts,  inserted  on  nape  anterior  to  a  vei'tical  through  gill-opening,  the 
last  my  united  by  a  membrane  to  base  of  caudal,  the  membrane 
slightly  notched  between  the  rays,  spines  somewhat  higher  than  the 


Fig.  6.— Ahpidontus  klrmns. 


ra^^s,  about  5^^  in  the  length  of  body;  anal  inserted  below  base  of  twelfth 
doi'sal  spine;  last  my  united  by  membrane  to  caudal  peduncle;  the 
membrane  deeply  notched  between  the  mys;  the  posterior  or  longest 
I'ays  contained  about  9  times  in  the  length;  caudal  rounded,  the  mem- 
brane slightly  scalloped  between  the  mys;  pectoml  rounded,  slightl}^ 
longer  than  the  caudal,  5i  in  the  length,  the  mys  all  simple;  ventrals 
li  in  head. 

Color  in  spirits,  dull  yellowish-olive,  covered  throughout  with  min- 
ute, round,  black  s\X)U  and  specks,  the  anterior  parts  with  verticjil 
blackish  bars,  broad  above,  growing  narrower  and  pointed  below,  the 
bars  more  distinct  in  the  region  of  the  pectoral,  becoming  narrower 
and  shorter  posteriorly  and  disappearing  near  middle  of  body.  In 
different  individuals  the  bars  vary  somewhat  in  shape  and  size,  there 
always  being  one  at  insertion  of  dorsal,  each  space  between  the  bars 
beneath  the  pectoral  usually  \vith  a  narrow  dead  white  stripe;  head 
with  dark  vertical  bars,  usually  one  on  anterior  part  of  snout,  one 
passing  through  eye,  another  extending  downward  from  lower  margin 
of  eye,  and  a  foui'th  and  broader  bar  posterior  to  the  eye;  spots  of 
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throat  elongate,  in  some  places  forming  reticulations,  the  interspaces 
dead  white;  base  of  pectoral  dead  white  with  jet  black  spots  or  reticu- 
lations, in  some  cases  yellowish-olive  with  black  specks,  like  posterior 
part  of  body;  the  3  or  4  dark  bars  encroaching  on  anterior  part  of 
base  of  spinous  dorsal,  above  which  are  a  few  indistinct,  dusky, 
oblique  bars;  posterior  part  of  dorsal  with  a  few  minute  spots  near 
the  margin;  anal  with  a  narrow  edge  of  white  anteriorily,  above 
which  is  a  dusky  band;  a  row  of  black  points  along  anterior  basal 
part  of  fin;  other  fins  somewhat  dusky.  In  life  the  vertical  bands  of 
body  are  a  dark  wine  color,  becoming  greenish  brown  posteriorly, 
the  spaces  between  with  narrow  greenish-white  bands;  base  of  pec- 
toral and  branchiostegal  region  with  bluish-white  reticulations;  throat 
wine  color;  base  of  dorsal  with  a  row  of  pearly  spots,  which  show  very 
indistinctly  on  the  preserved  specimen;  posterior  part  of  dorsal  with 
a  vinaceous  edging;  anal  with  3  rows  of  small  pearly  spots,  the  pos- 
terior rays  tipped  with  wine  color. 

This  species  is  found  about  the  rocky  headlands  of  southern  Japan. 
Our  numerous  specimens  are-f  rom  Misaki,  Enoshima,  Wakanoura,  and 
Hakodate.     It  is  one  of  the  most  prettily  colored  of  little  fishes. 

{degans^  elegant.) 

7.  ASPIDONTUS  TROSSULUS  Jordan  and  Snyder,  new  species. 

tf  Petrosdrtes  bankieri  Richardson,  Voy.  Sulphur,  Fiahes,  1846,  p.  136,  pi.  LXiv, 
figH.  8,  9;  Hongkong. 

Head  4|  in  length;  depth  4i;  depth  of  caudal  peduncle  2f  in  head; 
eye  3i;  interorbital  space  3i;  snout  3i;  D.  X.  21;  A.  I.  19;  P.  13. 

Body  rather  stout,  compressed,  the  caudle  peduncle  deep;  head 
large,  broad,  interorbital  space  wide  and  flat;  eyes  rather  large, 
directed  laterally;  snout  blunt;  lower  jaw  a  little  shoi1;er  than  the 
upper;  mouth  horizontal,  the  cleft  extending  to  a  vertical  through 
center  of  pupil;  jaws  with  a  row  of  long,  slender,  close-set  teeth,  fol- 
lowed on  each  side  by  a  canine  separated  from  the  others  by  a  small 
space;  canines  of  lower  jaw  very  large  and  strong,  fitting  into  a  large 
pit  in  the  upper  jaw,  a  flap  formed  by  an  elongate  upward  extension 
from  the  lip  at  base  of  tooth;  canine  of  upper  jaw  small,  scarcely  pro- 
jecting beyond  edge  of  middle  t«eth;  vomer  and  palatines  without 
teeth;  teeth  in  each  Jaw  numbering  28;  tongue  very  short,  ending  far 
back  in  mouth;  valve  of  roof  of  mouth  located  posteriorly;  gill-open- 
ing restricted  to  a  small  slit  above  base  of  pectoral.  Head  and  body 
naked,  a  pair  of  small,  flat  barbels  on  chin;  a  minute,  slender  barbel  on 
upper  part  of  eye;  lateral  line  incomplete,  extending  near  base  of 
dorsal  from  above  gill-opening  to  a  point  over  tip  of  pectoral.  Spinous 
dorsal  continuous  with  the  soft  part,  no  notch  between  them,  the  mem- 
brane slightly  incised  l>etween  the  i-ays;  spines  slender,  flexible,  the 
longest  contained  If  times  in  h(»ad,  longest  rays  2  J;  membrane  of  anal 
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scalloped  between  the  rays,  their  tips  free;  length  of  highest  rays  "2^ 
in  head;  the  tips  of  upper  and  lower  rays  with  short  filaments;  caudal 
truncate,  length  1\  in  head;  pectoral  rounded,  the  rays  simple,  1^  in 
head;  ventral  about  equal  to  pectoral  in  length. 

Color,  grayish  with  two  lengthwise  stripes  of  violet  black;  a  broad 
blackish  stripe  extending  from  tip  of  snout  to  base  of  caudal,  the 
width  of  stripe  on  anterior  part  of  body  equal  to  diameter  of  eye, 
one-half  as  wide  immediately  behind  eye;  a  similar,  though  lighter 
stripe,  extending  from  lower  jaw  through  lower  half  of  base  of 
pectoral  to  base  of  caudal,  the  upper  outline  of  this  band  distinct,  the 
lower  shading  off  into  the  bluish  gray  of  the  ventral  region,  the  space 
between  the  two  bands  ^^ellowish  white;  a  narrow,  dark  band  along 
anterior  part  of  base  of  dorsal;  chin  and  top  of  head  dusky,  the  head 
with  a  few  small  black  spots  above  eyes;  dorsal  with  a  broad  dusky 
band  along  the  basal  half,  the  upper  part  WMth  dark  spots  and  reticu- 
lations; anal  with  5  large  dusky  spots,  the  rays  narrowly  tipped  with 
white;  base  of  caudal  with  an  indistinct  vertical  band  of  dusky; 
pectorals  and  ventrals  light. 


FlO.  7.— ASPlDONTUa  TROSHl'LUS. 

This  species  seems  to  be  distinct  from  ]\  hanhltT?,  It  differs  in 
color  from  the  example  described  ])v  Richardson,  the  latter  having  the 
median  dark  lateral  band  originating  at  gill -opening,  the  lower  band 
absent,  and  the  anal  without  the  dark  spots,  there  being  instejid  a 
dark  marginal  band.  Richardson  states  that  his  specimen  was  badly 
macerated. 

We  have  one  specimen  75  mm.  long  from  Misaki.  Numerous 
others  150  or  200  mm.  long  were  seen  in  the  deep  rock  pools,  but  they 
can  be  obtained  only  with  great  difficulty,  it  is  one  of  the  most 
beautiful  as  well  as  the  most  active  of  all  the  blennies. 

{trosfi^ulu^'i^  a  dandy.) 

8.  ASPIDONTUS  DASSON  Jordan  and  Snyder,  new  species. 

f  Pelroscirtfs  japonirna  Blekkeh,  Koii.  Ak.  Wet.  Versfil.  Ainst.  2ii(l  Kek.,  Ill,  p. 
246;  Jedo. 

Head  5iin  length;  depth  5|;  depth  of  caudal  peduncle  2^^  in  hetid;  eve 
3i;  interobital  space  about  10;  snout  8.J;  D.  XII,  22;  A.  I.  22;  P.  13. 
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Body  compressed,  the  caudal  peduncle  especially  so;  snout  short, 
blunt;  interorbital  space  narrow,  convex;  eyes  directed  somewhat 
obliquely;  mouth  small,  the  cleft  extending  to  a  point  below  anterior 
edge  of  orbit;  lower  jaw  shorter  than  upper;  lips  with  pendent  flaps 
at  bases  of  canine  teeth,  that  of  the  lower  lip  the  more  prominent; 
jaws  with  a  row  of  long,  slender,  close-set  teeth,  26  in  the  upper,  28 
in  the  lower  series,  followed  by  a  single  canine  on  each  side,  which  is 
separate4  from  them  by  a  narrow  space,  the  lower  canines  much  lon- 
ger than  the  upper,  fitting  into  pits  in  the  upper  jaw  ;  vomer  and  pal- 
atines without  teeth;  gill-opening  restricted  to  a  narrow  slit  above 
base  of  pectoral;  pseudo-bran chiaB  large;  gillrakers  on  first  arch  8  or 
10,  very  small. 

Head  and  body  naked,  no  filaments  on  head;  lateral  line  incomplete, 
the  pores  extending  along  upper  part  of  body  to  a  short  distance 
beyond  tip  of  pectoral  from  whence  the  lateral  line  is  indicated  by  a 
row  of  slight  pits  or  scars  which  bends  downward  and  extends  along 
middle  of  body  to  base  of  caudal. 


Fig.  8.— Aspidontus  dasson. 


Dorsal  inserted  above  gill-opening,  membrane  of  posterior  ray  reach- 
ing base  of  caudal  fin;  margin  of  fin  with  shallow  scollops  between  the 
rays,  posterior  half  of  fin  higher  than  anterior  half,  the  longest  ray 
contained  li  times  in  head;  anal  lower  than  dorsal,  the  longest  rays  2 
in  head,  membrane  notched  between  the  tips  of  rays;  caudal  rounded, 
1|  in  head;  pectoral  rays  simple,  the  fin  rounded,  equal  in  length  to 
head;  ventrals  short,  nearly  2  in  head. 

Color  in  spirits  brownish,  darker  anteriorly  than  posteriorly;  side 
with  4  dark  lines  extending  about  halfway  back;  1  or  2  indistincc, 
oblique  dark  bands  on  head,  the  anterior  one  passing  through  eye; 
fins  dusky,  without  spots  or  bands;  i*ays  of  anal  tipped  with  white. 

We  should  identify  our  specimens  with  Petroscirtei^  jdjHViieus  were 
it  not  that  Bleeker  states  in  his  description  that  the  teeth  in  the  jaws 
number  from  36  to  40,  while  our  specimens  have  but  26  to  28.  It  is 
not  easy  to  suppose  that  Bleeker  should  have  made  an  error  in  count- 
ing these  teeth,  though  he  might  have  done  so  in  cop}  ing  his  notes. 
In  his  brief  description  no  other  difference  appears. 

We  have  2  specimens  about  60  nun  in  length  from  Wakanoum,  and  a 
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smaller  one  from  Agu  in  Shima.     The  former  Is  Type  No.  7070,  Stan- 
ford University  Zoological  Museum;  the  other  is  Co-type  No.  50300, 

U.S.N.M. 
{daffGDv^  very  swift.) 

9.  ASPIDONTUS  JAPONICUS  Bleeker. 

Petrosdrtes  japoninut  Blbbker,  Versl.  Kon.  Ak.  Wet.  Ainpt.,  Ill,  1869,  p.  246; 
Je<io. 

The  following  is  the  substance  of  Bleeker's  description  of  this  fish, 
which  may  be  the  same  as  our  Ayynhmhis  dassbn. 

Head  6i  with  caudal,  about  5  without;  depth  (5^^  in  total  (5  to  base 
of  caudal);  D.  XI,  21;  P.  13;  A.  25. 

Body  elongate,  compressed;  foreheiul  above  eye  very  convex;  no 
cirri  on  occipital  crest;  eye  4i  in  head,  less  than  a  diameter  apart; 
snout  obtuse  but  not  convex,  prominent  l)ef  ore  the  eyes;  victus  extend- 
ing to  below  front  of  eye;  teeth  in  each  jaw  close  set,  obtuse,  36  to  40 
in  number;  a  cuiTcd  posterior  canine  on  each  side,  the  lower  canine 
more  than  twice  as  long  as  the  upper;  gill  opening  not  smaller  than 
ej'^e;  lateral  line  conspicuous  anteriorly;  dorsal  entire,  the  spines  low, 
growing  progressively  longer  behind;  pectoral  rounded,  6  in  total 
length;  ventral  11  in  length;  caudal  G^. 

Color  dusky  reddish,  paler  below;  fins  dull  omnge;  iris  green. 
Described  from  a  specimen  83  mm.  long,  from  Yedo  (Tokyo).  Were 
it  not  for  the  number  of  teeth  counted  by  Bleeker,  we  should  unhesi- 
tatingly identify  it  with  Aspidontus  dussoiu 

6.  SALARIAS  Cuvier. 
Salarias  Cuvier,  Ri^gne  Anini.,  2d  ed.,  1829,  p.  175  {rjuadripinnia). 

This  genus  differs  from  ScartichthyH  in  having  the  doi-sjil  fin  con- 
tinuous, without  notch;  no  posterior  canines. 
{cfaXapia^  a  modern  Greek  name  of  Bleniilus  hitsiliscus.) 

10.  SALARIAS  CERAMENSIS  Bleeker. 

Salarias  cerameims  Bleekkr,  Ceraiii,  II,  1852,  p.  701 ;  Cerani,  Celebes,  Boro. — (ittN- 
TiiER,  Cat.  Fish.,  Ill,  1861,  p.  246;  Cerani. 

Head  5  in  length;  depth  3|;  depth  of  caudal  peduncle  2.i  in  head; 
eye  3i;  interorbital  space  G?;  D.  XII,  19;  A.  I,  19;  P.  14. 

Body  deep  and  greatly  compressed;  head  small,  short,  blunt,  the 
anterior  profile  blunt;  eye  large,  its  diameter  twice  width  of  sub- 
orbital, located  in  upper,  anterior  part  of  head;  mouth  horizontal, 
lower  jaw  somewhat  shorter  than  upper;  teeth  in  a  single  row  in  each 
jaw,  minute,  slender,  close-set,  loosely  embedded  in  the  fleshy  gums,  no 
canines;  gill-membmnes  forming  a  broad  fold  across  the  isthmus;  gill- 
rakers  on  first  arch  minute,  pointed;  ps(nKlo])ranchite  well  developed, 
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a  row  of  cilia  resembling  gillrakers  along  the  base;  upper  edge  of  eye 
with  a  many-branched  cirrus,  the  height  of  which  is  less  than  diameter 
of  eye;  a  short,  flat,  fringed  tentacle  on  each  side  of  nape. 

Head  and  body  naked;  lateral  line  high  on  body,  incomplete,  fol- 
lowing contour  of  back  to  a  point  about  opposite  tip  of  pectoral,  where 
it  ends. 

Spinous  and  soft  dorsals  continuous,  not  separated  by  a  notch,  the 
last  ray  united  with  upper  edge  of  caudal  by  a  membrane;  spines  with 
flexible  tips,  the  highest  contained  IJ  times  in  head;  rays  higher  than 
the  spines,  about  li  in  head;  membmne  of  anal  incised  between  the 
rays,  leaving  their  tips  free,  the  longest  contained  li  times  in  head; 
caudal  convex;  pectoral  rounded,  slightly  longer  than  head,  the  mem- 
brane incised  between  all  the  rays,  the  lower  rays  somewhat  enlarged; 
ventrals  If  in  head. 

Color  in  spirits,  brownish;  the  sides  with  many  dark,  longitudinal 
lines  which  are  broken  up  into  dots  on  the  upper  anterior  parts;  head 
with  small  spots,  or  dots,  on  the  upper  surface;  spinous  dorsal  with 
small  blackish  spots  and  dots  inclosing  a  number  of  oblong,  colorless 
areas;  soft  dorsal  with  many  elongate  black  spots  near  edge  and  base 
of  fin;  anal  with  a  basal  row  of  8  or  9  spots,  above  which  are  a  few  dots; 
caudal  with  dots  on  base  and  along  the  middle;  pectoral  with  3  ver- 
tical rows  of  dots;  ventrals  with  2  or  3  rather  large  spots. 

One  specimen  of  this  species  was  taken  by  Capt.  Alan  Owston 
at  Yaeyama,  Ishigaki  Island  of  the  Riukiu  Archipelago.  It  was  pre- 
viously known  only  from  the  East  Indies. 

(Name  from  the  island  of  Ceram.) 

7.  SCARTICHTHYS  Jordan  and  Evermann. 

Scarteft  Jordan  and  Evermann,  Check-List  Fishes,  1896,  p.  471  (rubropunctaius); 

preoccupied  by  Scartes  Swainson,  a  genus  of  mammals. 
Scartiddhys  Jordan  and  Evermann,  Fish  N.  and  M.  Amer.,  Ill,  1898,  p.  2396 

{rubropunctcUtts ) . 

Body  elongate,  slowly  declining  to  the  caudal;  head  obliquely  com- 
pressed, oblong,  the  profile  more  or  less  vertical;  eyes  lateral,  closely 
approximated,  situated  at  the  angle  of  the  profile  with  the  postocular 
region;  usually  a  cirrus  above  the  eye;  gill  apertures  continuous  under 
the  throat,  gill  membrane  free  from  isthmus;  branchiostegals  6;  mouth 
moderate,  the  contour  of  the  upper  jaw  semicircular;  upper  jaw  pro- 
truding beyond  the  lower;  lips  moderate,  uniform,  and  free,  concealing 
the  teeth;  teeth  labial  and  movable,  very  slender  and  recurved,  con- 
tiguoas  and  uniserial;  no  posterior  canines;  dorsal  fin  divided;  anal 
similar  to  soft  dorsal;  caudal  obtusely  rounded;  pectorals  moderate, 
angularly  rounded;  ventrals  approximated,  each  with  3  simple  rays, 
the  internal  of  which  is  smallest. 

Found  in  the  rock  pdols  of  the  Pacific,  widely  distributed. 
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{ffKcipTTjg^  one  who  leaps;  ix^vg^  fish;  the  fish  having  extraordinary 
powers  of  throwing  itself  from  pool  to  pool  by  leaping  into  the  air 
when  the  tide  recedes.) 

a.  Head  with  a  high  dermal  creflt  at  the  nape;  dorsal  rays,  XIII,  21;  anal,  23;  color, 

dark  brown,  with  vertical  bands  of  shining  greenish enosinue,  11, 

aa.  Head  without  derma!  crest;  dorsal  rays  XII,  16;  anal,  20;  color  brown,  with 
dark  cross  l^ands  and  numerous  white  dot« stellifer,  12. 

II.  SCARTICHTHYS  ENOSIMA  Jordan  and  Snyder,  new  species. 
KAERU-UWO  (FROG-FISH). 

Head  5fV  in  length;  depth  4^V;  depth  of  (^udal  peduncle  2  in  he^; 
eye  4i;  interorbital  space  13;  D.  XIII,  21;  A.  I,  22;  P.  14. 

Body  somewhat  elongate,  compressed,  the  caudal  peduncle  deep, 
greatly  compressed;  head  blunt,  the  anterior  profile  vertical;  eye  high 
up  and  far  forward,  directed  somewhat  obliquely;  mouth  horizontal, 
on  lower  part  of  head;  suborbital  area  about  as  wide  as  orbit;  upper 


Fia.  9.— SCARTICHTHYS  ENOSIMiK. 

lip  wide,  very  thin;  lower  jaw  included;  cleft  of  mouth  extending  to 
a  vertical  passing  a  little  behind  orbit;  teeth  minute,  slender,  very 
loosely  attached  to  the  fleshy  gums  in  a  single  row;  close  together  like 
the  teeth  of  a  comb,  some  projecting  slightly  farther  than  others  at 
the  tips;  no  canines;  no  teeth  on  vomer  or  palatines;  gill -membranes 
forming  a  broad  fold  across  the  isthmus;  anterior  edge  of  shoulder 
girdle  without  protuberances;  gillmkers  minute,  slender,  pointed; 
pseudobranchia.*  large;  a  row  of  papillae  resembling  gillmkers  extend- 
ing along  base  of  pseudobranchire  and  downward  toward  attachment 
of  first  gill-arch;  anterior  nostril  with  a  many-branched  cirrus;  upper 
part  of  eye  with  a  tall,  flat,  pointed  cirrus,  its  length  equal  to  vertical 
diameter  of  eye;  occiput  with  a  tall,  thin,  crest-like  flap  which  extends 
from  interorbital  space  to  nape,  its  height  equal  to  vertical  diameter 
of  orbit;  a  minute,  slender  cirnis  on  each  side  of  nape.  Head  and 
body  naked;  lateral  line  arched  over  pectoral,  the  curve  parallel  with 
outline  of  fin,  distinct  anteriorly,  breaking  up  near  middle  of  body, 
becoming  indistinct  and  disappearing  posteriorly.     Dorsal  fin  extend- 
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ing  from  nape  to  base  of  caudal,  the  spinous  part  separated  from  the 
soft  part  by  a  deep  notch;  spines  slender,  very  flexible,  highest  a  little 
anterior  to  middle  of  fin,  If  in  head;  longest  rays  somewhat  higher 
than  the  spines;  membrane  of  soft  dorsal  slightly  incised  between  the 
rays,  connecting  posteriorly  with  upper  ray  of  caudal;  anal  rays  with 
the  membrane  thickened  about  them,  especially  the  anterior  ones  which 
have  thick,  corrugated  pads;  membrane  of  anal  deeply  incised  between 
the  rays,  not  connecting  posterior  ray  with  caudal  peduncle;  caudal 
rounded,  its  length  equal  to  i  of  head;  pectoral  acutely  rounded,  rays 
simple,  the  lower  ones  slightly  thickened;  membrane  of  fin  incised 
between  the  five  lower  rays;  ventrals  li  in  head. 

Color  in  spirits,  light  brownish,  much  darker  above;  on  posterior 
surface  of  body  the  light  color  extends  upward  in  irregular  clouds  on 
the  darker  portion,  a  few  round  or  irregularly  shaped  spots  between 
and  above  the  cloud-like  marks;  dorsal  blackish,  the  spinous  part  with 
2  rows  of  indistinct  light  spots,  the  soft  part  with  oblique,  wavy,  light 
lines,  broader  below,  growing  narrower  toward  margin  of  fin;  anal, 
caudal,  and  pectoral  fins  plain  blackish. 

Here  described  from  a  specimen  120  mm.  long,  collected  at  Misaki. 
Type  No.  7068,  Zoological  Museum,  Stanford  University.  Cotype 
No.  60297,  U.S.N.M. 

Color  in  life,  reddish  brown  with  narrow  vertical  bands  and  reticu- 
lations of  pale  green;  dorsal  suffused  with  reddish  brown;  narrow, 
longitudinal,  greenish  bands  or  lines  along  its  upper  part. 

The  following  counts  are  of  other  specimens: 


Dorsal. 

Anal. 

Pectcral. 

Eno8hlmaXII,20 
XII,20 

Misaki     XIII,  21 

XII,21 

XIII,  21 

1,19 
1,20 
I,t» 
1,20 
1,21 

14 
13 
14 

14 
14 

This  species  was  taken  by  us  only  in  the  deep  rock-pools  adjoining 
the  sacred  cave  of  Bentenon  the  island  of  Enoshima,  and  in  rock-pools 
of  Yogashima,  an  island  at  Misaki.  In  both  places  it  is  abundant, 
feeding  on  algse. 

{e-nO'Shima,  island  of  the  bay.) 


xa.  SCARTICHTHYS  STELLIFER  Jordan  and  Snyder,  new  species. 

Head  4^  in  length;  depth  4^;  depth  of  caudal  peduncle  9i  in  head; 
eye  4i;  interorbital  space  9;  D.  XII,  16;  A.  I,  19;  P.  14. 

Body  elongate;  caudal  peduncle  much  compressed;  head  short, 
blunt,  the  anterior  profile  almost  vertical;  eye  high  up  and  very  far 
forward;  suborbital  area  equal  in  width  to  diameter  of  eye;  mouth 
horizontal,  inferior,  the  upper  jaw  projecting;  cleft  of  mouth  extend- 
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ing  to  a  vertical  through  posterior  border  of  orbit;  teeth  long,  slen- 
der, loosely  attached  to  the  fleshy  gums,  in  a  single  row,  close-set  like 
the  teeth  of  a  comb;  no  canines;  gill-membranes  foi*ming  a  broad  fold 
across  the  isthmus;  anterior  edge  of  shoulder  girdle  without  protu- 
berances. Pseudobranchiae  large;  a  row  of  slender  papillae  similar  to 
gillrakers  extending  along  base  of  pseudobiunchia^  downward  to 
attachment  of  first  gill-arch.  Gillrakers  on  first  arch  small,  slender, 
pointed;  nostril  with  a  small,  flat,  branched  cirrus;  a  pointed,  flat  cir- 
rus attached  on  one  side  to  upper  part  of  orbit,  on  the  other  to  the 
skin  of  interorbital  area,  its  height  If  in  head;  a  minute  cirrus  on 
each  side  of  posterior  part  of  occiput;  no  dermal  crest  on  head. 

Head  and  body  naked;  lateral  line  complete,  arched  over  the  pec- 
toral, a  distinct  thread-like  ridge  anteriorly,  broken  up  into  separate 
pores  posteriorly. 

Dorsal  fin  extending  from  nape  to  caudal  peduncle,  a  deep  notch 
between  spinous  and  soft  parts;  anterior  half  of  spinous  dorsal  high- 
est, If  in  head;  longest  dorsal  ray  li  in  head;  membrane  of  dorsal  not 


Fig.  10.— Scartichthys  stellifer. 

incised  between  the  rays,  the  last  ra}^  connected  with  caudal  peduncle 
by  membrane;    membrane  of   anal  deeply  incised  between  the  rays; . 
longest  ray  If  in  head;  the  first  two  i*ays  very  short;  caudal  rounded, 
about  equal  to  head  in  length;  pectoral  acutely  rounded,  the  rays  simple, 
the  membrane  notched  on  the  lower  border;  ventrals  If  in  head. 

Color  in  spirits,  light  brown,  with  7  more  or  less  distinct  cross-bands 
on  side  of  the  bod}^;  head  and  body  dotted  and  penciled  with  white, 
subdued  on  the  upper  anterior  parts,  sharp  and  distinct  posteriorly 
and  on  throat  and  breast;  spinous  dorsal  blackish,  speckled  with  white; 
an  oval  black  spot  between  first  two  spines;  soft  dorsal  with  white 
dots  and  lines,  running  transversely;  anal  with  a  white  vertical  line  on 
base  of  fin  between  each  2  i*ays,  outer  part  of  anal  with  elongate  white 
spots;  caudal  dusky,  with  white  specks;  pectoral  plain.  A  small 
specimen  has  the  anal  rays  tipped  with  white. 

Three  specimens  of  this  species  were  taken  in  the  rock  pools  at 
Wakanoura.  Type  No.  7069,  Stanford  University  Zoological  Museum, 
from  Wakanoura.     Cotype  No.  50298,  U.S.N.M. 

(stdla^  a  star;  fero^  1  bear.) 
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8.  AZUMA  Jordan  and  Snyder. 
Amma  Jordan  and  Snydkr,  new  genus  of  Blenniidae  {emmnion) . 

This  genus  is  closely  allied  to  Bryostemmu^  differing  chiefly  in  hav- 
ing the  cheeks  and  upper  parts  of  head  covered  with  fine  scales.  Body 
covered  with  small,  smooth  scales;  lateral  line  represented  by  a  short 
row  of  pores  above  pectoral;  top  of  head,  cheeks,  and  chin  with  ten- 
tacles; teeth  in  two  closely  apposed  rows,  arranged  alternately,  the 
tips  meeting  on  a  line  so  as  to  form  a  single  cutting  edge;  dorsal  fin  of 
spines  only.     Coasts  of  Japan,  descending  into  deep  water. 

{Azurnu^  a  poetical  name  for  the  eastern  part  of  the  island  of  Hondo.) 

13.  AZUMA  EMMNION  Jordan  and  Snyder,  new  species. 

Head  6|  in  length;  depth  5;  eye  4  in  head;  interorbital  space  9i; 
snout  4i;  D.  61;  P.  U;  A.  I.  45. 

Head  small,  short,  blunt;  jaws  equal,  the  lower  sometimes  project- 
ing slightly;  maxillary  extending  to  a  vertical  through  posterior  part 
of  pupil;  teeth  in  two  closely  apposed  rows,  arranged  alternately,  the 


Fig.  11.— Azuma  emmnion. 

points  aligned  so  as  to  foi-m  a  single  cutting  edge,  short,  flat,  with 
acutely  rounded  tips;  no  teeth  on  vomer  or  palatines;  tongue  thick 
and  blunt;  gill  membranes  united,  forming  a  broad  fold  across  the 
isthmus;  pseudobranchia)  large;  a  number  of  papillse  resembling  gill 
rakers  extending  downward  from  base  of  pscudobranchiae;  gill  rakers 
on  first  arch  6+11,  short,  thick,  pointed. 

Body  covered  with  very  small,  elongate,  cycloid,  deeply  embedded 
scales;  cheeks,  operdes,  and  upper  parts  of  head  with  minute  scales; 
membranes  of  dorsal  fin,  basal  parts  of  anal,  and  pectoral  with  scales; 
lateral  line  represented  by  a  short  row  of  pores  above  pectoral  fin,  the 
anterior  pores  each  having  a  short  tentacle;  head  with  numerous  cirri, 
broad  and  fleshy  at  the  base,  pointed  or  branched  at  the  tip,  2  pairs 
on  interorbital  space,  the  anterior  ones  longer  than  the  others,  united 
at  their  bases,  the  posterior  pair  separated  by  a  small  pointed  cirrus; 
12  or  14  smaller  cirri  on  occiput;  a  row  of  short,  branched  cirri  extend- 
ing backward  along  lower  jaw  and  upward  on  edge  of  preopercle; 
3  or  4  similar  ones  on  opercle  near  upper  edge  of  gill  opening;  2  small 
barbels  on  throat;  anterior  nostrils  with  large,  pointed  tubes. 
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Dorsal  inserted  above  a  point  half-way  between  occiput  and  gill- 
opening,  united  posteriorly  with  the  caudal;  the  spines  stiff  and  pun- 
gent, those  near  middle  of  fin  contained  about  2i  times  in  head; 
membrane  of  fin  fleshy,  not  incised  between  the  spines;  two  anterior 
spines  with  short,  branched  cirri;  anal  united  with  caudal;  the  longest 
or  posterior  rays  2i  in  head;  the  membrane  deeply  incised  between 
the  rays;  caudal  rounded,  the  rays  of  the  lower  half  slightly  longer 
than  those  of  the  upper;  length  of  fin  1\  in  head;  pectoral  rounded, 
1^  in  head;  ventrals  somewhat  longer  than  diameter  of  eye. 

Body  clouded  with  brownish  black;  10  blackish  spots  as  large  as  eye 
along  upper  part  of  body  joined  to  vertical,  dark  bands  on  the  dorsal; 
11  or  12  indistinct,  broad,  vertical  bands  on  lower  half  of  body,  10  of 
which  are  above  the  anal  and  encroach  on  the  fin,  forming  distinct, 
blackish  blotches;  caudal  with  2  broad,  vertical,  blackish  bands,  the 
interspaces  and  the  posterior  border  of  fin  white;  pectoral  clouded 
with  blackish,  the  edge  white;  ventrals  blackish,  edged  with  white; 
head  mottled,  the  chin  and  throat  white. 

Described  from  type.  No.  7137,  Ichthyological  collections,  Stanford 
University,  a  specimen  about  250  mm.  long  from  Hakodate.  The 
cotype  in  the  National  Museum  is  numbered  50280.  Other  specimens 
measure  400  mm. 

Collected  at  Same,  Hakodate  and  Miyako,  the  specimen  from  Miyako 
presented  by  Mitonubu  Irako,  director  of  the  Museum  of  Morioka. 


Dorsal 
spines. 

Anal 
rays. 

Locality. 

60 

45 

Same. 

60 

46 

Hakodate. 

61 

45 

Do. 

61 

45 

Do. 

60 

45 

Miyako. 

(eV,  in:  fxviov^  moss.) 


9.  BRYOSTEMMA  Jordan  and  Starks. 

Bryostemma  Jordan  and  Starkjj,  Proc.  Cal.  Ac.  Sci.,  1895,  p.  841  {polyactoceph- 
cdum). 

Body  moderately  elongate,  covered  with  small  scales;  head  naked; 
snout  short;  no  teeth  on  vomer  or  palatines;  teeth  in  jaws  arranged 
alternately  in  2  closely  apposed  series,  the  points  aligned  to  form  a 
single  cutting  edge;  gill-membranes  united,  free  from  the  isthmus; 
nostrils,  orbital  region  and  neck  with  dermal  flaps,  the  supraorbital 
flaps  high;  dorsal  fin  long,  of  spines  only;  pectorals  well  developed, 
more  than  half  length  of  head;  ventrals  well  developed,  jugular; 
caudal  fin  distinct;  no  air-bladder;  pyloric  cseca  present;  no  true  lat- 
eral line;  a  short  series  of  large  pores  above  pectoral.  North  Pacific, 
representing  CMrohphis  of  the  Atlantic.  This  genus  differs  from  the 
European  genus,  Ohirolaphu  i^wainson  {Blervniops  Nilsson),  in  the 
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absence  of  a  true  lateral  line.     Dr.  Boulengcr  informs  us  that  a  true 
median  lateral  line  is  developed  in  Chirolophls  dscanii, 
{fipvov^  moss;  arkii^ia^  crown.) 

a.  Anal  rays,  I.  45. 

h.  Body  with  diffuse  spots.     Dorsal  LIX polyactocephalumy  14. 

bb.  Body  brightly  colored,  with  10  or  11  dark  bars;  fins  barred;  dorsal,  LXI; 

anal,  I.  45 otohime^  15. 

aa.  Anal  rays  I.  36;  body  speckled;  dorsal  LI saitone,  16. 

14.  BRYOSTEMMA  POLYACTOCEPHALUM   (Pallas). 

Blennitut  polyartocephalus  Pallas,  Zool.  Rosso- Asiat. ,  III,  1811,  p.  179;  Kam- 
chatka. 

Chirolophus  japmdcus  Herzenstein,  Melanges  Biologiques,  XIII,  1890,  p.  123; 
Hakodate. 

Bryogtemma  pobjactocephaluju  Jordan  and  Gilbert,  Kept.  Fur-Seal  Investiga- 
tions, Pt.  3,  p.  479  (in  part.) 

Head  6 J  in  length;  depth  4f ;  depth  of  caudal  peduncle  2|  in  head; 
eye  3i;  snout  4;  D.  LIX;  A.  1.  45. 

Bod}^  long,  compressed,  deep;  head  short,  the  snout  blunt;  inter- 
orbital  space  concave,  the  eyes  projecting  above  the  top  of  head; 
lower  jaw  projecting  somewhat;  maxillary  extending  to  a  vertical 
passing  through  middle  of  eye.  Jaws  with  2  closely  apposed  rows  of 
teeth,  arranged  alternately,  the  tips  aligned  to  form  a  single  cutting 
edge;  vomer  and  palatines  naked;  pseudobranchise  large;  gill-rakers 
on  first  arch  18,  short,  pointed. 

Head  naked;  body  covered  with  minute,  partly  embedded  scales; 
membranes  of  fins  naked,  except  basal  part  of  pectoral.  Lateral  line 
represented  by  a  series  of  7  or  8  pores  above  opening  of  pectoral  fin. 
Head  with  cirri;  a  small  flat  one  between  and  a  little  posterior  to  the 
nostrils;  2  pairs  of  branched  tentacles  on  interorbital  space,  the  ante- 
rior of  which  are  joined  at  their  bases,  the  posterior  ones  widely  sepa- 
rated, higher  than  the  anterior  pair;  occiput  with  many  small  cirri, 
some  of  which  are  branched,  others  simple;  loweu  jaw  with  a  row  of 
small,  widely  spaced  cirri,  which  extends  backward  and  upward  along 
edge  of  preopercle;  a  few  cirri  above  the  short  lateral  line.  Nostrils 
with  long,  pointed  tubes. 

Doraal  inserted  immediately  above  the  gill-opening,  the  first  spine 
separated  from  the  others  by  a  deep  scallop,  several  small  cirri  along 
sides  of  spine;  the  first  and  second  spines  with  broad,  branched  flaps 
.  on  their  tips;  membrane  of  fin  not  incised  between  the  spines,  con- 
nected with  basal  part  of  the  caudal;  height  of  middle  spines  contained 
2f  times  in  head.  Membrane  of  anal  deeply  incised  between  the  rays, 
nari'owly  connected  with  the  base  of  caudal;  rays  near  middle  of  fin 
contained  2^  times  in  head;  caudal  rounded,  the  rays  below  the  middle 
slightly  longer  than  those  above,  2i  in  head;  pectoral  rounded,  equal 
in  length  to  the  head;  ventrals  2^  in  head. 

Proc.  N.  M.  vol.  XXV— 02— —30  ^  . 
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Color,  brownish,  throat  and  chin  light  yellowish;  dorsal  and  anal 
dark  toward  the  edge,  the  anal  rays  tipped  with  whitish;  an  indistinct, 
dark  spot  on  posterior  end  of  dorsal,  extending  downward  on  the  body; 
caudal  with  3  indistinct,  vertical,  dark  bands;  pectoral  narrowly  edged 
with  soiled  white. 

Described  from  a  specimen  about  240  mm.  long  from  Petropaulski 
Harbor,  Alaska.  Not  seen  by  us  in  Japan  though  recorded  by  Her- 
zenstein  from  Hakodate.  The  species  is  abundant  on  the  west  side  of 
Bering  Sea.  The  specimens  from  Alaska  referred  to  this  species  belong 
to  others  as  yet  undescribed. 

{noXv?^  many;  aKXi?^  ray;  Ke<l>aXr/^  head.) 

15.  BRYOSTEMMA  OTOHIMB  Jordan  and  Snyder,  new  species. 

Head  5f  in  length;  depth  5|;  depth  of  caudal  peduncle  3  in  head; 
eye  3i;  interorbital  space  6^;  snout  34;  D.  61;  A.  I,  46;  P.  16. 

Body  deep,  generally  compressed,  lower  jaw  projecting  slightly 
beyond  the  upper;  maxillary  extending  to  a  point  below  posterior  part 
of  pupil;  teeth  of  jaws  in  2  rows  anteriorly,  in  a  single  row  on  postc- 


FlG.  12.— Bbyostemma  otohime. 

rior  part  of  jaws,  arranged  alternately,  the  points  aligned  to  form  a 
single  cutting  edge;  no  teeth  on  vomer  and  palatines;  tongue  broad 
and  rounded;  gill-membranes  forming  a  fold  across  the  isthmus; 
pseudobranchise  large,  the  filaments  as  long  as  those  of  the  gills;  a  row 
of  cirri  resembling  gillrakers  along  their  base;  gillrakers  on  first  arch 
about  4  +  11,  short,  pointed;  pyloric  caeca  present. 

Body  covered  with  minute,  close-set,  cycloid  scales;  head  naked. 
A  small,  median  cirrus  on  upper  part  of  snout;  2  pairs  on  interor- 
bital space,  the  anterior  of  which  are  joined  at  the  base,  tall,  slender, 
branched;  those  of  occiput  and  nape  small,  slender;  a  small  pair  on 
chin,  another  on  side  of  throat  posterior  to  these;  lateral  line  repre- 
sented by  a  short  row  of  pores  above  pectoral  fin,  the  pores  not  extend- 
ing back  as  far  as  tip  of  fin. 

Dorsal  inserted  above  gill-opening,  connected  with  the  base  of  cau- 
dal posteriorly,  formed  of  spines  throughout,  the  highest  or  anterior 
ones  2t  in  head,  tips  of  anterior  4  or  5  rays  free,  with  cirri;  the  mem- 
brane not  incised  between  the  rays;  anal  low,  the  ra}  s  scarcely  longer 
than  diameter  of  eye;  the  membrane  deeply  incised  between  rays; 

Digitized  by  V^OO^  KcT 


NO.  1298.      JAPANESE  BLENNOW  FISHES -JORDAN  AND  SNYDER.      467 

membranes  of  dor«al  and  anal  without  scales;  caudal  bluntly  rounded, 
its  length,  1^  in  head;  pectoral  rounded,  the  membrane  incised  between 
the  rays,  li  in  head;  ventrals,  3  in  head. 

Dorsal  part  of  body  with  10  or  11  narrow,  vertical  bai*s,  correspond- 
ing in  position  with  an  equal  number  of  large,  dark  blotches  on  the 
doi-sal  fin;  ventral  part  of  body  with  10  broad,  vertical  bars,  corre- 
sponding with  as  many  large  black  spots  on  the  anal;  the  ventral  bars 
separated  by  white  spots  which  alternate  in  position  with  a  row  of 
similar  spots  near  middle  of  body,  these  in  turn  separating  dark  bars, 
the  downward  projections  of  the  dusky  color  o"f  the  dorsal  parts;  head 
barred  and  mottled  with  brownish  black,  a  distinct,  dark  bar  extend- 
ing downward  from  eye;  cirri  w^ith  small  cross-bars;  caudal  with  a 
large  median  black  blotch,  the  base  and  edge  white;  pectoral  clouded 
with  dusky,  edged  with  white;  ventrals  dusky,  edged  with  white. 

Described  from  a  specimen  82  mm.  long.  Type,  No.  7073,  Stan- 
ford University  Zoological  Museum,  from  Hakodate.  Many  other 
examples  from  the  same  locality  show  some  variation  in  brightness  of 
color,  the  pattern  being  the  same.  Some  of  these  cotypes  are  num- 
bered 50302  in  the  United  States  National  Museum. 

Five  specimens  show  a  variation  of  from  60  to  62  dorsal  spines  and 
45  to  46  anal  rays. 

{Otohmw^  a  princess  of  Japanese  fishes.) 

i6.  BRYOSTEMMA  SAITONE  Jordan  and  Snyder,  new  species. 

Head  5i  in  length;  depth  5$;  depth  of  caudal  peduncle  3^  in  head; 
eye  3f ;  interorbital  space  10;  snout  4i;  D.  51  (?);  A.  1,  36. 

Eyes  large,  placed  far  forward;  snout  short,  the  suborbital  space 
narrow;  lower  jaw  slightly  longer  than  the  upper;  maxillary  extend- 
ing to  a  point  below  pupil;  teeth  small,  close  set,  in  two  rows  ante- 
riorly, the  teeth  alternating  in  position,  the  tips  aligned  so  as  to  form 
a  single  cutting  edge;  no  teeth  on  vomer  or  palatines;  pseudobranchiae 
present;  gillrakers  short,  pointed;  gill-membmnes  forming  a  fold 
across  the  isthmus;  head  naked;  body  covered  with  minute,  cycloid 
scales.  Lateral  line  represented  by  a  short  scries  of  pores  above  ante- 
rior part  of  pectoral  fin;  a  row  of  large  mucous  tubes  below  eye,  pass- 
ing backward  above  cheek  to  upper  edge  of  gill  opening;  anterior 
nostril  with  a  long  tube;  interorbital  space,  occipital  part  of  head,  and 
nape  with  long,  branched  tentacles,  the  length  of  the  highest,  which  is 
above  orbit,  slightly  greater  than  the  diameter  of  eye.  Dorsal  inserted 
above  gill  opening,  composed  of  rather  strong,  curved  spines,  the 
longest  2i  in  head;  both  dorsal  and  anal  probably  connected  with  cau- 
dal; ventrals  jugular,  3  in  head. 

The  only  specimen  which  we  have  of  this  species  is  in  such  a  poor 
state  of  preservation  that  accurate  statements  concerning  the  lateral 
line,  the  extent  of  the  scaly  covering,  the  tentacles  of  the  head,  the 
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shape  and  character  of  the  fins,  and  points  of  less  importance  can  not 
be  made;  the  caudal  fin  is  entirely  gone. 

Color,  pale  olive,  with  small,  indistinct,  brownish  spots;  a  row  of 
dark  brown  spots  about  the  size  of  eye  along  body  at  base  of  dorsal,  a 
row  of  smaller  ones  along  middle  of  body,  and  a  similar  row  along 
base  of  anal,  the  latter  extending^  outward  to  the  fin;  belly  plain;  a 
dark  spot  extending  downward  from  eye. 


Fio.  13.— Bryootbmma  baitonb. 

The  species  may  })e  distinguished  from  B.  otohime  by  the  more  sub- 
dued coloring  of  the  body,  and  the  shorter  anal  fin,  this  fin  in  the  latter 
species  having  45  rays. 

We  have  one  specimen,  95  mm.  long,  from  Aomori,  presented  by 
Mr.  Sotaro  Saito,  director  of  the  Museum  of  Aomori,  for  whom  the 
species  is  named. 

Type. — No.  7072,  Stanford  Zoological  Museum. 

to.  ENEDRIAS  Jordan  and  Gilbert. 

Encflrias  Jordan  and  Gilbert,  in  Jordan  and  Evermann,  Fishes  North  and  Mid. 
Amer.,  Ill,  2414,  1898  (nebuloms). 

This  genus  differs  from  PhoUs  in  the  scaly  head. 
{eveSpa^  lurking  place.) 

17.  ENEDRIAS  NEBULOSUS  (Schlegel). 
GINPO  (SILVER  TAIL). 

Gunnellus  nebtUosus  Schlegel,  Fauna  Japonica,  Poiss.,  p.  138,  1846,  pi.  lxxiii, 

fig.  2;  Bay  of  Mogi,  near  Nagasaki. 
Cmlronotus  nebuloma  Steindachner,  Ichth.  Beitr.,   IX,  1880,  p.  24;   Gulf  of 

Strielok,  near  V'^ladivostok. — Nystrom,  Svensk.  Vet.  Handl.,  1887,  p.  37; 

Nagasaki.— IsniKAWA,  Prel.  Cat.,  1897,  p.  35;  Tokio,  Hokkaido. 
Munaioides  nebufosm,  Steindachner,  Reise  H.  M.  S.  Aurora,  1898,  p.  213;  Kobe. 
Enedrias  nebuhsiis^  J ord as  and  Gilbert,  Rept.  Fur  Seal  Invest.,  1898,  p.  482; 

Hakodate,  Tokyo.— Jordan  and  Evermann,  Fish.  N.  and  M.  Am.,  Ill,  p. 

2414;  Hakodate. 
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Gentronotu8  crasgispina^  Schlbgel,  Fauna  Japonica,  Poise.,  1846,  p.  139;  Nagasaki. 
Cenironotus  mbfrenatus  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1859,  p.  146;  Shimoda. 

Head  Sf  in  length;  depth  6f ;  depth  of  caudal  peduncle  8  in  head; 
eye  5f ;  snout  6i;  interorbital  space  10;  D.  LXXXl;  A.  II,  39;  P,  15. 

Head  very  small;  body  elongate,  greatly,  compressed  posteriorly; 
eye  rather  low  in  head,  the  interorbital  space  greatly  arched;  lower 
jaw  projecting  slightly  beyond  the  upper,  maxilliary  extending  to  a 
vertical  through  anterior  edge  of  orbit ;  teeth  short,  blunt,  in  narrow 
bands  on  both  jaws,  more  numerous  on  the  upper,  a  few  minute  teeth 
on  the  vomer;  gillrakers  2+10,  slender,  pointed. 

No  lateral  lines;  body  covered  with  minute  cycloid  scales,  which 
grow  outward  on  membranes  of  dorsal  and  anal  fins;  head  completely 
covered  with  similar  scales  except  on  interorbital  space;  no  tentacles 
on  head;  nostrils  with  small  tubes;  dorsal  with  short,  rigid,  pungent 
spines,  the  first  ones  scarcely  longer  than  diameter  of  pupil,  the  pos- 


FlO.  14.— ENEDRIAS  NEBUL06US. 

terior  ones  4  in  head;  anal  with  2  strong  spines,  the  longest  rays  3i  in 
head;  membrane  of  fin  slightly  scalloped  between  the  rays,  connected 
with  the  base  of  caudal,  as  is  also  that  of  the  dorsal;  caudal  rounded, 
H  in  head;  pectoral  narrow,  rounded,  2i  in  head;  ventrals  very  small, 
the  spines  prominent,  equal  in  length  to  first  spine  of  dorsal. 

Color,  variously  mottled  or  blotched  with  brownish  or  blackish  on 
a  yellowish-olive  background;  upper  third  of  body  having  the  color 
darker  than  the  lower  parts;  a  dark  stripe  extending  downward  from 
eye  and  upward  over  interorbital  area;  dorsal  and  anal  blotched  like 
the  body. 

Color  in  life,  body  mottled  with  olive-brown,  more  or  less  flushed 
with  yellowish;  belly  orange,  of  ten  very  bright;  head  yellowish-brown 

*  The  following  is  the  substance  of  Schlegrel's  account  of  crassispina^  a  form  which 
we  can  not  separate  from  nehuhftus. 

D.  LXXVIII;  A.  II,  40. 

Body  greatly  compressed,  the  greatest  depth  in  the  region  of  the  anal  opening, 
contained  8  times  in  the  length;  head  9  in  length;  teeth  numerous;  scales  minute, 
delicate,  deeply  imbedded;  dorsal  composed  of  strong  spines,  somewhat  curved, 
beginning  above  the  pectorals,  extending  to  caudal;  the  anal  l)egins  below  the  forty- 
first  spine  of  the  dorsal  and  extends  to  the  caudal;  caudal  resembling  that  of  E.  nebur 
lomiSj  except  that  it  is  a  little  larger;  pectorals  also  similar  to  those  of  that  species. 

Color  in  spirits,  uniform  pale  reddish  brown,  darker  along  the  base  of  the  dorsal; 
fins  bordered  with  yellowish.     (Schlegel. ) 

This  species  differs  from  E.  nehuloma,  according  to  Schlegel,  in  having  a  smaller 
head,  larger  eyes,  more  strongly  curved  spines,  and  a  lighter  color. 
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and  black;  dorsal  edged  with  dull  crimson;  pectoral  and  lower  half  of 
anal  scarlet;  caudal  dull  orange. 

Northern  Japan;  abundant  in  all  the  bays  of  Hondo  and  Hokkaido. 
Our  numerous  specimens  are  from  Hakodate,  Aomori,  Otaru,  Matsus- 
hima,  Tokyo,  Misaki,  and  Onomichi. 

{n^rulouSy  clouded.) 

11.  PHOLIS  (Grono>Ar)  Scopoli. 

Pholis  Gronow,  Zoophylaceum,  1765,  p.  78  (not  binomial) . 
PholiB  Scopoli,  Introd.  Hist  Nat,  1777,  p.  456  (gunneUus), 
Muramoides  LAcApiDE,  Hist.  Nat  Poise.,  II,  1800,  p.  324  (sujef). 
Centronotus  Bloch  and  Schneider,  Syst.  Ichth.,  1801,  p.  165  {faaciatiLs), 
Dadyleptus  Rapinesque,  Anal,  de  la  Nature,  1815,  p.  82;  substitute  for  Muramoides, 
Centronotus  Cuvier,  R^gne  Animal,  2d  ed.,  II,  1829,  p.  239  {gunneUus), 
Ophwomus  SwAiNsoN,  Nat.  Hist  Classen  Anim.,  II,  1839,  p.  277  (gunneUus), 
Urocentrus  Kner,  Sitzber.  k.  Akad.  Wissen.  Wien,  LVIII,  1868,  p.  51  (pidtw). 
Rhodymenichihys  Jordan  and  Evermann,  Check-List  Fishes,  1896,  p.  474  (ruber- 
rimus—dolichogaster). 

Body  long  and  low,  considerably  compressed,  somewhat  band- 
shaped,  the  tail  slowly  tapering;  head  small,  compressed,  naked; 
mouth  rather  small,  oblique;  jaws  with  rather  small  teeth  in 
narrow  bands  or  single  series;  vomer  and  palatines  usually  toothless; 
gill-membranes  broadly  united,  free  from  the  isthmus;  scales  veiy 
small,  smooth;  no  lateral  line;  dorsal  fin  long  and  low,  beginning  near 
the  head,  composed  entirely  of  stiff,  sharp,  subequal  spines;  anal  sim- 
ilar in  form,  of  2  spines  and  many  soft  rays;  caudal  fin  short  and 
small,  more  or  less  joined  to  dorsal  and  anal;  pectorals  rather  shorter 
than  head;  ventrals  very  small,  of  1  spine  and  a  rudimentary  ray; 
intestinal  canal  short,  without  cseca. 

Shore  fishes  of  the  Northern  seas.  {(l>GoKh^  name  of  some  fish  said 
to  shelter  itself  when  lying  in  wait  by  producing  a  cloud  of  mucus; 
^GoXdg^  one  who  lies  in  wait.) 

a,   Urocetitrus:  Pectoral  fin  small,  3i  to  4  times  in  length  of  head;  dorsal  spines 
about  93;  anal  rays,  48;  body  with  2  rows  of  dark  blotches;  fins  nearly 

plain pictuSf  18. 

a/a.  Pectoral  fin  moderate,  2  to  2J  times  ia  length  of  head. 

b.  Rhodymenichihys:  Dorsal  and  anal  joined  to  the  caudal  to  the  full  height  of  the 
spines,  without  constriction  at  base  of  caudal;  body  greatly  compressed, 
ribbon-like. 
c  Dorsal  spines  about  93;  anal  about  47;  pectoral  short,  2S  in  head,  color  red; 

no  ocelli  along  base  of  dorsal dolichogaster,  19. 

cc.  Dorsal  spines  82;  anal  II,  45;  pectoral  3  in  head.    Color,  grayish,  a  yellow 

streak  from  eye  to  axis iaczanowskiif  20. 

bb,  Pholis:  Dorsal  and  anal  slightly  connected  with  caudal,  leaving  a  constriction 
of  outline  at  base  of  caudal;  body  less  compressed;  dorsal  fin  with  dark 
blotches  or  ocelli. 
c.  Pectoral  well  developed,  about  one-half  length  of  head.    Dorsal  spines  about 
88;  anal  rays  about  42;  pectoral  2|  in  head;  dorsal  fin  with  dark  quad- 
rate blotches  rather  than  ocelli;  sides  scarlet  in  adult,  bounded  with 
black ^asciaius,  21. 
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i8.  PHOLIS  PICTUS  (Kner). 

Urocentrus  picim  Kner,  Sitziingsb.  Denkehr.  Akad.  Wissensch.,  LVIII,  1868, 
p.  51,  pi.  VII,  fig.  21;  Singapore;  an  error,  probably  from  Decastris  Bay. 

Centronotus  pictus  Steindachneb,  lehth.  Beitrage,  IX,  1880,  p.  25. 

Pholis  victus  Jordan  and  Gilbert,  Rept.  Fur  Seal  Invest.,  1898,  p.  383;  Shana 
Bay,  Iturup  Island. — ^Jordan  and  Evermann,  Fish.  N.  and  M.  Am.,  Ill,  p. 
2415;  Iturup. 

Head  9i  to  lOi;  depth  8  to  10  D.  XCIII  or  XCIV;  A.  II,  46  to 
48.  Eye  as  long  as  snout;  mouth  oblique,  the  upper  jaw  the  longer, 
reaching  to  front  of  eye;  pectoral  very  short,  scarcely  longer  than 
eye,  3  to  4  in  head;  anal  said  to  have  an  isolated  channeled  spine  hid- 
den in  the  skin,  but  our  specimens  show  no  peculiar  structure.  Color, 
yellowish,  with  2  lengthwise  series  of  large  oblong  blackish  blotches, 
the  one  along  base  of  dorsal,  but  not  on  the  fin,  of  21  or  22  blotches, 
the  other  on  lower  part  of  sides,  of  about  25;  a  series  of  fainter 
blotches  along  base  of  anal;  in  other  specimens  the  lower  row  becomes 
obscure,  the  upper  more  distinct,  and  the  series  above  anal  disappears; 
a  black  bar  downward  from  eye,  a  whitish  band  behind  it;  opercles 
dusky.  Ochotsk  Sea;  our  specimens  from  Shana  Bay,  Iturup  Island, 
Kuril  Group,  not  seen  elsewhere  in  Japan. 


Fio.  16.— Pholis  fictus. 

As  already  shown  by  Steindachner,  this  is  a  typical  Pholis^  Kner 
having  been  in  error  in  ascribing  to  it  an  isolated  and  channeled  first 
anal  spine.  The  ventral  spines  are  bound  down  by  the  integument 
more  closely  than  usual,  but  they  are  in  other  respects  not  peculiar. 
Each  is  accompanied  by  2  short  rays  concealed  in  the  membrane,  and 
difficult  to  detect.  The  latter  are  stiflf  and  pungent  and  seem  not  to 
be  articulated.  The  ventrals  of  I\  oT^iatm  show  the  same  structure. 
Kner  gives  the  anal  formula  as  II,  40.  This  must  be  a  misprint  for 
II,  49,  as  the  artist  figures  51  rays  in  the  fin,  not  diiflferentiating  the 
2  anterior  ones. 

{pictus^  painted.) 

ig.  PHOLIS  DOLICHOGASTER  (Pallas). 

Blennius  dolichogaster  Pallas,  Zoogr.  Rosso- Asiat.,  Ill,  1811,  p.  175;  Kamchatka. 

(Type  in  Mus.  Berlin. ) 
OuneUys  dolichogaster  Cuvier  and  Valenciennes,  Hist.  Nat.  Poiss.,  XI,  1836,  p. 

436. — ^Brevoort,  Exped.  Japan,  1856,  p.  270,  pi.  vii,  fig.  2;  Hakodate. 
Centronotus  dolichogaster  GttNTHER,  Cat.,  1861,  p.  288. — Steindachner,  Sitzb.  Ak. 

Wis.  Wien,  1870,  p.  22;  Decastris  Bay. 
Mursenoides  dolichogcuter  Jordan  and  Gilbert,  Synopsis,  1883,  p.  768* 
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Pholis  dolichogaster  JoKDAiJ  and  GiLBEifl',  Kept.  Fur  Seal  Invest,  1898,  p.  383 — 
Jordan  and  Evermann,  Fish.  N.  and  M.  Amer.,  Ill,  p.  2416;  Robben,  Ber- 
ing, and  Medni  islands,  and  Kigiktowik  Bay. 

Gunndlus  ruberrimus  Cuvier  and  Valenciennes,  Hist.  Nat.  Poiss.,  XIV,  1839, 
p.  440;  Kuril  Islands;  after  notes  of  Pallas,  Zoogr.  Rosso- Asiat.,  Ill,  1811, 
p.  178. 

Mursenoides  ruberrimus  Bean  in  Nelson,  Kept.  CJoU.  Alaska,  1887,  p.  305,  pi. 
XIV,  fig*  1. 

Rhodymenichthys  ruberrimus  Jordan  and  Evermann,  Check-List  Fishes,  1896, 
p.  474. 

Pholis  ruberrimus  Bean  and  Bean,  Proc.  U.  S.  Nat.  Mus.,  1896,  p.  248;  Bering 
and  Medni  islands. — Bean  and  Bean,  Proc.  U.  S.  Nat  Mus.,  1897,  p.  389; 
Mororan. 

Head  Of  in  length;  depth  8;  D.  XCII;  A.  II,  44;  P.  14;  eye  5  in 
head;  maxillary  2$;  pectoral  2i;  caudal  2;  ventral  spines  If  in  eye. 
Body  elongate,  much  compressed;  head  small,  its  upper  profile  con- 
vex; mouth  moderate,  very  oblique,  the  maxillary  reaching  to  below 
middle  of  e^-e;  teeth  rather  large  and  blunt,  arranged  in  a  single  row, 
the  anterior  one  not  enlarged;  interorbital  space  narrow,  without  a 
sharp  ridge,  its  width  less  than  eye;  snout  equal  in  length  to  eye; 
distance  from  tip  of  snout  to  occiput  1|  in  head;  head  entirely  naked; 
body  covered  with  small,  cycloid,  inconspicuous  scales;  origin  of  dor- 
sal over  upper  end  of  gill-slit,  its  distance  from  nape  equal  to  distance 
from  nape  to  front  of  eye,  the  spines  toward  the  anterior  end  of  fin  the 
highest;  origin  of  anal  a  little  nearer  tip  of  caudal  than  snout;  dorsal 
and  anal  confluent  with  caudal,  the  anal  more  broadly  connected  than 
dorsal;  pectoral  small,  rounded  behind;  ventral  spines  inserted  directly 
under  base  of  pectomk,  their  length  little  greater  than  their  distance 
apart;  caudal  short  and  broad,  well  rounded  in  outline. 

Bering  Sea;  recorded  from  the  Kuriles  and  from  Robben,  Medni,  and 
Bering  islands,  and  from  Kigiktowik  Bay;  not  taken  by  us  in  Japan. 
The  specimen  above  described  was  taken  at  Robben  Island  by  Capt. 
J.  G.  Blair,  then  in  command  of  the  guard-ship  Zeo7i.  It  is  9  inches 
long  and  is  uniform  red  in  color,  with  a  few  pale  dots.  Another 
specimen,  18  cm.  long,  taken  by  Mr.  Gerald  E.  H.  Barrett-Hamilton 
at  Bering  Island,  shows  the  following  characters:  The  color  is  cherry 
red  on  the  body  and  fins,  lighter  on  belly,  lower  half  of  cheek  and  under 
side  of  head;  lips  blackish  anteriorly,  a  narrow  black  streak  running 
from  them  along  snout  to  eye  and  from  e3'e  across  cheek  and  opercles 
toward  upper  edge  of  pectoral  base;  this  line  separates  the  deep  red 
upper  part  of  the  head  from  the  lighter  area  below;  sides  of  body  with 
a  number  of  minute  scattered  black  spots;  along  middle  of  side  is  a 
distant  series  of  light  spots  as  large  as  the  pupil,  the  margin  of  each 
with  2  to  4  black  specks  like  those  scattered  over  sides.  The  dorsal 
and  anal  more  widely  joined  to  the  caudal  than  in  other  species,  the 
fins  being  higher  posteriorly  and  without  perceptible  notch.     The 
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dorsal  contains  93  spines,  the  anal  2  spines  and  47  rays,  the  pectorals 
15  rays.     Head  9i  in  length;  depth  7|;  eye  5  in  head;  maxillary  3i; 
pectorals  2i;  caudal  2^;  ventml  spine  2^  in  eye. 
{doXixog^  long;  yaarr^p^  belly.) 

20.  PHOLIS  TACZANOWSKII  (Steindachner). 

Cejitronotus  taczanowshi  Steindachner,  Ichth.  Breitr.,  IX,  1880,  p.  24,  pi.  m, 
fig.  1;  Gulf  of  Strielok,  Okhotsk  Sea.     (Coll.  Professor  Dybowski.) 

Pkolis  taczanowskii  Jordan  and  Evermann,  Fish  N.  and  M.  A  men,  III,  p.  2416; 
copied. 

Head  8f  in  length;  depth  7|;  depth  of  caudal  peduncle  5i  in  head; 
eye  4i;  snout  4J;  interorbital  space  7;  D.  LXXXH;  A.  II,  46. 

Head  small;  interorbital  space  narrow,  arched;  jaws  about  equal;' 
mouth  oblique;  teeth  in  narrow  bands  on  anterior  parts  of  jaws,  short, 
heavy,  the  tips  bluntly  rounded;  3  or  4  small  teeth  on  vomer;  gill- 
rakers  3  +  7,  short,  slender,  pointed;  head  naked,  no  filaments;  no  lat- 
eral line;  scales  of  body  minute,  cycloid,  deeply  embedded;  no  scales 
on  membrane  of  doi^sal  or  anal.  Dorsal  inserted  above  base  of  pec- 
torals, composed  of  strong,  curved  spines,  the  longest  or  posterior 
ones  contained  about  4i  times  in  head;  membrane  of  fin  thick,  not 
incised  between  the  spines;  anal  inserted  below  thirty-seventh  dorsal 
spine,  the  spines  similar  in  shape  and  size  to  those  of  the  dorsal  directly 
above;  the  rays  somewhat  shorter  than  the  spines  of  the  dorsal,  the 
membrane  thick,  not  incised  between  the  rays;  caudal  rounded,  2  in 
head;  pectoi*al  rounded,  2i  in  head;  ventrals  minute,  the  spines  strong. 

Color  in  alcohol  brownish-yello^,  a  mere  trace  of  a  dark  line  pass- 
ing backward  from  tip  of  snout  through  eye,  the  head  light  in  color 
below  the  line. 

This  description  is  of  specimens  about  120  mm.  long.  Smaller 
specimens,  about  half  that  length,  always  have  the  occular  line  very 
distinct,  shai'ply  dividing  the  upper,  somewhat  dusky  coloring  of  the 
head  from  the  lower,  much  lighter  part.  Many  small  individuals  are 
strikingly  mottled  with  dusky,  there  usually  being  a  series  of  small 
vertical  bars  on  the  dorsal  and  anal  and  a  row  of  round  light  spots 
along  the  sides.  All  degrees  of  coloration  from  the  extensively  mot- 
tled to  the  plainly  colored  may  be  found  among  the  young,  the  ocular 
line  always  being  present.  This  species  is  extremely  abundant  at 
Hakodate,  living  in  the  kelp  and  among  the  rocks  along  the  shore. 

(Named  for  Professor  Taczanowsky.) 

21.  PHOLIS  FASCIATUS  (Bloch  and  Schneider). 

Centronottts  fasciattis  Bloch  and  Schneider,  Syst.  Ichth.,  1801,  p.  165,  pi.  xxxvri^ 
fig.  1;  Tranquebar  (an  error).— GtJNTHER,  Cat,  III,  1861,  p.  287. 

QunneUus  grcerdandicus  Cuvier  and  Valenciennes,  Hist.  Nat.  Poiss.,  XI,  1836^ 
p.  442,  Greenland;  after  Bloch  and  Schneider.— Reinhardt,  Dansk.  Vidensk. 
Selsk.  Nat.  og  Mathem.  Afh.,  VII,  1838,  p.  122. 
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GunneUus  mursenoides  Valenciennes  in  Cuvier,  R^gne  Animal,  Poiss.,  p.  916; 
pi.  Lx XVIII,  fig.  2;  after  Bloch  and  Schneider. 

-B/enmits  toriia  Pallas,  Zoogr.  Rosso- Asiat.,  Ill,  1811,  p.  178;  Kuril  Islands. 

Fholis  tsenia  Bean  and  Bean,  Proc.  U.  S.  Nat.  Mus.,  1897,  p.  308;  Petropaulsky. 

Muramoides  maxUlaris  Bean,  Proc.  U.  S.  Nat.  Mils.,  1881,  p.  147;  St.  Paul  Island, 
Alaska.  (Type,  No.  23999.  Coll.  Henry  W.  Elliott.)— Jordan  and  Gil- 
bert, Synopsis,  1883,  p.  768. 

GunneUus  fcL8ciaiu8  Cuvier  and  Valenciennes,  Hist.  Nat.  Poiss.,  XI,  1836,  p.  441. 

Muramoides  fasciatus  Jordan  and  Gilbert,  Synopsis,  1883,  p.  767. 

Mursenoides  tsenia  Jordan  and  Gilbert,  Synopsis,  1883,  p.  766. 

Pholis  fasdalus  Gilbert,  Rept.  Fish  Comm.,  1893,  p.  449. — ^Jordan  and  Gilbert, 
Rept.  Fur  Seal  Invest.,  1898,  p.  480. 

Head  8  to  9i;  depth  7  to  9;  D.  LXXXIV  to  LXXXIX;  A.  II, 
42  to  44;  V.  1,  1. 

Head  scaleless;  mouth  decidedly  oblique,  the  tip  of  lower  jaw  on  a 
level  with  middle  of  eye;  teeth  short,  blunt,  in  naiTow  bands  on  jaws; 
3  or  4  teeth  on  the  vomer;  eye  equal  to  snout,  a  little  more  than  inter- 
orbital  width;  ventral  spine  f  eye,  i  length  of  mandible;  caudal  i 
head;  pectoral  2i  in  head;  vertical  fins  slightly  joined  at  base. 

Ground  color,  yellowish-gray  in  life,  the  sides  of  a  brilliant  scarlet; 
base  of  dorsal  occupied  by  10  or  11  oblong  blotches  of  dark  brown, 
which  extend  to  the  tips  of  the  fins;  these  blotches  each  divided  on  the 
fin  by  a  median  spot  of  the  ground-color,  the  areas  of  the  ground- 
color alternating  with  these  blotches  finel}^  speckled  with  brown,  a 
large  spot  of  brown  usually  occupying  a  median  position  upon  the  fin; 
middle  and  lower  part  of  side  occupied  by  vermieulating  brown  lines 
on  the  ground-color,  these  vermiculations  arranged  in  more  or  less 
distinct  cross-bars,  about  20  in  number,  reaching  to  or  nearly  to  the 
midventral  line,  the  posterior  ones  often  continued  on  to  the  anal  fin; 
pectoral  and  caudal  fins  yellow,  unmarked;  a  brown  blotch  across 
snout  and  tip  of  mandible,  followed  by  a  narrow  yellowish  bar 
descending  to  front  of  eye;  interorbital  space  crossed  by  a  broad  brown 
bar  with  blackish  margins,  which  become  much  narrower  below  and 
traverse  the  eye  and  the  cheiek;  behind  this  a  broader  yellow  bar  mar- 
gined behind  with  a  narrow  brown  line. 

In  life,  the  coloration  is  extremely  brilliant,  the  pale  markings  being 
bright  orange  or  scarlet. 

Bering  Sea  and  Arctic  Ocean,  from  Greenland  to  the  Kurils,  locally 
abundant;  numerous  fine,  large  specimens  taken  from,  the  stomachs  of 
cormorants  on  St.  Paul  Island,  Pribilof  group;  others  dredged  in 
shallow  waters.  Two  specimens,  each  about  90  mm.  long,  were  taken 
at  Aomori.  We  have  still  others  from  Bristol  Bay  and  Upernavik, 
Greenland.  In  the  museum  at  Hakodate  is  a  specimen  of  some  other 
species  of  Pholis^  from  Nemuro,  with  106  dorsal  spines  and  25  dark 
crossbands. 

(fdsdatiLS^  banded.) 
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12.  GUNNELLOPS  Bleeker. 
GunnelUrpn  Bleeker,  Versl.  Ak.  Anist,  (2),  VIII,  1874,  p.  368  (roseus). 
This  genus  is  apparently  distinguished  from  Pholis  hy  the  tapering 
tail,  around  which    the  vertical   fins   are    confluent;  palatine  teeth 
present. 

{gunnellus^  gunnel,  gunwale,  an  old  name  of  the  European  Pholis 
gunnellui^;  g5^,  appearance.) 

23.  GUNNELLOPS  ROSEA  (Pallas). 

Bfenmiw  ro«««  Pallas,  Zoogr.  Rosso-Aeiat.,  Ill,  1811,  p.  177,  Kuril  Islands. 
Centronotxis  roseus  Gunther,  Cat.,  Ill,  1861,  p.  290. 

Gunnellops  rosetis  Jordan  and  Eveemann,  Check-List  Fishes  N.  and  M.  Am., 
1896,  p.  474;  Fishes  N.  and  M.  Am.,  Ill,  p.  2420. 

D.  100;  A.  90;  P.  9;  V.  I.  Head  obtuse,  the  lower  jaw  projecting; 
eyes  large;  body  very  long,  compressed,  tapering  into  a  slender  tail; 
pectoral  small,  ovate,  hyaline;  2  spines  in  place  of  ventrals;  dorsal 
extending  from  the  nape  to  the  end  of  the  tail;  anal  joined  to  caudal. 
Color  intensely  red.  Kuril  Islands.  (Pallas.)  Not  seen  by  any  recent 
collector. 

{roseus,  rosy.) 

13.  ALECTRIAS  Jordan  and  Evermann. 

AUdrias  Jordan  and  Evermann,  Fishes  N.  and  M.  Am.,  Ill,  p.  2869  (aleclrolC' 
phus). 

Body  elongated,  compressed,  covered  with  very  small,  embedded 
scales  which  are  obsolete  or  concealed  anteriorly ;  lateral  line  obsolete. 
Head  small,  compressed,  with  fleshy  crest  above;  eyes  small;  mouth 
oblique;  teeth  in  each  jaw  in  a  narrow  band,  the  outer  somewhat 
enlarged;  narrow  bands  of  teeth  on  vomer  and  palatines;  gill- 
membranes  narrowly  attached  to  the  isthmus;  sometimes  with  a  free 
fold  behind;  branchiostegals  5.  Dorsal  tin  not  very  low;  anal  spine; 
ventrals  wanting;  caudal  fin  small,  entire;  pectoral  tins  moderate  or 
small;  pyloric  croca  present,  few.  Pacitic  Ocean;  differing  from  the 
more  southern  genus  Anoplurchm  in  having  the  gill-membmnes  nar- 
rowly joined  to  the  isthmus,  leaving  a  free  fold  behind. 

(aXiKTcop^  a  cock,  from  the  crested  head. ) 

23.  ALECTRIAS  BENJAMINI  Jordan  and  Snyder,  new  species. 

Head  6^  in  length;  depth  5 J;  depth  of  caudal  peduncle  4  in  head; 
eye  5;  interorbital  space  9i;  snout  4;  D.  LV;  A.  I,  41. 

Depth  equal  to  length  of  head  measured  to  edge  of  opercle;  head 
large;  mouth  oblique;  the  maxillary  extending  to  a  vertical  passing 
through  posterior  edge  of  orbit;  jaw^s  equal;  eyes  directed  somewhat 
obliquely;  interorbital  area  arched;  teeth  small,  sharp,  in  narrow 
bands  on  jaws,  the  outer  ones  enlarged;  vomer  and  palatines  with  nar- 
row bands  of  minute  teeth;  gill-membranes  narrowly  attached  to  the 
isthmus,  united  forming  a  fold  across  it;  gillrakers  on  first  arch  about 
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12,  represented  by  mere  elevations;  pseiidobranchia?  large;  head  with 
a  conspicuous  crest,  extending  along  median  line  from  tip  of  snout  to 
nape,  highest  on  occiput,  its  greatest  elevation  somewhat  less  than 
diameter  of  orbit. 

Head  naked,  without  filaments;  scales  on  body  posterior  to  region 
of  anal  opening  minute,  smooth,  deeply  imbedded;  no  scales  on  mem- 
branes of  fins;  no  lateral  line. 

Dorsal  inserted  above  base  of  pectorals,  connected  with  the  caudal 
posteriorly,  no  incision  separating  them;  membmne  of  fin  thick,  fleshy, 
concealing  the  spines,  not  incised  between  their  tips;  spines  strong, 
curved,  pungent,  those  near  middle  of  posterior  half  of  fin  longest, 
3f  in  head;  anal  inserted  below  base  of  fifteenth  or  sixteenth  spine  of 
dorsal;  the  spine  minute,  concealed;  membrane  of  fin  fleshy,  conceal- 
ing the  rays,  not  incised  on  its  edge,  connected  with  the  caudal,  the 
longest  rays  equal  to  length  of  snout;  caudal  rounded,  2  in  head;  pec- 
toral rounded,  2i  in  head;  no  ventrals. 


Fig.  16.— ALECTRIA8  BEMJAMINI. 

Color  in  spirits  yellowish-olive,  darker  above  than  below;  a  row  of 
whitish  spots,  larger  than  orbit,  on  body  along  back  of  dorsal,  the 
spaces  between  the  spots  darker  than  other  parts  of  the  body,  the 
spots  themselves  speckled  with  black;  a  similar  row  of  spots  along 
middle  of  side;  an  indistinct  dark  line  extending  backward  and  down- 
ward from  eye;  cheeks,  chin,- and  throat  speckled  and  finely  mottled 
with  blackish;  crest  with  4  dark  vertical  bars;  anal  with  whitish  spots 
bordered  with  blackish;  caudal  with  indistinctly  outlined  vertical  light 
and  dark  bars;  pectoral  light,  with  a  few  dusky  lines. 

Described  from  a  specimen  95  mm.  long.  Considerable  variation  in 
color  is  shown,  some  being  very  dark  and  almost  entirely  unmarked, 
some  dark,  with  the  lighter  marking  showing  conspicuously,  others 
light,  with  an  indistinct  lateral  band  more  or  less  broken;  in  all,  the 
marking  on  the  chin  and  throat  persists  more  or  less  plainl}' .  The 
length  of  the  maxillary  is  slightly  shorter  in  some  individuals  than 
in  others,  occasionally  not  extending  much  beyond  the  pupil. 


Doraal 
spines. 

Anal 
rays. 

57 
58 
56 
58 

38 
42 
41 
40 

Digitized  by 


Google 


vo.  1293.      JAPANESE  BLENNOID  FISHES— JORDAN  AND  SNYDER,      477 

The  species  diffei*s  from  A.  alectrolophm  in  having  a  longer  head, 
deeper  body,  fewer  dorsal  spines,  fewer  anal  mys,  a  longer  maxillary, 
and  in  having  the  chin  and  throat  peculiarly  marked.  We  have  secured 
many  specimens  from  Hakodate. 

Type,  No.  7074,  Leland  Stanford  Junior  University  Mus.  Cotype, 
No. "^50295,  U.S.N.M. 

(Named  for  Dr.  Marcus  Benjamin,  editor  of  the  Proceedings  of  the 
United  States  National  Museum.) 

14.  EULOPHIAS  Smith. 

Eulophias  H.  M.  Smith,  Bull.  U.  S.  Fish  Comm.,  1901  (March  28,  1902),  p.  93 
(tanneri). 

Body  very  elongate;  dorsal  fin  low,  extending  entire  length  of  body 
and  consisting  of  numerous  rigid  spines  succeeded  by  a  few  simple 
rays;  anal  fin  long  and  low,  composed  of  one  spine  and  numerous 
simple  soft  rays;  caudal  fiin  small  but  distinct,  blended  with  the  dorsal 
and  anal;  pectoral  fins  short  and  pointed;  ventral  fins  absent;  scales 
absent;  no  lateral  line;  gill-membranes  broadly  united,  free  from  the 
isthmus;  nostrils  tubular;  ventral  opening  in  advance  of  middle  of 
body. 

(ft5,  well;  Xoipiag^  one  having  a  bristly  back,  in  allusion  to  the  very 
long  spinous  dorsal  fin.) 

24.  EULOPHIAS  TANNERI  H.  M.  Smith. 

Eul<^hias  tanneri  IL  M.  Smith,  Bull.  U.  S.  Fish  Comm.,  1901  (March  28,  1902), 
p.  94,  Suruga  Bay,  Japan,  at  U.  S.  Fish  Commission  steamer  Albatross  Sta. 
3715,  in  about  67  fathoms.  May  11,  1900. 

Type.— 1^0,  49798,  U.S.N.M. 

Body  elongate,  eel-like,  cylindrical  anteriorly,  compressed  posteri- 
orly; tapering  gently  backward  and  terminating  in  a  blunt  point; 
greatest  depth  about  0.05  total  body  length;  head  rather  long,  conical, 
not  larger  than  body,  its  length  0.12  body  length,  terminating  posteri- 
orly in  a  rounded  flap;  eye  large,  directed  slightly  upward,  rather  less 
than  0.33  length  of  head;  interorbital  space  contracted,  not  wider  than 
pupil;  snout  short,  rounded,  0.5  length  of  eye;  mouth  leather  large, 
terminal  slightly  oblique,  jaws  equal,  maxillary  extending  to  vertical 
of  anterior  edge  of  pupil;  nostrils  tubular,  midway  from  eye  to  end  of 
snout;  gill  membranes  broadly  united,  not  attached  to  isthmus;  anal 
orifice 0.4  distance  from  snout  to  end  of  body;  dorsal  fin  low,  continu- 
ous, beginning  slightly  in  advance  of  posterior  edge  of  opercle  and 
extending  to  caudal  fin,  gradually  increasing  in  height  from  before 
backward;  composed  of  121  stiff  spines  and  13  simple  soft  rays;  anal 
fin  long  and  low,  beginning  under  thirty-sixth  dorsal  spine  and  extend- 
ing to  caudal;  consists  of  1  spine  and  about  75  simple  rays,  the  length 
of  the  spine  being  about  twice  that  of  the  adjoining  rays;  caudal  fin 
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blended  with  dorsal  and  anal,  composed  of  7  simple  rays;  pectoral 
fins  short,  pointed,  and  narrow,  less  than  half  length  of  head.  Length 
of  specimen,  45  mm. 

Undei'parts  whitish;  a  series  of  brownish  elongated  blotches  about 
20  in  number,  extending  along  side  from  head  to  tail;  alx)ve  these  a 
series  of  smaller  blotches  of  same  color,  about  twice  as  numerous; 
a  dark-brown  stripe,  less  than  width  of  e3^e,  extending  l>ehind  eye;  a 
blackish  blotch  on  cheek  beneath  eye,  extending  anteriorly  and  pos- 
teriorly on  the  branchiostegal  membrane;  gill  membrane  with  dark- 
brown  area;  fins  unmarked. 


•axixw^^^s^^^ 


A\\\U^^W^ 


Fig.  17.— EULOPHIA8  tanneri. 


''This  interesting  species  is  named  for  Commander  Z.  L.  Tanner, 
U.  S.  N.,  commander  of  the  United  States  Fish  Commission  steamers 
Albatross  and  I^ish  Hawk  from  1879  to  1894,  the  foremost  expo- 
nent of  the  methods  of  modern  deep-sea  exploration,  whose  intelligent 
and  zealous  investigations  have  led  to  most  valuable  contributions  to 
oceanic  biology  and  ph3'sics."     (Smith.) 

18.  NEOZOARCES  Steindachner. 
iVJ^ozoarces  Stein DACHNER,  Ich.  Beitr.,  IX,  1880,  p.  26  {pnlcher). 

Body  elongate,  compressed,  pointed  behind  the  dorsal  and  anal, 
united  around  the  tail;  dorsal  rays  very  numerous,  low,  the  spinous 
part  lower  and  longer  than  the  soft  part,  the  spines  stiff,  slender,  and 
sharp;  pectoral  well  developed;  no  ventrals;  mouth  very  long,  with 
numerous  blunt,  conical  teeth  in  several  rows  in  the  jaws;  similar 
teeth  on  the  vomer  and  palatines;  a  tentacle  on  the  snout;  gill- 
openings  wide,  the  gill-membranes  joined,  free  from  the  isthmus; 
scales  small,  imbedded;  no  lateral  line. 

Japan;  curious  little  fishes,  brightly  colored;  not  closely  allied  to 
any  of  the  other  blennics. 

(vfoj,  new;  Zoarces,  a  genus  of  another  family.) 

a.  Head  4 J  in  length;  maxillary  extending  far  Ijeyond  eye;  head  below  with  a  dis- 
tinct dark  network puirhei\  25. 

aa.  Head  6 J  in  length;  maxillary  extending  little  l^eyond  eye;  head  relatively  plain 
below i^e'wdachneri,  26. 

25.  NEOZOARCES  PULCHER  Steindachner. 

Neozoarces  pitkher  Steindachner,  Ichth.  Beitr.,  IX,  1H80,  p.  27,  pi.  vi,  fig.  2; 
Gulf  of  Strielok. 

Head  4|  in  length;  depth  9^;  eye  6i;  snout  4*;  I).  XLT+r)0; 
A.  I. +75;  P.  10. 

Head  deep  and  long,  much  larger  than  in  ^V.  steindiwhneri;  mouth 
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very  large,  the  cleft  and  the  maxillary  excensively  large,  extending 
far  beyond  eye;  teeth  on  jaw.s,  vomer,  and  palatines;  snout  with 
a  prominent,  unbranched  villus  anterior  to  the  interorbital  space; 
head  naked;  body  with  minute  scales,  no  lateral  line.  Dorsal  and 
anal  confluent  with  the  small,  pointed  caudal. 

Color,  much  like  that  of  JV^,  steindachjieri^  except  that  the  head 
below  eye  is  covered  with  a  distinct,  dusky  network;  the  belly  is 
similar,  the  lines  being  somewhat  less  distinct;  a  median  row  of  small, 
dusky  spots  extends  along  the  side,  larger  anteriorly,  becoming  smaller 
and  disappearing  as  the  caudal  is  approached. 

The  species  has  not  been  seen  by  us.  It  is  probable  that  the  descrip- 
tion of  Steindachner  covers  two  distinct  species,  the  one  figured  hav- 
ing a  larger  head,  a  much  wider  mouth  and  longer  maxillary,  and 
diflFering  in  color  from  the  other,  which  is  ouv  JVeozfHirces  steindachneri 
{pxdcher^  pretty). 

a6.  NEOZOARCES  STEINDACHNERI  Jordan  and  Snyder,  new  species. 

Head  6i  in  length;  depth  9;  eye  5  in  head;  snout  5;  interorbital 
space  7i;  D.,  XXXVIII,  49;  A.  I,  72. 

Head  long,  pointed;  the  jaws  equal;  interorbital  space  flat  or 
slightly  concave;  maxillary  extending  beyond  eye,  equal  in  length  to 


Fio.  18.— Neozoabces  steindachnebi. 

one-half  the  distance  between  tip  of  snout  and  posterior  edge  of  oper- 
cle  exclusive  of  flap.  Teeth  in  narrow  bands  on  jaws,  vomer,  and 
palatines.  Pseudobranchite  large;  gillrakers  on  first  arch  4+12, 
rather  thick,  pointed.  Anterior  pai-t  of  interorbital  space  with  a 
rather  thick,  erect  tentacle,  about  equal  in  height  to  diameter  of  pupil; 
a  low  fleshy  keel  on  snout  anterior  to  the  tentacle;  no  other  tentacles 
on  head.  Nostrils  with  slender  tubes;  head  naked;  body  covered  with 
minute  circular  deeply  embedded  scales;  no  lateral  line.  Dorsal  in- 
serted above  base  of  pectoral,  confluent  with  the  caudal;  spines  short, 
strong,  curved,  the  longest  not  equal  in  height  to  diameter  of  eye; 
length  of  spinous  part  2^  in  head  and  body;  rays  of  dorsal  higher 
than  the  spines;  membrane  of  fin  fleshy,  especially  anteriorly,  con- 
cealing the  spines  and  rays,  not  incised  on  the  border;  anal  alx)ut 
equal  in  height  to  the  spinous  dorsal,  the  spine  strong;  membrane  of 
fin  fleshy,  l>ecoming  more  thin  posteriorly,  not  incised  between  the 
rays;  fin  confluent  with  the  caudal;  caudal  a  little  shorter  than  diame- 
ter of  eye,  pointed;  confluent  above  and  below  with  dorsal  and  anal; 
pectoral  If  m  head,  rounded,  the  edge  incised  between  the  rays. 
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Color  in  spirits,  yellowish-white,  mottled  and  reticulated  with  dusky; 
a  series  of  about  17  dark,  vertical  bars  on  upper  fourth  of  body  ex- 
tending to  top  of  fin,  the  bars  shaped  somewhat  like  an  hourglass, 
the  lateral  borders  black,  the  upper  inside  parts  growing  lighter  pos- 
teriorly, the  borders  appearing  as  black  lines;  middle  of  body  with  a 
row  of  quadrangular  spots  with  narrow  bands  extending  downward 
from  the  comers  along  sides  of  belly;  posterior  to  anal  opening  the 
bars  are  replaced  by  a  network  from  which  blackish  lines  pass  down 
over  the  anal;  between  the  dark  lateral  spots,  at  regular  intervals, 
are  circular  spaces  of  the  body  color;  between  the  dorsal  and  the 
median  spots  is  an  indistinctly  mottled  area;  snout,  interorbital  space, 
and  occiput,  each  with  a  broad,  transvei"se,  dusky  band;  a  white  area 
with  wavy  borders  extending  from  tip  of  snout  to  end  of  opercular 
flap;  lower  part  of  head  with  a  network  of  lines  inclosing  3  or  4  spaces; 
throat  white;  chin  with  2  narrow  cross-bars;  pectoral  with  a  narrow 
dusky  bar  extending  outward  from  the  ba^e  to  near  middle  of  fin. 
One  specimen  is  darker  than  the  others,  the  color-pattern  being  the 
same. 

Five  specimens,  60  mm.  long,  from  Hakodate  and  one  from  Otaru. 
Found  living  among  the  algae  in  shallow  water. 

Type  No.  7075,  L.  S.  Jr.  Univ.  Mus. ;  cotype  No.  50277,  U.  S.  N.  M. 

The  species  differs  from  N,  jndchet'  as  figured  and  described  by 
Steindachner  in  having  a  longer  and  more  pointed  head,  a  shorter 
mouth,  and  in  color. 

(Named  for  Dr.  Franz  Steindachner.) 

16.  ZOARCHIAS  Jordan  and  Snyder. 
Zoarchias  Jordan  and  Snyder  new  genus,  of  Blenniidas  (veneficm). 

This  genus  differs  from  Neozoarces  in  the  much  shorter  spinous  dor- 
sal and  the  much  greater  number  of  rays  in  the  soft  dorsal.  There  is 
no  tentacle  on  the  forehead. 

Northern  Japan. 

(Name  modified  from  Zoarchm^  a  more  correct  form  of  Zoarces,) 

27.  ZOARCHIAS  VENEPICUS  Jordan  and  Snyder,  new  species. 
KAZUNAGI  (SWARMING  EEL). 

Head  65  in  length;  depth  11;  e3^e  5  in  head;  snout  3i;  interorbital 
space  7i;  D.  XXVIII,  77;  A.  I,  78. 

Body  long  and  slender,  gradually  sloping  from  head  to  the  pointed 
tail.  Head  long,  pointed;  snout  sharp;  the  jaws  equal;  eyes  high  up, 
the  upper  rim  of  orbit  forming  a  fleshy  projection  above  level  of  inter- 
orbital space.  Mouth  wide,  the  cleft  on  lower  side  of  head,  parallel 
with  ventral  outline,  the  maxillary  extending  beyond  orbit,  its  length 
equal  to  one-half  the  head;  teeth  in  narrow  bands  on  jaws,  vomer,  and 
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palatines;  gill-membmnes  forming  broad  fold  across  isthmus;  gill- 
rakers  on  first  arch  about  3+12,  minute,  slender,  pointed;  pseudo- 
branchise  large;  head  without  filaments  or  papillae;  nostrils  with  tubes; 
head  naked;  body  with  minute,  circular,  deeply-embedded  scales;  no 
lateral  line. 

Dorsal  inserted  above  base  of  pectoral,  the  spines  strong,  curved, 
pungent^  their  length  somewhat  less  than  diameter  of  orbit;  membrane 
of  fin  thick  anteriorly,  becoming  somewhat  thinner  posteriorly,  con- 
cealing the  spines  and  rays  not  incised  between  them;  anal  inserted 
below  eighteenth  spine  of  dorsal,  the  spine  strong,  equal  in  height  to 
the  rays,  which  are  somewhat  less  than  diameter  of  orbit;  membrane 
of  fin  not  incised;  dorsal  and  anal  confluent  with  the  caudal,  which  is 
sharply  rounded;  pectoral  rounded,  If  head;  no  ventrals. 

Color  in  spirits,  light  brownish-yellow,  marked  with  dusky;  head 
clouded  and  reticulated  above,  almost  immaculate  below,  the  lower 
border  of  the  dusky  color  sharply  defined  by  a  band  from  snout 
through  lower  part  of  eye  to  opercle;  dusky  color  of  body  forming 
a  sort  of  network  with  a  row  of  circular  openings  about  the  size  of 


PlO.  19.— ZOABCHIAS  VENEFICU8. 

pupil,  extending  along  middle  of  side  to  tail;  abovQ  the  larger  open- 
ings are  many  smaller  ones;  prolongations  extend  upward  and  down- 
ward from  the  network,  forming  pointed  vertical  bars  on  the  fins,  21 
on  the  dorsal,  18  on  the  anal;  sides  of  belly  with  4  or  5  pointed  pro- 
jections; pectoral  with  a  small  dark  spot  at  its  base. 

A  great  many  specimens  measuring  about  70  mm.,  were  collected  at 
Hakodate.  They  were  scooped  up  by  the  native  children  in  large 
baskets  from  the  algae  growing  in  the  shallow  water  near  shore. 
Specimens  were  also  found  at  Mororan  and  at  Otaru. 

Type  No.  7076,  L.  S.  Jr.  Univ.  Mus.;  cotype  No.  60278,  U.S.N.M. 

{venejicm^  one  who  bewitches,  from  the  bewildering  coloration.) 

17.  DICTYOSOMA  Schlegel. 
Di4^yos(mia  Schlegel,  Fauna  Japonica,  Poiss.,  1846,  p.  139  (burgeri). 

Body  elongate,  covered  with  very  small,  smooth  scales;  lateral  line 
forming  an  elaborate  network;  two  series  of  mucous  pores  running 
longitudinally,  connected  by  vertical  cross  lines.  Mouth  moderate, 
the  jaws  with  small  teeth;  no  teeth  on  vomer  or  palatines;  dorsal  fin 
long,  of  many  spines  and  a  few  soft  rays,  the  soft  part  partly  joined  to 
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the  ^^udal;  anal  with  two  sunple  spines;  ventrals  reduced  each  to  a 
scale-like  projection,  which  disappears  in  maturity. 

Japan. 

{SiKtvov^  net;  (Tcdjlux^  body.)  / 

28.  DICTYOSOMA  BURGERI  Van  der  Hoeven. 

DAINANGINPO    (FORMOSA    SILVER-TAIL).     KAMISORI    UWO    (RAZOR- 
FISH)/ 

Dictyosoma  Schlbgel,  Fauna  Japonica,  Poiss.,  1846,  p.  139,  pi.  lxxiii,  fig.  3, 

Shimabara,  near  Nagasaki. 
Dictyosoma  hurgeri  Van  der  Hoeven,  Handbuch  der  Dierkunde,  about  1850, 

p.  347. — Bleeker,  Ichth.  Fauna  Japan,  1853,  p.  9;  Kaminoeeki. 
Dictyosoma  temmincki  Bleeker,  Verb.  Bat.  Gen.,  XXV,  Japan,  p.  42;  Nagasaki. — 

GtJNTHER,  Cat.  Fish.,  Ill,  1861,  p.  279,  copied.— Ishikawa,  Prel.  Cat,  1897, 

p.  35;  Boshu,  Misaki,  Sagami  Bay,  Hakodate,  Kishin. 

Head  6i  in  length;  depth  7i;  eye  6^  in  head;  interorbital  space  13; 
snout  4i;  D.  LII,  10;  A.  I,  42. 

Snout  short,  blunt,  the  upper  part  with  a  fleshy  ridge,  which  con- 
tinues backward  to  the  occiput,  growing  lower  posterior  to  eyes; 
lower  jaw  somewhat  longer  than  the  upper;  mouth  oblique,  maxillary 
extending  slightly  beyond  a  vertical  through  posterior  edge  of  orbit; 
lips  very  large,  thin;  teeth  in  narrow  bands  on  jaws,  vomer,  and 
palatines,  the  outer  row  on  the  jaws  enlarged;  gill-rakers  on  first  arch 
2  +  10,  small,  slender,  rather  widely  spaced;  pseudobranchise  large; 
nostrils  with  small  tubes;  no  filaments  on  head. 

Head  naked;  body  covered  with  minute,  rather  deeply  embedded 
scales;  lateral  line  forming  a  complicated  network  on  body. 

Dorsal  inserted  a  little  posterior  to  base  of  pectoral,  spines  growing 
longer  posteriorly,  the  longest  3i  in  head;  longest  rays  2^;  membrane 
of  fin  thick  and  fleshy,  concealing  the  spines,  not  incised;  anal  spine 
weak,  rays  becoming  longer  posteriorly,  those  near  middle  of  fin 
measuring  3i  in  head;  membrane  of  fin  thickened  about  the  rays, 
incised  between  them,  leaving  the  tips  free;  dorsal  and  anal  united 
with  the  caudal,  there  being  a  small  incision  at  their  union;  pectoral 
rounded,  2i  in  head;  ventrals  sometimes  represented,  usually  in  small 
specimens,  sometimes  in  large  ones,  by  a  pair  of  minute  spines. 

Color,  blackish  or  bluish  olive,  the  head  lighter,  finely  speckled 
with  blackish;  a  broad  light  band  passing  downward  and  backward 
from  eye.  Some  individuals  have  the  body  sparsely  spotted  with 
black. 

This  species  is  very  abundant  in  the  rocky  bays  of  middle  Japan. 
Our  many  specimens  are*  from  Aomori,  Tokyo,  Misaki,  and  Waka- 
noura.  It  reaches  a  length  of  about  15  inches,  and  often  comes  into 
the  markets. 

(Named  for  Mr.  Burger,  who  collected  specimens  and  drawings  at 
Nagasaki  for  Siebold  and  Schlegel.) 
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18.  OPISTHOCENTRUS  Kner. 

Oj)isthocerUrus  Kner,  Sit8l)er.  Akad.  Wise.  Wien,  1868,  p.  49  {quinqnemaciUattis), 
Blenniophidium  Boulengeb,  Proc.  Zool.  See.  Lond.,  1892,  p.  583  (petropatUi) . 

Body  moderately  elongate,  compressed,  covered  with  very  small 
cycloid  scales;  head  with  small  scales;  mouth  small,  protractile,  with 
fleshy  lips;  small  conical  teeth  on  jaws  and  on  vomer;  no  cirri;  gill- 
membranes  broadly  connected,  but  free  from  isthmus;  branchiostegals 
4;  dorsal  tin  very  long,  extending  from  the  nape  to  the  caudal,  with 
which  it  is  subcontinuous,  a  few  of  the  posterior  rays  stiff  spines,  the 
rest  being  simple,  not  articulate,  flexible;  anal  fin  extending  from  the 
anus,  which  is  a  little  nearer  the  anterior  than  the  posterior  extremity, 
to  the  caudal,  with  two  slender  spines  in  advance  of  the  soft  rays;  no 
ventraLs;  no  lateral  line;  no  prominent  anal  papillce;  pyloric  append- 
ages present.  A  remarkable  genus,  allied  to  Lumpenm^  or  rather  to 
riectobriuichus^  distinguished  by  having  only  the  posterior  spines  rigid. 

North  Pacific. 

{pnitsBB^  behind;  KBvtpov^  spine.) 

a.  Dorsal  rays  alx>iit  59;  anal  II,  36;  nonharply  defined  cross-streaks  on  head;  dorsal 

fin  with  about  6  black  ocelli oceUatwi^  29. 

aa.  Dorsal  rays  alx)ut  51;  anal  II,  33;  head  with  sharply  defined  cross-lines  like  pen 
marks;  dorsal  fin  with  about  4  blackish  spots zonope^  30. 

29.  OPISTHOCENTRUS  OCELLATUS  (Tilesius). 
GAZU. 

Ophidium  ocellatum  Tilbsiuh,  Mem.  Ak.  St.  Petersb.,  II,  1811,  p.  237;  Kamchatka, 

D.  80;  A.  50  (evidently  an  error).    The  rude  figure  shows  D.  73;  A.  50,  the 

spines  low;  the  dorsal  with  5  ocelli. 
Gunnellm  apo»  Cuvier  and  Valenciennes,  Hist.  Nat.  Poiss.,  XIV,  1839,  p.  426, 

after  Tilesius. 
CentTonotus  apos  GVi^T^isR,  Gat.,  Ill,  1861,  p.  288.' 
Centronoius  {OjjiMhocentrua)  (pdnqiLemacidatxts  Kner,  Sitzl)er.  Akad.  Wiss.  Wien, 

1868,  p.  48,  pi.  VII,  fig.  20;  **Pinang."     Describe<l  from  a  young  example 

2  inches  long.  No.  6i^3,  Mus.  Wien.     Doubtless  from  Decastris  Bay. 
OpiMhocerUrus  reticidaius  Steindachner,  Ichth.  Beitr.,  X,  1881,  p.  11,  pi.  v,  fig.  2; 

Gulf  of  Strielok  (Coll.  Prof.  Dylwwski). 
Blenniophidium  })€troj)aidi  Boulencjer,  Proc.  Zool.  Sot!.  Lond.,  1892,  p.  584,  with 

plate;  Petropaulski  (Coll.  George  Baden-Powell).     I>.  52;  A.  37;  5  ocelli. 
OpiithoceniruH  ienms  Bean  and  Bean,  Proc.  V.  R.  Nat.  Mus.,  1897  (January  28), 

p.  463,  pi.  XXX v;  Volcano  Bay,  Port  Mororan,  Japan.     (Coll.  Col.  Nicolai 

A.  Grebnitski.    Type  No.  47565,  U.S.N.M.) 
Opisihoeentnis  quirnjuemucxdains  ^Tm^DAvw'SFAiy  Ichth.  Beitr.,  IX,  1880,  p.  25. — 

Bean  and  Bean,  Proc.  U.  S.  Nat.  Mus.,  1896,  pp.  381,  392;  Petropaulski. 
Opisthocetiims  ocellahut  Jordan  and  Gilbert,  Rept.  Fur  Seal  Invest.,  1898,  p. 

384. — Jordan  and  Evermann,  Fish  N.  and  M.  Amer.,  Ill,  p.  2429. 

Head  5J  in  length;  depth  6;  depth  of  caudal  peduncle  2^  in  head; 
eye  4^;  interorbital  space  5jj;  snout  6;  D.  LIX;  A.  II,  36. 
Interorbital  space  low,  flat;  snout  sharp;  jaws  equal;  mouth  oblique, 
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maxillary  a,s  long  as  snout,  not  reaching  anterior  edge  of  orbit,  teeth 
in  narrow  bands  on  jaws;  about  4  small  teeth  on  the  vomer,  none  on 
the  palatineso,  gillrakers  on  first  arch  3+12,  the  upper  3  very  small., 
the  lower  series  rather  long  and  slender,  except  the  lowermost  2  or  3, 
which  are  short;  pseudobranchiro  large,  nostrils  with  small  tubes;  no 
tentacles  on  head.  Membrane  of  dorsal  somewhat  thickened,  not 
incised  between  the  spines;  anterior  rays  rather  soft,  the  posterior 
ones  strong,  curved,  pungent;  height  of  middle  i*ays  3^  in  head;  mem- 
brane thickened,  especially  anteriorl}^  incised  between  the  rays.  Cau- 
dal rounded,  li  in  head;  pectoral  similar  in  shape.  If  in  he^id. 

Head  with  scales,  except  on  snout  and  ventral  pails;  lx)dy  covered 
with  minute  scales;  membrane  of  dorsal  with  scales  between  the  vays^ 
especially  on  posterior  part;  no  lateral  line. 

Body  olivaceous,  vaguely  mottled  or  reticulated  with  dusky;  upper 
part  of  head  dark;  a  dark  line  extending  downward  from  e\  e;  doi-sal 
tin  with  0  prominent  ocelli,  which  grow  longer  and  less  sharply  defined 
with  age,  the  young  often  bright  green,  taking  the  color  of  the  eel 
grass  in  which  they  live.     The  species  is  subject  to  much  variation. 


Fig.  20.— Opisthocentbub  ocellatus. 

The  head  measures  from  4^  to  6  in  the  length  according  to  age.  The 
spots  in  our  specimens  vary  from  5  to  7.  The  dusky  mottling  may 
be  absent  from  the  body,  or  it  may  be  very  conspicuous,  there  being 
all  gradations  of  color  from  one  locality.  Jordan  and  Evennann  note 
the  following  variations:  Ocelli  5  to  9,  usually  6;  dorsal  55  to  (>1, 
usually  58  or  59;  anal  36  to  39  (including  the  spines  which  are  counted 
as  rays). 

Some  specimens  from  Petropaulski  Harbor  (representing  O.  reticv- 
latm  Steindachner)  have  markings  on  the  head  and  neck  much  like 
our  O,  zonope.  They  have,  however,  vomerine  teeth  and  a  larger 
number  of  dorsal  ocelli  and  also  more  dorsal  spines,  agreeing  in  those 
respects  with  (K  ocdlatuH, 

Our  very  many  specimens  are  from  Hakodate,  Aomori,  Mororan, 
and  Otaru.  We  have  examined  others  from  Petropaulski.  The  spe- 
cies is  excessively  common  in  the  Bay  of  Mororan,  the  young  swarm- 
ing in  the  eel-grass,  2^)f<tera, 

{ocellatu^^  with  eye-like  spots.) 
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30.  OPISTHOCENTRUS  ZONOPE  Jordan  and  Snyder,  new  species. 

Head  5^^  in  length;  depth  5i;  depth  of  caudal  peduncle  2f  in  head; 
e^'e  4:^;  snout  8^;  interorbital  space  4|;  D.  LI;  A.  II,  33. 

Body  a  little  deeper  than  in  O,  ocellutus;  interorbital  space  broad 
and  flat;  jaws  equal;  maxillary  short,  scarcely  reaching  anterior  edge 
of  pupil;  teeth  small,  blunt,  widely  spaced,  in  narrow  bands  on  jaws, 
none  on  vomer  or  palatines;  gill-rakers  on  first  arch  13,  small,  slender, 
pointed;  pseudobranchise  large;  nostrils  with  tubes;  no  filaments  on 
head;  large  mucous  tubes  on  head;  a  row  on  lower  jaw,  on  posterior 
and  anterior  borders  of  eye,  and  another  extending  from  eye  to  upper 
edge  of  gill -opening;  a  large  pore  between  eyes  and  also  on  nape. 
Head  with  scales  on  cheeks  and  occiput;  body  with  small,  smooth 
scales;  membmne  of  dorsal  fin  with  a  few  minute  scales  extending 
upward  on  its  base,  more  evident  on  posterior  part;  no  lateral  line. 

Dorsal  inserted  above  base  of  pectoral,  joined  to  the  caudal  poste- 
riorly, a  notch  sepamting  them;  membrane  of  fin  thickened  anteriorly, 
not  incised  along  its  edge;  spines  slender  except  the  last  12  or  15, 


FlO.  21.— OPISTHOCENTRUS  ZONOPS. 

which  are  strong,  stiff,  and  curved,  those  near  middle  of  fin  contained 
two  times  in  head;  anal  inserted  below  nineteenth  spine  of  dorsal,  the 
spines  slender,  weak,  and  not  pungent,  the  rays  near  the  middle  con- 
tained about  2|  in  head;  the  fin  not  connected  with  the  caudal;  the 
membrane  rather  thin,  incised  between  the  rays;  caudal  rounded,  IJ 
in  head;  pectoral  broad,  rounded,  1^  in  head,  no  ventrals. 

Color,  light  olive-green,  the  sides  with  indistinct,  irregularly  shaped, 
vertical  lines  or  bars,  in  some  specimens  connected  in  a  network;  head 
with  a  number  of  sharply  defined,  narrow,  dark  bands,  one  passing 
across  interorbital  space  through  eye,  downw^ard  on  chin,  another 
extending  from  eye  backward  and  downward  to  subopercle,  a  curved 
band  passing  over  occiput  and  connecting  eyes,  another  passing  over 
the  nape  and  downward  on  opercle;  a  narrow  band  extending  from 
base  of  pectoral  upward  to  beginning  of  dorsal  (these  lines  present 
and  sharply  defined  on  a  series  of  25  specimens);  base  of  caudal  with 
a  narrow,  vertical,  dark  band;  dorsal  with  4  large,  round,  black  spots 
with  faint,  light  margins,  the  first  spot  on  the  twelfth  and  thirteenth 
spines,  the  second  on  the  twenty-fifth  and  twenty-sixth,  the  fourth 
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near  end  of  fin;  the  second  spot  as  large  as  eye;  the  number  and  loca- 
tion of  the  spots  are  constant  in  our  specimens;  the  dorsal  fin  is  also 
lightly  clouded  with  dusky. 

Described  from  a  specimen  about  125  mm.  long.  Type  7077,  L»  S. 
Jr.  Univ.  Mus.;  co-type  No.  50292,  U.S.N. M.  The  species  may  l>e 
recognized  at  a  glance  by  the  bands  on  the  head  and  the  4  large  spots 
on  the  dorsal.  It  is  represented  by  many  specimens  from  Mororan, 
and  one  from  Otaru.     It  occurs  in  shallow  water  in  the  eel-grass. 






Dorsal 

Anal 

spines. 

rays. 

52 

11,30 

51 

11,31 

52 

11,33 

60 

11.29 

51 

11,33 

52 

11.31 

51 

11,33 

{Zcovtj^  zone;  cottjJ^  look.) 

19.  ABRYOIS  Jordan  and  Snyder,  new  genus. 
Abryoiit  Jordan  and  Snyder,  new  genus  of  Bienniidtv  (azmmr). 

This  genus  differs  from  Opisthocentrus  in  having  a  naked  head  with- 
out tentacles;  teeth  in  narrow  bands  on  jaws  and  vomer,  none  on  pala- 
tines; gill  membranes  forming  a  broad  fold  across  the  isthmus;  bod}' 
with  minute,  partly  embedded  scales;  membranes  of  dorsal  and  anal 
with  scales;  dorsal  spines  flexible  anteriorly,  becoming  strong  near  the 
middle,  the  posterior  ones  rather  heavy;  anal  with  2  slender  spines. 

(a,  neg.  prefix;  /Spvoeig.  mossy,  there  being  no  tentacles  on  the  head.) 

31.  ABRYOIS  AZUMiS  Jordan  and  Snyder,  new  species. 

Head  Of  in  length;  depth  6;  depth  of  cAudal  peduncle  11^  in  head; 
eye  6i;  interorbital  space  4J;  snout  SJ;  D.  LII;  A.  II,  40. 

Interorbital  space  broad,  convex;  snout  rather  blunt;  jaws  equal; 
mouth  oblique,  maxillary  extending  to  a  vertical  through  anterior 
edge  of  pupil;  teeth  stout,  sharp,  in  narrow  bands  on  jaws  and  vomer, 
none  on  palatines.  Anterior  edge  of  shoulder  girdle  with  an  elevated 
sharp  ridge.  Gill-rakers  on  first  arch  4+14,  close  set,  the  middle 
ones  long,  slender.  Nostrils  with  tubes;  no  tentacles  on  head. 
Numerous  large  mucous  pores  on  head.  Head  naked;  body  covered 
with  small,  close  set,  partly  embedded,  cycloid  scales;  membranes  of 
dorsal  and  anal  with  scales  between  the  spines  and  rays;  basal  fouilh 
of  caudal  with  scales;  no  lateral  line. 

Dorsal  inserted  above  base  of  pectoral,  the  spines  gradually  growing 
higher  to  a  point  above  middle  of  anal,  where  they  measure  3  in  the 
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head;  anterior  spines  slender,  soft,  growinj^  stiff  and  pungent  near 
middle  of  fins;  posterior  spines  strong,  curved,  the  basal  half  com- 
pressed; membrane  of  fin  flesh}^  not  incised  between  the  spines. 
Spines  of  anal  small,  the  tips  pungent,  rays  highest  near  anterior  end 
of  fin,  2f  in  head;  membrane  thick,  slightly  incised  between  the  mys. 
Caudal  rounded,  li  in  head.     Pectoi-al  rounded,  li  in  head. 

Color  in  spirits  brownish,  with  a  dark  round  spot  on  dorsal  above 
middle  or  a  little  posterior  to  middle  of  pectoi'al.  In  life  the  color  of 
the  body  is  olive  brown,  the  spot  bright  greenish  blue. 


FlO.  22.— ABRYOI8  AZUMJB. 

Described  from  a  specimen  about  400  millimeters  long  from  Moro- 
ran.  Smaller  specimens  from  the  same  locality  are  lighter  in  color, 
the  spots  being  inky  black;  they  have  a  naiTow  dark  band  extending 
downward  and  forward  from  eye,  another  downward  and  backward 
disappearing  on  cheek,  a  crescentic  band  on  occiput  connecting  the 
eyes. 

Type  No.  7078,  Leland  Stanford  Junior  University.  Cotype  No. 
50294,  U.S.N.M. 


Dorsal. 

LXI 

LXII 

LXIII 

LXI 

LXIII 

LXIII 

Anal. 

11,38 
11,40 
11,37 
11,89 
11,41 
11,39 

We  have  many  specimens  from  Mororan  andOtaru,  where  itoccui-s 
in  the  eel  grass. 

{Azumcij  the  poetical  name  for  eastern  Japan.) 

20.  PHOLIDAPUS  Bean  and  Bean. 
Pholidapus  Bean  and  Bean,  Proc.  U.  S.  Nat.  Mus.,  1896,  p.  389  [grebnitskii). 
Body  moderately  elongate,  compressed,  covered  with  very  small, 
smooth  scales.  Mouth  small,  horizontal;  bands  of  small  teeth  on  jaws 
and  vomer,  none  on  palatines.  Head  naked;  gill  membranes  broadly 
connected,  free  from  the  isthmus;  dorsal  very  long,  composed  entirely 
of  flexible  spines;  anal  of  soft  rays;  caudal  short,  rounded,  separate; 
no  ventral  fins;  no  lateml  line;  pyloric  C8Bca  present.     This  genus  is 
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close  to  Opisthocentruf(^  but  has  no  pungent  spines,  and  the  head  is 
naked.     Okhotsk  Sea. 
(^okh^  Pholu;  dnovg^  without  feet,  1.  e.,  ventml  fins.) 

a.  Dorsal  spines,  62  to  64;  dorsal  fin  with  1  to  3  dark  ocelli dyhowskiiy  32. 

aa.  Dorsal  spines,  57;  dorsal  fin  without  ocelli grebnitzkiiy  33. 

32.  PHOLIDAPUS  DYBOWSKII  ( Steindachner) . 

Centronolus  dyhowskii  Steindachner,  Ichth.  Beitriige,  IX,  1880,  p.  22;  Gulf  of 
Strielok,  near  Vladivostock. — Jordan  and  Evermann,  Fish  N.  and  M.  Amer., 
Ill,  p.  2430;  Iturup  Island. 

Head  5i  to  6|;  depth  6  to  6i;  D.  LXII  or  LXIII;  A.  II,  39.  Eye 
3f  to  4J  in  head;  snout  a  little  longer  than  eye;  lower  jaw  scarcely' 
included;  1  or  2  strong,  conical  teeth  on  each  side  behind  the  narrow 
premaxillary  band  of  teeth;  teeth  on  vomer,  none  on  palatines;  no 
cirri;  large  pores  about  eye  and  on  opercles;  longest  dorsal  spines  2i 
to  3  in  depth  of  body,  last  spines  shoiler  and  stiflfer  than  the  others; 
dorsal  and  anal  slightly  joined  to  caudal;  pectoral  as  long  as  caudal; 
about  li  in  head.     Head  naked. 

Brown  or  grayish,  with  faint  spots  or  inarblings;  1  or  2,  mrely  3, 
dark  ocelli  on  the  dorsal;  3  or  4  dark  streaks  radiating  from  eye,  the 
uppermost  joining  its  fellow.     Length  10  to  15  inches. 

Sea  of  Okhotsk,  north  to  the  Kuril  Islands.  Our  specimens,  5  in 
number,  the  longest  25  cm.  long,  from  Shana  Bay,  Iturup  Island. 
The  scales  are  entire,  strongly  marked  with  concentric  stria\  The 
dorsal  spines  number  62,  63,  63,  64,  64.  Dorsal  ocelli  are  present  on 
all  our  specimens,  2  of  them  being  faintly  visible,  even  in  the  youngest,  , 
55  mm.  long.     (Named  for  Professor  Dybowskii,  its  first  collector.) 

33.  PHOLIDAPUS  GREBNITZKII  Bean  and  Bean. 

Pholidapus  grebnilzkii  Bean  and  Bean,  Proc.  U.  S.  Nat.  Mus.,  1896,  p.  390, 
pi.  xxxiv;  Volcano  Bay,  Japan.     (C5oll.  Col.  Nicolas  A.  Grebnitzki.) 

This  species  from  Volcano  Bay,  near  Mororan,  may  differ  in  the 
smaller  number  of  dorsal  spines  and  in  the  absence  of  dorsal  ocelli. 
Not  having  examined  the  types,  we  are  not  sure  of  its  distinction  from 
Ph.  dyhowskii. 

The  specimens  are  141  mm.  long,  including  caudal;  126  mm.  to  base 
of  caudal.  The  head  (22  mm.)  is  equal  to  the  greatest  depth  of  body. 
The  eye  is  slightly  longer  than  the  snout  and  one-fourth  as  long  as 
the  head.  The  interorbital  space  is  narrow,  two-thirds  of  the  length 
of  the  eye.  The  naked  head  resembles  that  of  Pkolis;  its  length  is 
contained  about  5^  times  in  total  length  without  the  caudal.  The 
mouth  is  small  and  very  oblique;  the  mandible  is  slightly  included 
and  has  a  well-developed  lip.  The  maxilla  is  partly  concealed  under 
the  preorbital  bone;  it  does  not  quite  reach  to  below  the  anterior 
margin  of  the  pupil.  The  anterior  nostril  is  midwav  between  the 
eye  and  the  tip  of  the  intermaxilla.     Seven  nmcous  pores  around  the 
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orbit;  3  on  the  preorbital  bone.  The  pore  in  the  origin  of  the  semi- 
circular dark  band  around  the  nape  is  continued  backward  by  a  series 
of  6  similar  ones,  ending  near  the  upper  angle  of  the  gill  opening. 
A  series  of  10  or  11  pores,  beginning  near  the  front  of  the  chin  on 
each  side,  extending  backward,  and  curving  upward  to  the  upper 
anterior  edge  of  the  operculum.  The  gill  membranes  are  broadly 
united,  but  they  are  not  joined  to  the  isthmus.  The  dorsal  origin  is 
over  the  end  of  the  head;  the  fin  is  low  and  consists  of  spines,  the 
longest  and  strongest  in  the  posterior  third  being  slightly  longer 
than  the  eye.  The  distance  of  the  vent  from  the  tip  of  the  snout 
contains  the  head  length  2|  times.  The  anal  is  slightlj^  lower  than 
the  dorsal,  the  rays  longest  posteriorly.  The  caudal  is  rounded,  and 
is  barely  separated  from  the  dorsal  and  anal.  The  pectoral  base  is 
broad,  and  the  fin  is  two- thirds  as  long  as  the  head.  The  intestine 
is  slender  and  is  more  than  twice  as  long  as  the  head.  Stomach  short, 
pear  shaped,  with  6  slender,  pyloric  caeca  of  unequal  length,  the 
longest  about  twice  as  long  as  the  eye.  The  body  is  completely 
scaled;  the  scales  very  small,  cycloid,  closely  imbricated,  with  numer- 
ous concentric  striae,  and  they  extend  halfway  up  the  membrane, 
connecting  the  dorsal  spines. 

The  general  body  color  is  brown;  the  sides  sparcely  and  vaguely 
mottled.  The  pectorals  are  pale.  A  narrow  dark  band  extends  from 
the  middle  of  the  eye  downward  and  forward,  a  similar  band  running 
backward  from  the  eye  on  the  preopercle;  an  interrupted  semicircular 
band  from  eye  to  eye  across  the  nape.  D.  LVIl;  A.  II,  39  or  40. 
(Bean  and  Bean.) 

(Named  for  Col.  Nicolas  Grebnitski,  late  governor  of  Komandorski, 
to  whose  industry  and  zeal  the  Museum  is  indebted  for  many  valuable 
collections.) 

21.  ERNOGRAMMUS  Jordan  and  Evermann. 

Emofframmus  Jordan  and  Evermann,  Fish.  N.  and  M.  Amer.,  Ill,  1898,  p.  2441 
( enntngram  thus  ) . 

This  genus  has  the  general  characters  of  Stlchsem,  but  there  are  3 
distinct  lateral  lines,  each  of  which  has  numerous  short,  oblique 
branches,  ending  in  a  large  pore,  these  not  extending  across  to  join 
the  other  lateral  lines;  dorsal  high;  pectorals  and  ventrals  well  devel- 
oped; body  not  greatly  elongate. 

{Bpvo?^  branch;  ypa^fxrf^  lin6.) 

a.  Dorsal  spines  about  41;  pectoral  banded;  head  with  three  oblique  bands. 

6.  Anal  rays  28;  depth  5  in  length hexagrammus^  34 

66.  Anal  rays  34;  depth  6§  in  length enneagrammus^  35 

aa.  Dorsal  spines  49;  anal  rays  32;  pectoral  banded;  headnearly  plain... <7>a2/ax,  36 
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34.  ERNOGRAMMUS  HEXAGRAMMUS  (Schlegel). 

Stichieu»  hejragrainmiut  Sen T/ECi el, Fauna  Japonica,  Poiss.,  1846,  p.  136,  pi.  lxxiii, 
fig.  1;  Bay  of  Shimabara,  near  Nagasaki. — CJItntiier,  Cat.  FiHh.,111,  1861, 
p.  284. 

Head  4t^  in  length;  depth  5;  depth  of  caudal  peduncle  3i  in  head; 
eye  5i;  interorbital  space  lOi;  snout  4.     D.  XLI;  A.  1,  28. 

Body  subcylindrical,  head  low,  somewhat  flattened  above;  interor- 
bital space  flat;  snout  pointed;  jaws  equal,  maxillary  extending  almost 
to  a  point  below  posterior  border  of  eye.  Teeth  in  narrow  bands  on 
the  jaws,  vomer,  and  palatines.  Gill  membranes  extending  forward  at 
their  union,  forming  a  V-shaped  fold  across  the  isthmus.  Pseudo- 
branchiae  large;  gill  rakers  on  first  arch,  8  or  10,  very  short  and  blunt. 
Nostrils  with  tubes;  no  tentacles  on  head. 

Head  naked;  body  closely  covered  with  minute  smooth  scales. 
Lateral  linos  3,  w^th  ver^-  short  branches  above  and  below,  each  ending 
in  a  large  pore;  the  upper  line  extending  from  above  gill  opening  to 


FlO.  23.— ERNOGRAMMUS  UEZAGRAMMU8. 

caudal;  the  median  one  paasing  from  uppei*  edge  of  base  of  pectoral  to 
middle  of  caudal;  the  lower  one  originating  in  front  of  ventrals,  divid- 
ing two  branches  just  }>ehind  base  of  pectoral,  passing  backward  along 
belly,  the  branches  uniting  at  origin  of  anal  and  extending  along  base 
of  that  fin. 

Dorsal  spines  not  very  rigid,  highest  behind  middle  of  fin,  3  in  head, 
membrane  of  fin  rather  thin,  not  incised  between  the  spines,  united  to 
base  of  caudal;  anal  spine  slender,  small;  highest  rays  3i  in  head; 
pectoral  rays  much  broadened  toward  their  tips,  the  membrane  incised 
between  them;  the  fins  rounded,  li  in  head;  ventrals  equal  in  length 
to  2  times  the  diameter  of  eye. 

Body  with  indefinite,  dark,  vertical  bands,  most  evident  on  the 
j^ounger  specimens;  side  of  head  with  3  oblique,  dark  bands  with 
white  edges;  dorsal  dark,  the  posterior  spine  with  whitish  tips;  anal 
narrowly  edged  with  white;  pectoral  with  5  or  6  narrow,  white  bai*s; 
caudal  edged  with  white,  sometimes  having  a  broad,  whitish  blotch  on 
base. 

Described  from  many  specimens  about  120  millimetera  long  from 
Hakodate.     We   have    representatives    from    Hakodate  and  Otaru. 
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Although  described  from  near  Nagasaki,  we  obtained  no  specimens 
from  southern  Japan. 
(f<?,  six;  ypapipiTj^  line.) 

35.  ERNOGRAMMUS  ENNEAGRAMMUS  Kner. 

SticJueus  enneagrammxLs  Kner,  Sitzber.  Akad.  Wise.  Wien,  1868,  p.  16,  pi.  VI, 

fig.  19;  Decastris  Bay.     (No.  1401c  Mus.  Wien.) 
Emogramtitus  enneagrammtis  Jordan  and  Evermann,  Fish.  N.  and  M.  Amer,  III. 

1898,  p.  2441,  copied. 

He>ad  3f ;  depth  6|.  D.  XLI;  A.  33  or  34;  P.  14  or  15.  Eye  4  in 
head;  as  long  as  snout;  mouth  large,  nearly  horizontal,  the  max- 
illary reaching  middle  of  eye;  lower  jaw  projecting;  profile  of  snout 
nearly  horizontal;  fine  pointed  teeth  in  bands  on  jaws  and  across  the 
vomer;  head  naked;  dorsal  of  high,  slender  spines;  caudal  separate, 
rounded;  anal  high;  pectoral  long,  li  in  head;  ventmls  one-half  as 
long  as  pectorals;  scales  very  small,  smooth;  lateral  lines  each  with 
short,  oblique  branches,  each  ending  in  a  wide  pore;  1  lateral  line 
along  base  of  caudal  from  head  to  caudal,  1  along  middle  of  side,  1 
along  base  of  anal  to  caudal,  this  forking  at  the  vent  and  sending  2 
parallel  branches  forward  to  the  breast. 

Brownish;  2  rows  of  small,  dark  spots  along  middle  lateral  line; 
dorsal  and  anal  with  dark  i^pots  and  a  broad,  dark  margin;  pectorals 
with  3  black  cross  bands;  a  dark  bar  at  base  of  caudal;  3  black  bars 
from  eye. 

Okhotsk  Sea.  Known  from  a  specimen  If  inches  long,  from  Decas- 
tris Bay  (Kner).  Not  seen  by  us.  The  species  is  very  close  to  Enio- 
gramraus  hexagrammus  and  may  prove  to  be  the  same.  The  anal  rays 
a  little  more  numerous. 

(fVvea,  nine;  ypafjifirf^  line.) 

36.  ERNOGRAMMUS  EPALLAX  Jordan  and  Snyder,  new  species. 

Head  5  in  length;  depth  7i;  depth  of  caudal  peduncle  3|  in  head; 
eye4i;  snout  4i;  interorbital  space  13^;  D.  XLIX;  A.  1,  32. 

Body  slender;  the  head  long  and  pointed;  the  snout  sharp;  inter- 
orbital space  narrow,  convex;  lower  jaw  projecting  slightly  beyond 
the  upper;  maxillary  extending  to  a  vertical,  through  pupil.  Teeth 
villiform,  in  broad  bands  on  jaws,  vomer,  and  palatines.  Gill  opening 
extending  forward  below,  forming  a  V-shaped  fold  across  the  isthmus. 
Pseudobranchiae  large;  gill-rakers  on  first  arch  short.  Nostrils  with 
slender  tubes,  equal  to  two-thirds  the  length  of  the  snout;  no  fila- 
ments.    Numerous  large  mucous  pores  on  various  parts  of  the  head. 

Body  covered  with  minute,  cycloid,  elongate  scales;  posterior  pail 
of  dorsal  membrane  and  basal  part  of  caudal  and  pectoral  with  scales; 
head  naked.  Latei-al  lines  3;  the  first  extending  from  a  point  just 
above  gill  opening,  along  upper  part  of  body  to  near  the  caudal,  with 
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long  branches  at  shoi-t  intervals  extending  toward  the  dorsal  fin;  the 
second  line  branches  downward  from  the  first  above  base  of  pectoral, 
and  extends  along  median  part  of  body  to  base  of  caudal,  without  long 
branches;  the  third  line  unites  with  the  one  on  the  opposite  side  of  the 
body  just  behind  the  isthmus,  extends  backward,  branching  behind 
base  of  pectoral;  the  upper  branch  passes  backward  to  near  base  of 
caudal  fin,  sending  down  several  small  lines  toward  the  anal  tin;  the 
lower  branch,  which  is  connected  with  the  upper  one  anterior^  by  3 
or  4  cross  lines,  extends  along  belly  to  base  of  anal  fin;  each  line  has 
numerous,  very  short  branches,  which  end  in  large  pores. 

Dorsal  fin  inserted  a  little  behind  base  of  pectoral,  united  posteriorly 
with  the  caudal;  spines  slender,  slightly  stronger  posteriorly,  the 
middle  ones  2J  in  head;  membrane  of  fin  thin,  not  incised.  Anal 
insei*ted  below  seventeenth  spine  of  dorsal,  not  connected  with  the 
caudal,  middle  rays  3J  in  head;  membrane  thin,  incised  between  the 
rays.  .  Caudal  rounded,  1^  in  head.  Pectoral  i-ather  acutely  rounded, 
li  in  head.     Ventrals  a  little  longer  than  diameter  of  eye. 


Fig.  24.— Ernoorammcs  epallax. 

Color  in  spirits  brown;  no  lines  or  spots  on  head  or  body;  fins  all 
darker  than  the  body,  the  dorsal  with  indistinct  dark  clouds,  the  anal 
narrowly  edged  with  white  posteriorly,  the  pectoral  with  4  or  5  indis- 
tinct light  vertical  bands. 

Described  from  a  specimen  275  mm.  long,  from  Otaru,  loaned  to  us 
by  Professor  Nozawa,  of  the  Fisheries  Bureau  at  Sapporo. 

[inaXkdS^  crosswise.) 

22.  OZORTHE  Jordan  and  Evermann. 

Ozorthe  JoRDAH  and  Evermann,  Fish.  N.  and  M.  Amer.,  Ill,  1898,  p.  2441  (hexa- 
grammu8=dictijogram7nti8  Kner,  not  of  Schlegel). 

This  genus  has  the  general  chai-acter  of  Eimogr(uiimuf<^  but  besides 
the  3  chief  lateral  lines  on  each  side  there  are  two  or  more  incomplete 
ones,  and  the  lines  are  connected  by  numerous  branches  extending  at 
right  angles  to  them. 

Ochotsk  Sea. 

{pt^oz^  branch;  opdr^^  right  angle.) 
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37.  OZORTHE  DICTYOGRAMMUS  (Herzenstein). 

Stichwus  diclyogrammus  Herzenstein,  Melanges  Biol.,  1890,  p.  121;   Hakodate. 
Stichaeus  hexagrammus  Kner,  Sitzber,  Akad.  Wiss.  Wien,  1868,  p.  45 ;  Decastris 
Bay,  not  of  Schlegel. 

Head  if  in  length ;  depth  5 ;  depth  of  caudal  peduncle  2|  in  head ; 
eye  6 ;   snout  4 ;  interorbital  space  10^.     D.  XLV. ;  A.  I^  25. 

Body  rather  deep  and  compressed ;  head  pointed  ;  interorbital  space 
convex;  jaws  equal,  maxillary  extending  to  middle  of  e^^e.  Teeth 
minute,  in  narrow  bands  on  jaws,  vomer,  and  palatines;  gill-mem- 
branes continued  forward  below,  forming  a  V-shaped  fold  across  the 
isthmus.  Gill-rakers  on  first  arch  10,  short,  pointed.  Pseudobran- 
chiee  large.     Nostrils  with  low  tubes;  no  filaments  on  head. 

Head  naked;  body  covered  with  minute,  closely  apposed,  cycloid 
scales.  Lateral  line  system  forming  a  complicated  network;  a  com- 
plete lateral  line  passing  from  upper  edge  of  base  of  pectoral  to  mid- 
dle of  caudal  peduncle;  one  above  this  not  quite  complete  posteriorly, 
the  two  connected  by  branches  which  are  close  together  and  regular 


FlQ.  25.— OZOBTUE  DICTYOGRAMMUS. 

in  position  near  the  pectoral,  farther  apart  and  irregular  posteriorly; 
a  third  line  extending  along  base  of  dorsal,  connected  with  the  second 
by  cross  lines;  a  fourth  very  irregular  one  extending  on  body  above 
base  of  anal;  a  fifth  passing  along  close  to  base  of  anal,  connected 
with  the  one  above  it  and  this  in  turn  connected  with  the  first 
described  line;  the  fourth  line  may  in  some  specimens  be  traced  for- 
ward to  base  of  pectoral,  while  in  others  it  is  so  short  and  broken  as 
to  scarcely  appear  as  a  line;  a  median  line  along  belly  connecting  with 
branches  on  each  side  with  the  lateral  lines. 

Dorsal  inseilcd  a  little  anterior  to  base  of  pectoral,  with  stiff,  pun- 
gent spines  throughout,  the  middle  ones  highest,  2f  in  head;  mem- 
brane of  fin  not  greatly  thickened,  not  incised  between  the  spines,  not 
connected  with  the  caudal  rays.  Anal  inserted  below  twenty-first 
dorsal  spine,  the  spine  short  and  slender,  the  rays  highest  on  anterior 
third  of  fin,  21  in  head;  membrane  incised  between  tips  of  rays, 
not  connected  with  the  caudal  rays.  Caudal  rounded,  1^  in  head. 
Pectoral  rounded,  li  in  head,  the  edge  incised,  its  length  li  in  head; 
ventrals  2J  in  head. 
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Color  in  spirits  dark  brownish  or  blackish;  a  round  black  spot  above 
upper  edge  of  gill  opening;  eye  with  3  dark  bands  radiating  from  it, 
the  2  on  cheek  most  prominent,  the  other  extending  backward  from 
eye,  not  evident  on  all  examples;  dorsal  fin  indistinctly  spotted  with 
blackish;  pectoral  and  caudal  with  light  vertical  bands  of  irregular 
shape;  anal  with  elongate  light  spots,  the  edge  narrowly  tipped  with 
white;  caudal  tipped  with  white. 

In  life  the  spot  on  shoulder  is  steel  blue  and  very  conspicuous;  the 
body  is  covered  with  bands  and  clouds  of  dull  orange;  a  bright  band 
on  bases  of  caudal  and  pectoral. 

Described  from  a  specimen  about  100  mm.  long  from  Hakodate. 


Dorsal. 

Anal. 

44 

1,23 

44 

1.24 

44 

1,23 

43 

1,23 

44 

1,23 

We  have  many  specimens  from  Hakodate,  Nemuro,  and  Same. 

(diKTvov^  net;  ypapt/ATj^  line.) 

The  following  is  the  substance  of  Herzenstein's  description  of  Ozo?'- 
the  dictyogrmnma: 

Head  4;  depth  4f  in  length  of  body  (without  caudal?);  D.  44;  A. 
24  or  25;  P.  14;  V.  4.  Eye  hi  in  head,  nearly  half  greater  than  inter- 
orbital  space. 

Maxillary  reaching  to  opposite  front  of  middle  of  eye;  mouth 
oblique;  head  with  numerous  pores;  nostrils  with  short  tubes  midwa}' 
between  eye  and  tip  of  snout;  teeth  in  broad  bands  on  jaws,  vomer, 
and  palatines;  head  naked;  a  naked  area  l>etween  nape  .  .  .  dorsal 
and  anal;  body  thickly  scaled,  lateral  line  somewhat  variable,  the  upper 
runs  from  gill-opening  above  concurrent  with  the  back,  uniting  itself 
near  end  of  body  with  the  middle  line,  which  begins  over  the  pectoml 
and  ends  at  middle  of  caudal.  From  the  upper  line  numerous  cross 
branches  run  to  the  base  of  dorsal,  where  they  form  a  network  by 
means  of  a  faint  uppermost  horizontal  line;  numerous  vertical  cross 
branches  between  upper  and  middle  lateral  line.  From  middle  lateral 
line  vertical  branches  nm  downward,  which  unite  to  forma  line  between 
ventrals  and  anal,  more  or  less  interrupted.  Similar  branches  above 
the  anal,  where  they  unite  partly  in  a  line  along  base  of  anal.  Branches 
of  lateral  line  spreading  over  region  before  ventrals  and  pectoral. 

Dorsal  beginning  over  gill-opening  and  joined  to  base  of  caudal; 
longest  spine  3  in  head,  the  last  and  the  first  a  little  shorter;  last  anal 
rays  reaching  caudal;  pectoral  as  long  as  from  tip  of  snout  to  preoper- 
cle;  ventrals  nearly  half  as  long  as  pectorals;  caudal  7i  to  8  in  length 
of  body. 
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Color  apparently  uniform;  two  or  three  dark  stripes  backward  and 
downward  from  eye;  dark  spots  on  dorsal  and  anal  and  irregular  dark 
cross  streaks  on  pectoral  and  caudal. 

Known  from  two  specimens  from  Hakodate,  collected  by  Maximo- 
wicz  in  1863.     (Herzenstein.) 

23.  STICH^^OPSIS  Kner  and  Steindachner. 

Stkhseopm  Kner  and  Steindachner,  Sitzber.  Akad.  Wiss.  Wien,  1870,  p.  21 
{nana). 

Body  moderately  elongate,  strongly  compressed,  scaleless.  Head 
short,  pointed. '  Jaws  equal,  with  a  band  of  fine-pointed  teeth;  no 
teeth  on  vomer  and  palatines.  Dorsal  rays  all  spinous,  only  the  ante- 
rior ones  flexible  at  tip,  the  others  stiff.  Dorsal,  anal,  and  caudal 
united.  Ventrals  regularly  formed,  close  together,  each  I,  4;  jugular 
in  position.  Pectoral  long,  pointed;  caudal  short.  Lateral  lines,  three, 
obscure,  all  incomplete. 

Okhotsk  Sea. 

{stichsem^  oipis^  appearance.) 

38.  STICH^OPSIS  NANA  Kner  and  Steindachner. 

Siich^opm  nana  Kner  and  Steindachner,  Sitzber.  Akad.  Wiss.  Wien,  1870,  p.  21 ; 
Decastris  Bay. 

Head  i  in  total  length  3i  in  body;  depth  5;  eye  4  in  head;  snout  4; 
D.  XLVl;  A.  20-21;  C.  15;  V.  5-5;  P.  14. 

Mouth  oblique,  maxillary  extending  to  a  point  a  little  anterior  to 
middle  of  eye.  The  upper  of  the  strongly  developed  lateral  lines 
begins  at  upper  edge  of  gill-opening  and  extends  to  a  point  below 
base  of  tenth  or  twelfth  dorsal  spine.  The  second  or  middle  one 
begins  not  far  from  the  tip  of  depressed  pectoral  and  ends  above  the 
middle  of  the  body;  the  third  extends  above  base  of  anal. 

Body  light  brown,  with  irregular  reddish-brown  spots,  which  also 
occasionally  occur  on  the  dorsal.  Anal  with  a  dark  border  on  the 
under  side  of  the  mys.  Three  dark  bands  radiate  below  and  behind 
the  eye.  A  dark-brown  spot  behind  base  of  pectoral;  a  second  at 
beginning  of  upper  lateral  line.  Many  brown  specks  on  head,  body, 
and  fins. 

A  small  specimen,  somewhat  over  an  inch  long,  from  Decastris  Bay. 
(Steindachner  and  Kner.) 

Not  seen  by  us. 

{nanus^  dwarf.) 

24.  STICH^eUS  Reinhardt. 

Stichseus  Reinhardt,  Dansk.  Vidensk.  Natur.  og  Math.  Afhandl.,  1837,  p.  109 

{punctatris). 
Notogrammus  Beau,  Proc.  U.  S.  Nat.  Mus.,  IV,  1881,  p.  147  (rothrocki);  young. 

Body  moderately  elongate,  covered  with  small  scales;  teeth  on  jaws, 
vomer  and  palatines.     Lateral  line  present,  single,  running  alongside 
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of  back;  pectorals  and  ventrals  well  developed.  Dorsal  moderately 
high,  of  spines  only;  gill-openings  continued  forward  below,  the  mem- 
branes scarcely  united  to  the  isthmus;  pyloric  cseca  present. 

Arctic  seas. 

((Trz^flfG?,  to  set  in  rows.) 

39.  STICH^US  NOZAW^  Jordan  and  Snyder,  new  species. 

Head  5  in  length;  depth  6ii;  depth  of  caudal  peduncle  Z^  in  head; 
snout  5i;  eye  5^;  interorbital  space  10;  D.  LI,  A.  I,  37. 

Body  compressed,  head  rather  small  and  pointed.  Eyes  large, 
directed  obliquely  upward,  interorbital  space  convex,  suborbital  area 
narrow.  Lower  jaw  projecting  beyond  the  upper,  lips  thin,  maxillary 
extending  to  posterior  border  of  eye.  Teeth  in  narrow  bands  in  the 
jaws,  the  outer  ones  somewhat  enlarged;  tips  of  jaws  each  with  2 
canines,  those  of  the  lower  jaw  the  larger;  vomer  and  palatines  with 
narrow  bands  of  villiform  teeth.  Gill-openings  forming  a  V-shaped 
fold  across  the  isthmus.  Pseudo branchiae  large;  gill-rakers  about 
3  +  9  ehort,  flat.     Nostrils  with  small  tubes.     No  filaments  on  head. 


Fig.  26.— Sticu£U8  nozawje. 


Body  covered  with  small  smooth  scales;  membrane  of  dorsal  and  base 
of  caudal  with  minute  scales;  head  naked.  Lateral  line  simple,  extend- 
ing from  upper  edge  of  gill-opening,  along  upper  part  of  body  to 
near  the  base  of  caudal,  the  pores  in  2  rows. 

Dorsal  inserted  above  gill-opening,  not  united  with  caudal;  the 
spines-stiff,  pungent,  the  middle  ones  contained  about  4  times  in  head; 
membrane  of  fin  not  thickened,  not  incised  between  the  rays.  Anal 
inserted  below  fourteenth  dorsal  spine,  the  membrane  thin,  incised 
between  the  rays;  middle  rays  3i  in  head.  Caudal  slightly  convex,  1^ 
in  head.  Pectoral  rounded,  the  lower  rays  shorter  than  the  upper; 
length  of  fin  contained  about  \\  times  in  head.  Ventrals  pointed,  3 
in  head. 

Color  in  spirits  light  brown,  indistinctly  clouded  with  darker; 
small,  blackish  blotches  along  the  lateral  line;  a  brownish  band 
extending  downward  from  eye.  A  broad  band,  similar  in  color 
extending  downwards  and  backward  across  cheek.  Dorsal  with  6 
large  blackish  spots,  the  anterior  one  distinct,  the  others  growing  less 
definite  posteriorly;  scaled  areas  between  the  spines  dark.  Anal 
dark  toward  the  edge,  the  rays  tipped  with  white.  Caudal,  pectorals, 
and  ventrals  dusky. 
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Described  from  a  single  specimen  255  mm.  long  from  Otaru, 
Hokkaido.  The  specimen  was  kindly  loaned  to  us  by  Mr.  S.  Nozawa, 
director  of  the  fisheries  bureau  at  Sapporo,  for  whom  we  take  pleasure 
in  naming  the  species. 

2S.  DINOGUNELLUS  Herzenstein. 

Dinogunellus  Herzenstein,  Melanges  Biologiques,  1890,  p.  121  (grigorjem)) . 

General  characters  of  StichseuSy  the  body  more  robust,  the  head 
strongly  depressed,  the  eyes  small,  directed  upward,  the  mouth  very 
wide.  Lateral  line  single,  of  vertical  pairs  of  pores,  ceasing  near 
base  of  caudal.     The  validity  of  this  genus  may  be  questioned. 

(deivdff,  terrible;   Gunellxis), 

40.  DINOGUNELLUS  GRIGORJEWI  (Herzenstein). 
NAGAZUKA. 

Sticfuxus  grigorjetd  Herzenstein,  Melanges  Biologiques,  1890,  p.  119,  **Mori  on 
Volcano  Bay"  (probably  Mororan). 

Head  5i^  in  length;  depth  8i;  depth  of  caudal  peduncle  5  in  head; 
eye  13i;  interorbital  space  10;  snout  6i;  D.  LVI,  A.  I,  43. 


Fig.  27.— Dinogunellus  obigobjewi. 

Head  large,  greatly  depressed,  long  and  pointed.  Eyes  small,  far 
forward,  high  in  head,  directed  obliquely  upward.  Interorbital  space 
concave.  Mouth  large,  oblique,  lower  jaw  projecting  beyond  the 
upper,  maxillary  extending  far  beyond  eye,  its  length  2J  in  head. 
Lips  large,  the  lower  one  thickened  anteriorly.  Teeth  in  bands  on 
jaws,  those  in  upper  jaw  minute,  in  narrow  bands,  those  below  larger, 
2  narrow  toothed  areas  extending  forward  at  symphysis;  teeth  on 
vomer  small,  blunt;  those  on  palatines  enlarged,  unequal  in  size,  the 
largest  about  as  long  as  diameter  of  pupil.  Gill-membranes  united 
extending  forward  below,  forming  a  V-shaped  fold  across  the  isthmus. 
Pseudobranchia?  large;  gill-rakers  very  short,  flat,  covered  with  stiff 
cetae.     Nostrils  with  short  tubes.     No  filaments  on  head. 

Body  with  minute,  elongate,  smooth  scales;  membrane  of  posterior 
part  of  dorsal  and  of  basal  part  of  caudal  with  scales;  head  naked. 
Lateral  line  with  2  rows  of  pores,  extending  along  upper  part  of  body, 
ending  before  reaching  caudal  fin. 
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Spines  of  dorsal  stiflf  and  sharp,  those  near  middle  of  fin  equal  in 
length  to  snout;  membrane  of  fin  thin,  not  connected  with  caudal,  not 
incised  between  the  rays.  Rays  of  anal  near  middle  of  fin,  4^  in  head; 
membrane  thick,  incised,  free  tips  of  rays  fleshy.  Caudal  truncate, 
2  in  head.  Pectoral  rather  pointed,  the  upper  rays  longest,  li  in 
head.     Ventrals  pointed,  4i  in  head. 

Golor  in  alcohol,  whitish  below,  darker  above;  upper  parts  spec- 
kled with  brownish  black;  anal  edged  with  white,  lower  part  of 
pectorals  white,  ventrals  white. 

Here  described  from  a  specimen  600  mm.  long  from  Hakodate.  An 
example  almost  as  large  from  Mito,  north  of  Tokyo,  presented  by  the 
Imperial  University,  does  not  differ  from  the  one  described. 

(Named  for  its  discoverer,  Grigorjew.) 

26.  LEPTOCLINUS  Gill. 

Ctenodan  Nilsson,  Skandinav.  Faun.,  IV,  1853,  p.  190  (maculatus)  (name  three 

times  preoccupied).* 
Leptodintis  Gill,  Proc.  Ac,  Nat.  Sci.  Phila.,  1864,  p.  209  (aculeatua). 

Body  much  elongated;  lateral  line  obsolete;  teeth  on  jaws,  vomer, 
and  palatines;  pectoral  tins  with  the  upper  rays  shortened;  caudal  fin 
subtruncate.  Arctic  seas.  This  genus  is  close  to  Lurwpemia^  differing 
mainly  in  the  form  of  the  pectoral. 

(A.£;rrdff,  slender;   Clinns.) 

41.  LEPTOCLINUS  MACULATUS  (Fries). 

Clinu8  maatlatvs  Fries,  Kgl.  Vet.  Ak.  Hand).,  1837,  p.  49;  Bohiislan,  Sweden. 
Lumpenus  aculeatus  Reinhardt,  Kong.  Dansk.  Vid.  Selsk.,  VI,  1837,  p.  190;  no 

description. 
Clinus  acuUattis  Reinhari>t,  Danek.  Vidensk.  Selsk.,  Natur.  Afh.,  VII,  1838, 

pp.  114,  122,  194;  Spitzljergen. 
Ctcuodon  macitlatus  Nii^sson,  Skand.  Fauna,  IV,  1853,  p.  190. 
StichieuJt  macuiaius  (tvnTHKRj  Cat.,  Ill,  1861,  p.  281. 
Lumjyenus  aciUeatus  Kroykr,  Naturhist.  Tidsskr.,  I,  18(>2,  p.  377. 
Stich^is  aculeatus  GtJNTHER,  Cat.,  Ill,  1861,  p.  282. — ^Collett,  Norske  Nord-Havs 

Exp.,  1880,  p.  67. 
Lumpenus  maculatus  Jordan  and  Gilbert,  Synopsis,  1883,  p.  777. — Lilueboro, 

Sveriges  Och  Norges  Fish.,  1891,  p.  500. 
Leptoclinus  maculatus  Gilbert,  Rept.  U.  S.  Fish  Coniin.,  1893,  p.  450. — Jordan 

and   EvERMANN,  Fishes  N.  and  M.  Amer.,  Ill,  p.  2433;  Robben  Island, 

Kadiak,  Unimak  Pass,  Bristol  Bay. 

Head  5;  depth  8;  D.  LX  (LVIII-LX);  A.  36  (35-38). 

Eye  large,  3i  in  head;  snout  short  and  blunt,  4$  in  head,  maxillary 
reaching  past  middle  of  eye,  2i  in  head.  Teeth  in  jaws,  vomer,  and 
palatines,  jaws  each  having  two  strong  amines  in  front.  Scale  small, 
cycloid.     First  3  or  4  dorsal  spines  short  and  free;  longest  dorsal 

^Oeuodon  Wagler,  1830,  a  lizard;  Ehrenberg,  1838,  a  rotifer;  and  Swainson,  1839, 
a  fish. 
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spines  as  long  as  eye,  caudal  fin  free  from  dorsal  and  anal;  ventrals  3 
in  head;  pectorals  rather  large,  li  in  head. 

Color  yellowish,  irregularly  marked  with  dark  spots,  a  series  of 
about  6  of  these  spots  extending  along  sides  close  to  base  of  dorsal 
fin;  a  series  of  smaller  spots  extending  along  center  of  sides  from 
upper  base  of  pectoral  to  caudal;  dorsal  irregularly  covered  with  dark 
spots;  caudal  with  4  dark  cross  bands;  anal,  ventral,  and  pectorals 
plain  yellowish. 

Bering  Sea  to  Spitzbergen,  south  to  the  Aleutian  Islands,  the  Kurile 
Islands,  and  the  coasts  of  Sweden  and  Norway.  This  description  is 
taken  from  a  specimen  5i  inches  long,  from  Alaska,  near  Unimak  Pass 
(U.  S.  Fish  Commission  steamer  Albatross  Station  3309).  A  few 
young  individuals  of  this  species,  formerly  known  only  from  the 
North  Atlantic,  were  taken  in  Unimak  Pass  and  Bristol  Bay,  in  29i 
to  70  fathoms.  Three  small  specimens  were  also  taken  off  Robben 
Island,  near  the  coast  of  Saghalen,  which  is  near  the  Japanese  Kuriles, 
in  28  fathoms,  and  one  off  Karluk,  Kadiak  Island.  The  Pacific 
species  should  be  compared  with  specimens  from  northern  Europe. 

{macvlatus^  spotted.) 

27.  LUMPENUS  Reinhardt. 

Lumpenus  Reinhardt,  Dansk.  Vidensk.  Selsk.  Natur.,  VI,  1837,  p.  110  (lum- 

penus=fabricii) . 
Leptogunelltts  Ayrks,  Proc.  Cal.  Ac.  Nat.  ScL,  I,  1854,  p.  26  {gracilis), 
Cmtroblennim  (jiLLj  Vtoc.  Ac.  Nat.  Sci.  Phila.,  1864,  p.  209  (nubilus). 
Ijeptoblennius  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1864,  p.  209  (fterpenlinus), 
Anisarchus  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1864,  p.  209  (mediiis). 

Body  greatly  elongate,  moderately  compressed,  covered  with  small 
scales;  lateral  lino  indistinct  or  obsolete.  Headlong;  snout  short;  no 
cirri;  eyes  placed  high;  mouth  moderate,  teeth  in  narrow  bands  on  the 
jaws;  palatine  teeth  present  or  absent;  gill  openings  prolonged  for- 
ward below,  very  narrowly  united  anteriorly  to  the  isthmus,  not  form- 
ing a  free  fold  across  it.  Dorsal  composed  of  numerous,  sharp,  flexible, 
rather  high  spines;  caudal  fin  long;  anal  many-rayed;  pectorals  large, 
more  than  one-half  length  of  head,  the  middle  rays  longest;  ventrals 
well  developed,  jugular  I,  3  or  I,  4;  intestinal  canal  long;  pyloric  caeca 
present;  no  air  bladder.     Chiefly  herbivorous.     Northern  seas. 

{Lumpen^  a  Danish  name  of  Zoarceaviviparua^  with  which  these  fishes 
were  at  first  confounded.) 

a.  Lumpenus:    Teeth  on  palatines,  none  on  vomer. 
6.  Dorsal  spines  about  70;^  eye  not  much  shorter  than  snout;  fins  with  dark  cross 

bands angnillaris^  42. 

bb.  Dorsal  spines  75;  eye  much  shorter  than  snout;  fins  all  nearly  plain,  fowlerit  43. 
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42.  LUMPENUS  ANGUILLARIS  (PalUs). 

Blennius  anguiUaria  Pallas,  Zoogr.  Rosso Asiat.,  II,  1811,  p.  176;   Kamchatka 

and  Aleutian  Islands. 
Ounnellus  anguillaris  CrviER  and  Valenciennes,  Hist.  Nat.  Poiss.,  XI,  1836, 

p.  434. 
Lumpenus  anguillaris  (tirard,  Pac.  R.  R.  Surv.,  X,  1858,  Fishes,  p.  123,  pi.  xxv, 

figs.  1  to  3. — Storer,  Synopsis,  1846,  p.  121. — Jordan  and  Gilbert,  Synopsis, 

1883,  p.  777.— Jordan  and  Starks,  Fishes  Puget  Sound,  1895,  p.  848.— Jordan 

and  EvERMANN,  Fishes  N.  and  M.  Amer.,  Ill,  p.  2436. 
Stichseus  anguillaris  (it)NTHER,  Cat.,  Ill,  1861,  p.  282. 
Leptogunellus  gracilis  Ayres,  Proc.  Cal.  Ac.  Nat.  Sci.,  1, 1855,  p.  26;  San  Francisco. 

Head  8;  depth  14;  D.  LXXI;  A.  46  (45-50);  V.  I,  4;  B.  7. 

Cheeks  scaly;  mouth  somewhat  oblique,  the  lower  jaw  included; 
maxillary  reaching  front  of  pupil;  teeth  on  palatines,  none  on  vomer; 
a  single  series  of  rather  long,  conical,  and  not  very  closely-set  teeth  in 
each  jaw.  Eye  mther  large,  not  much  shorter  than  snout.  Gill 
openings  prolonged  forward  a  distance  greater  than  length  of  snout; 
pyloric  caeca  4,  unequal.  Fins  all  comparatively  high,  pectorals  two- 
thirds  length  of  head,  the  middle  rays  longest;  ventmls  one-third 
length  of  head;  dorsal  and  anal  distinct  from  the  pointed  caudal,  which 
is  nearly  as  long  as  the  head.  Olive  green  above,  pale  below;  sides 
marked  above  with  dark  olive  brown;  a  series  of  more  or  less  distinct 
oblong  blotches  of  olive  brown  along  middle  of  sides;  dorsal  barred  or 
spotted  and  pale;  opercle  with  a  dark  blotch;  head  dusky  above. 
Length  18  inches.  San  Francisco  to  Alaska;  very  abundant  north- 
ward to  Sitka  and  Unalaska;  originally  recorded  from  Kamchatka. 
(Jordan  and  Evermann.) 

A  spec^imen  in  the  museum  at  Hakodate  from  Tarumai  near  More- 
ran,  probably  belongs  to  this  species.  I).  LXX;  pectoral  longer  than 
head;  ventrals  4  in  head,  equal  to  snout;  maxillary  3i  in  head,  reach- 
ing front  of  pupil. 

{an(/uillari\  eel-like.) 

43.  LUMPENUS  FOWLERI  Jordan  and  Snyder,  new  species. 

Stichxm  idandicus  Ihhikawa,  Prel.  Cat,  1897,  p.  35,  No.  599;  Nemuro.     (Not 
of  authors;  an  Iceland  species.) 

Head  7i  in  length;  depth  11;  depth  of  caudal  peduncle  4  in  head; 
snout  4i;  eye  7;  interorbital  space  15;  D.  LXXV;  A.  II,  47. 

Eyes  directed  almost  laterally,  much  smaller  than  length  of  snout. 
Maxillary  extending  to  a  vertical  through  anterior  edge  of  pupil. 
Teeth  in  narrow  bands  on  the  jaws,  the  outer  ones  scarcely  larger  than 
the  others;  vomer  without  teeth;  palatines  with  a  small  band  of 
minute  teeth.  Gill-membranes  narrowly  united  to  the  isthmus. 
Pseudobmnchia;  large;  gill-rakers  on  first  arch  about  2  +  10,  short, 
pointed.     Nostrils  with  low  rims.     No  tentacles  on  the  head. 

Cheeks  with  scales,  a  broad  band  extending  from  mouth,  backward 
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and  upward  along  cheek  and  side  of  head,  uniting  with  scales  of  body; 
snout,  top  of  head,  chin,  throat,  opercle  and  space  along  preopercle 
naked;  body  covered  with  minute  scales;  membranes  of  doi'sal  and 
anal  naked,  membranes  of  caudal  with  minute  scales  between  the  rays. 

Dorsal  inserted  immediately  above  gill-opening;  spines  strong,  the 
anterior  ones  short,  about  equal  to  diameter  of  pupil,  the  posterior 
ones  more  slender,  longer,  3i  in  head;  membrane  of  dorsal  thin,  not 
connected  with  the  caudal.  Anal  inserted  below  twenty-eighth  spine 
of  dorsal.  The  spines  short,  mthev  blunt,  the  rays  longest  on  anterior 
third  of  fin,  2|  in  head;  membrane  of  fin  thin,  with  shallow  incisions 
between  the  rays,  not  connected  with  the  caudal.  Caudal  rounded, 
li  in  head.  Pectoral  sharply  rounded,  IJ  in  head.  Spine  of  ventral 
stout,  the  fin  small,  pointed,  4  in  head. 

Color  in  spirits  light  yellowish  brown,  a  dark  brown  band  with 
irregular  margins  along  base  of  dorsal,  a  broken  band  about  as  wide 
as  pupil,  forming  a  row  of  elongate  brown  spots  extending  from  upper 


Fig.  28.— Lumpenus  fowlbri. 

edge  of  gill-opening  to  base  of  caudal,  small  clouds  of  brown  on  upper 
half  of  body;  top  of  head  mottled  with  brown,  cheeks  with  indistinct 
spots,  opercles  with  a  blackish  spot,  the  membmne  lining  gill-chamber 
blackish.  Fins  without  bands  or  spots,  except  a  small,  indistinct  spot 
near  base  of  caudal. 

Described  from  a  specimen  815  mm.  long,  type  7079,  Stanford 
ichthyological  collections,  from  Kushiro;  presented  by  Mr.  Nozawa 
director  of  the  museum  of  Sapporo. 

The  species  differs  notably  from  Lumpeincs  anguiUaris  in  having  a 
smaller  eye,  more  spines  in  the  dorsal,  and  in  not  having  banded  fins; 
the  ventral  is  also  probably  shorter,  being  about  equal  to  snout. 

A  specimen  in  the  Imperial  Museum  (No.  599)  from  Nemuro  proba- 
bly belongs  to  this  species.  D.  LXXVI;  P.  li  in  head;  ventral  not 
longer  than  snout;  maxillary  reaching  to  middle  of  eye.  A  specimen 
in  the  museum  at  Hakodate,  also  probably  belonging  to  this  species 
rather  than  to  the  preceding  one,  has  75  spines  in  the  dorsal. 

(Named  for  Mr.  Henry  Weed  Fowler.) 

Family  II,  ANARHICHADID^. 

WOLF-FISHES. 

Body  oblong  or  elongate,  covered  with  rudimentary  scales;  no  lat- 
eral line.  Head  scaleless,  without  cirri,  its  bones  very  thick  and 
strong,  the  profile  strongly  decurved.     Mouth  very  large,  oblique. 
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the  jaws  anteriorly  with  ver}^  strong  conical  canines;  sides  of  lower 
jaw  with  \Qvy  strong  molar  teeth,  which  shut  against  a  series  of  very 
coarse  molars  on  the  palatines;  vomer  solid,  armed  with  strong  molar 
teeth,  the  dentition  adapted  for  crushing  sea-urchins  and  moUusks. 
Gill  membranes  broadly  united  to  the  isthmus;  no  pyloric  caeca.  Dor- 
sal fin  high,  composed  entirely  of  flexible  spines;  no  ventral  fins;  pec- 
toral fins  broad,  placed  low.  Large  carniverous  fishes  of  the  northern 
seas. 

anarhichadinje: 
a.  Body  moderately  elongate,  the  tail  not  tapering  to  a  point;  dorsal  and  anal  sep- 
arate from  the  caudal Ariarhichas,  28. 

28.  ANARHICHAS  (Artedi)  Linnseus. 
Anarhichas  (Artedi)  Linn^ats,  Syst.  Nat.,  10th  e<i.,  1758,  p.  247  {lupuB), 

Body  moderately  elongate,  covered  with  rudimentary  scales;  head 
scaleless,  without  cirri,  compressed,  narrowed  above,  the  profile 
strongly  decurved;  mouth  wide,  oblique;  premaxi I lary  not  protractile; 
jaws  with  very  strong  conical  canines  anteriorly;  lateral  teeth  of  lower 
jaw  either  molar  or  with  pointed  tubercles;  upper  jaw  without  lateral 
teeth;  vomer  extremely  thick  and  solid,  with  2  series  of  coarse  molar 
teeth;  palatines  with  1  or  2  similar  series.  Gill-membranes  broadly 
joined  to  the  isthmus;  no  lateral  line.  Dorsal  fin  rather  high,  com- 
posed entirely  of  flexible  spines,  which  are  enveloped  in  the  skin; 
anal  fin  lower;  caudal  fin  developed,  free  from  dorsal  and  anal;  no  ven- 
tral fins;  pectoral  fins  broad,  placed  low;  air-bladder  present;  no  pyloric 
C8eca.  Northern  seas.  {ATiarhicJias  or  Scaiisor^  the  climber;  an 
ancient  name  of  Anarhichas  lupus;  from  avap'ptxdopiat^  to  climb  or 
scramble  up — the  allusion  not  evident,  the  word  spelled  with  a  single 
r  by  Artedi  and  Linnseus.) 

44.  ANARHICHAS  (species  not  described). 

A  large  stuffed  specimen  of  an  Anarhicds  is  in  the  museum  at 
Hakodate,  from  the  Aino  village  of  Mombetsu,  province  of  Iburi,  in 
Hokkaido.  It  is  plain  dark,  with  darker  cross-bands;  two  rows  of 
teeth  on  vomer  and  palatines.  Head  5i  in  length.  Unfortunately 
our  notes  are  not  su^cjent  to  distinguish  this  from  the  European 
species  Anarrhichas  lupus  Linnseus,  the  only  one  with  which  it  need 
be  compared.  It  is  to  be  hoped  that  some  Japanese  natumlist  will 
complete  the  account  of  this  interesting  wolf-fish. 

SUMMARY. 
Family  I.  Blenniid-e. 
1.  Tripteryffion  Risso. 

1.  etheostoma  Jordan  and  Snyder;  Misaki,  Wakanoura,  Atami. 

2.  baplurum  Jordan  and  Snyder;  Misaki. 
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2.  ZaaiUfs  Jordan  and  Snyder. 

3.  bryope  Jordan  and  Snyder;  Misaki,  Wakanoiira,  Enoura. 

3.  BlennitLS  Linnaeus. 

4.  yatabei  Jordan  and  Snyder;  Misaki,  Enoshima,  Wakanoura. 

4.  Petroscirtes  Riippell. 

5.  ekUus  Jordan  and  Snyder;  Ishigaki. 

5.  AspidontuB  Cuvier. 

6.  elegans  (Steindachner);  Hakodate,  Enoshima,  Misaki,  Wakanoura. 

7.  trosmlus  Jordan  and  Snyder;  Misaki. 

8.  dasson  Jordan  and  Snyder;  Wakanoura,  Agu. 

9.  japonicus  Bleeker. 

6.  Salariaa  Cuvier. 

10.  ceramensis  Bleeker;  Ishigaki. 

7.  Scartlchthys  Jordan  and  Evermann. 

11.  erumnue  Jordan  and  Snyder;  Enoshima,  Yogashima,  Misaki. 

12.  stellifer  Jordan  and  Snyder;  Wakanoura. 

8.  Azrnna  Jordan  and  Snyder. 

13.  emmnion  Jordan  and  Snyder;  Hakodate,  Miyako. 

9.  BryofAemma  Jordan  and  Starks. 

14.  polyactocephalum  (Pallas). 

15.  otohinie  Jordan  and  Snyder;  Hakodate. 

16.  saitone  Jordan  and  Snyder;  Aoinori. 

10.  Enedrias  Jordan  and  Gilbert. 

17.  nebulosus  (Schl^el);   Hakodate,  Aomori,  Otaru,  Mat^ushima,  Tokyo,  Misaki, 

Onomiehi. 

11.  Pholis  ScopoM. 

18.  pUUus  (Kner);  Stump. 

19.  (/o/*cAo^o«^  (Pallas);  Robben. 

20.  iaczanotrsHi  (Steindachner);  Hakodate. 

21.  fasciatus  (Bloch  and  Schneider) ;  Aomori. 

12.  GunneUops  Bleeker. 

22.  rosea  (Pallas). 

13.  Aledrias  Jordan  and  Evermann. 

2;I.  benjamini  (Jordan  and  Snyder) ;  Hakodate. 

14.  Euhphias  H.  M.  Smith. 

24.  lanneri  H.  M.  Smith. 

15.  Neozoarces  Steindachner. 

25.  pulcher  Steindachner. 

26.  steindachneri  Jordan  and  Snyder;  Hakodate,  Otaru. 

16.  Zoarchias  Jordan  and  Snyder. 

27.  veneficus  Jordan  and  Snyder;  Mororan,  Otaru,  Hakodate. 
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1 7.  Dh'tyosoma  Schlegel. 

28.  burgeri  Van  der  Hoeven;  Aomori,  Tokyo,  Misaki,  Wakanoura. 

18.  OpisthocentruH  Kner. 

29.  ocelkUus  (Tileeius);  Hakodate,  Aomori,  Mororan,  Otaru. 

30.  zonope  Jordan  and  Snyder;  Mororan,  Otaru. 

19.  Ahryola  Jordan  and  Snyder. 

31.  azumse  Jordan  and  Snyder;  Mororan,  Otaru. 

20.  Pholidapus  Bean  and  Bean. 

32.  dyhoicskii  (Steindachner);  I  tump. 

33.  grebnUzkii  Bean  and  Bean. 

21.  Ertiogrammus  Jordan  and  Evemiann. 

34.  hexagrammus  (Schlegel);  Hakodate,  Otaru. 

35.  enneagrammus  Kner. 

36.  epaUcuc  Jordan  and  Snyder;  Otaru. 

22.  Ozorthe  Jonlan  and  Kvermann. 

37.  dictyogrammus  ( Herzenstein ) ;  Hakodate,  Nemuro. 

23.  Stichieoims  Kner  an<l  Steindachner. 

38.  nana  Kner  and  Steindachner. 

24.  Stlchifus  Reinhardt. 

39.  nozatvae  Jordan  and  Snyder;  Otaru. 

25.  Dinogunellug  Herzenstein. 

40.  grigorjetvi  (Herzenstein);  Hakodate,  Mito. 

26.  Le])iocfintis  Gill. 

41.  macukUus  (Fries);  Robben  Island. 

27.  LumpentAs  Reinhardt. 

42.  angr?tiWari«  (Pallas);  Tarumai. 

43.  fowleri  Jordan  and  Snyder;  Kushiro,  Nemuro,  Hakodate. 

Family  II.  Anarhichadidjc. 
28.  Anarhicas  Linnspun. 

44.  species  undetermined;  Mombet«u. 
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A  NEW  FRESH- WATER  ISOPOD  OF  THE  GENUS  MANCA- 
SELLUS  FROM  INDIANA. 


By  Harriet  Richardson, 

thlhihoralory  Ditrision  of  Marine  Invertebrates, 


The  species  herein  described  as  new  was  collected  by  Mr.  L.  E. 
Daniels  at  Lily  Lake,  Laporte,  Indiana,  and  sent  to  the  United  States 
National  Museum.  Mmwasellvs  daniehl  is  the  fifth  known  species  of 
the  genus  Mancdsellus^  M,  hraehyunis  Harger,  M,  tenctx  Harg^er,  M. 
inacrourus  Grarman,  and  M.  Uneatna  (Say)  hav- 
ing been  previously  made  known,  and  one  sub- 
species, M.  teimx  dU<ita  Harger. 

Family  ASELLID^. 

MANCASELLUS  Harger. 

MANCASELLUS  DANIELSI,  new  species. 

Body  broadly  oval,  with  lateral  parts  of  seg- 
ments widely  expanded.  Head  broader  pos- 
teriorly than  anteriorly,  the  posterior  part 
being  as  wide  as  the  first  thoi^acic  segment. 
Lateral  margins  have  a  deep  and  wide  incision 
which  separates  the  narrower  anterior  lobes 
fi'om  the  widely  expanded  posterior  lobes. 
The  eyes  are  opposite  these  incisions.  The 
frontal  margin  is  produced  in  a  small  median 
point,  on  either  side  of  which  is  a  shallow 
depression,  followed  by  another  point,  in  turn 
succeeded  by  a  slight  depression.  The  antennulae  are  short,  reaching 
only  to  the  extremity  of  the  fourth  joint  of  the  peduncle  of  the 
ant^ennae;  the  flagellum  contains  eight  joints.  The  antennae  are  very 
long,  extending  nearly  the  entire  length  of  the  body.  The  mandible 
is  without  a  palp. 

The  thoracic  segments  are  subequal  in  length.     The  lateral  parts 
are  widely  expanded,  with  lateral  margins  entire. 


Fig.  1.— MANCASELLUS 
DAKIBLBI.      X3|. 
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Fig.  2.— Mandible  of   Man 
casellu8  dahiei^si. 


The  caudal  segment  is  narrower  posteriorly  than  anteriorly,  with 
the  end  obtusely  rounded.  Width  of  segment  at  base  about  one  and 
one-half  times  its  length. 

The  caudal  stylets  are  long  and  slender,  the  length  of  the  stylet 
being  equal  to  the  length  of  the  caudal  segment.     The  basal  joint  is 

equal  to  the  length  of  the  fifth  peduncular 
joint  of  the  antennse.  The  outer  branch  is 
half  as  long  as  the  inner  branch. 

The  first  pair  of  legs  are  subchelate.  The 
propodus  is  broadly  expanded  and  armed  on 
the  inner  margin  with  a  large  tooth  about 
halfway  between  the  base  and  the  articula- 
tion of  the  joint  with 
the  dactylus.  Between 
the  tooth  and  the  articu- 
lation of  the  dactylus  with  the  propodus  is  a 
process  having  a  blunt,  truncate  extremity.  The 
dactylus  is  provided  with  two  teeth  near  the  bas(^ 
on  the  inner  margin.  The  caipus  is  small  and 
triangular  in  shape.  The  merus  is  produced  at 
the  upper  outer  angle. 

The  remaining  six  pairs  of  legs  are  similar  in 
structure    and    ambulatory    in    character,    with 
biunguiculate  dactyli. 

Three  specimens  were 
found  at  Lily  Lake, 
Laporte,  Indiana,  by  Mr. 
Daniels. 

Tr/pe.—CRt  No.  25693, 
U.S.N.M. 

This  species  is  more 
closely  related  to  Jf.  tenax 
Harger  than  to  any  other 
species  of  the  genus.  It  differs,  however,  from 
M.  tenax  in  the  greater  length  of  the  antenna?, 
which  extend  neaj-ly  the  entire  length  of  the 
body,  while  in  M,  tenax  they  are  only  half  the 
length  of  the  body;  in  the  greater  width  of  the 
caudal  segment  in  proportion  to  its  length,  the 
width  being  one  and  one-half  times  the  length, 
while  in  M.  tenax  the  width  and  length  of  this  segment  are  about  equal; 
in  the  greater  length  of  the  caudal  stylets,  which  are  equal  to  the  length 
of  the  caudal  segment,  while  in  M.  tenax  they  are  only  a  little  longer 
than  half  the  length  of  the  caudal  segment;  in  the  greater  length  of 
the  basal  segment  of  the  stylet,  its  length  being  equal  to  the  length 


Ficj.  3.— Maxilipbd  of 
Mancasellus  daniblbt. 
Greatly  enlarged. 


Fio.    4.— Le«    of    first 
FAIR     op    Mancasellus 

DANIELBI.      X   14i. 


Digitized  by 


Google 


N0.1294.  A  NEW  FRESH-WATER  ISOPOD— RICHARDSON,  507 

of  the  fifth  joint  of  the  peduncle  of  the  antennae,  while  in  M.  fenax  it 
is  equal  to  the  length  of  the  fourth  joint  of  that  organ  (the  fourth 
joint  of  the  peduncle  of  the  antennae  in  both  species  being  shorter  than 
the  fifth  joint);  in  the  greater  breadth  of  the  entire  body  in  propor- 
tion to  its  length,  M.  tenax  being  narrower  in  width  as  compared  to 
its  length;  and  in  the  difference  in  the  legs  of  the  first  pair,  the 
propodus  in  M.  tenax  being  armed  with  one  broad  low  tubercle  (in 
the  sub-species  dilata  the  propodus  is  armed  with  three  acute  teeth), 
while  in  M.  danielsi  the  propodus  is  armed  with  one  large  tooth  and 
one  bluntly  ending,  truncate  process,  the  dactylus  being  provided  with 
two  teeth  at  the  base,  the  dactylus  in  M.  tenax  being  armed  with  spines 
on  the  inner  margin,  of  which  the  distal  ones  are  the  larger,  and  at  the 
end  with  a  large  spine. 

This  species  differs  from  M.  lineatus  (Say)  in  having  antennae  some- 
what shorter,  in  the  fact  that  the  propodus  of  the  first  pair  of  legs  is 
provided  with  a  bluntly  ending  process  between  the  long  tooth,  situ- 
ated about  the  middle  on  the  inferior  margin,  and  the  articulation 
of  the  dactylus  with  the  propodus;  and  in  the  longer  outer  branch  of 
the  caudal  stylets,  it  being  half  as  long  as  the  inner  branch,  while  in 
M,  lineatus  it  is  only  one-third  the  length  of  the  inner  one. 

Named  for  Mr.  L.  E.  Daniels,  by  whom  the  specimens  were  col- 
lected. 
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A  NEW  TERRESTRIAL   ISOPOD  OF   THE  GENUS  PSEUD- 
ARMADILLO  FROM  CUBA. 


By  Harriet  Richardson, 

CoUabaratoTf  Divm&n  of  Marine  Invertebrales. 


Only  one  species  of  this  genus  is  known,  PHcudarmadillo  carinulaiuH 
Saussure.  The  species  herein  described,  to  which  the  name  P.  gUlicmus 
is  given,  was  collected  at  Nueva  Verona,  Isla  de  Pinos,  Cuba,  by 
Messrs.  Palmer  and  Riley.  Only  a  single  specimen  was  sent  to  the 
United  States  National  Museum. 

Family  ARMADILLIDID^E. 

PSEUDARMADILLO  Saussure. 
PSEUD  ARMADILLO  GILLIANUS,  new  species. 

Body  strongly  and  thickly  tuberculate.  The  thorax  is  armed  with 
two  longitudinal  rows  of  long  stout  spines,  each  row  being  halfway 
between  the  median  line  and  the  lateral  margin.  On  the  seventh 
thoracic  segment,  however,  the  spines  are  closer  together  and  are 
much  longer.  A  long  median  spine  is  present  on  the  fifth  abdominal 
segment. 

The  head  has  the  anterior  margin  produced  in  three  lobes;  a  median 
lobe,  which  is  broad  and  roundly  truncate,  and  two  lateral  lobes, 
broadly  rounded.  The  posterior  portion  of  the  head  bears  four 
prominent  tubercles  in  a  transverse  series,  the  two  outer  ones  being 
nmcb  larger  and  stouter,  with  broad  bases.  The  eyes  are  black  and 
distinct  and  are  situated  post-laterally.  The  antennae  reach  the  middle 
of  the  first  thoracic  segment;  the  flagellum  is  two- jointed,  the  proximal 
joint  being  three  or  four  times  shorter  than  the  distal  one. 

The  first  thoracic  segment  is  covered  with  small  tubercles,  except  at 
the  sides.  The  posterior  portion  of  the  lateral  part  of  the  segment  is 
produced  backward  a  little,  the  post-lateral  angulation  being  rounded. 
The  lateral  border  is  curved  upward,  forming  a  slight  concavity.  On 
either  side  of  the  segment  halfway  between  the  median  line  and  the 
lateral  margin,  and  on  the  posterior  part  of  the  segment,  is  a  long 
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stout  spine,  directed   backward.     The   coxopodites  are  distinct  the 
entire  length  of  the  first  segment  on  the  under  side  and  ea<'h  is  in 
the  fomi  of  a  ridge,  ending  in  a  bifurcate  tooth-like  process.     The 
second  thoracic  segment  has  the  coxopodites  of   the  under  side  in 
the  form  of  tooth-like  processes.     The  lateral  spines  of  the  second, 
third,  fourth,  fifth,  and  sixth  segments  form  two  longitudinal  series, 
one  on  either  side  of  the  median  line,  halfway 
between  that  and  the   lateral   margin,  and   in 
line  with  those  of  the  first  segment.     The  spines 
of  the  seventh  thoracic  segment  are,  however, 
much  closer  together  and  are  also  much  longer. 
The    seventh    segment    is   produced    backward 
about  the  center,  so  that  it  is  longer  at  that 
point  than  at  the  sides.     The  lateral  portions 
of  the  second,  third,  fourth,  and  fifth  segments 
are   drawn   out   in    narrow  rounded  processes, 
slightly  curving  upward  at  their  extremities. 
The  sixth  and  seventh  segments  have  the  lateral 
portions  drawn  out  in  processes  which  are  some- 
what truncate  at  their  extremities.     All  those 
segments  are  thickly  tuberculate  except  at  the 
sides  and  on  the  anterior  por- 
tion, where  the  segment  artic- 
^"- ll^^ZT^'Tr'"     "lates  with  the  one  imincdi- 
ately  anterior  to  it. 
The  first  two  segments  of  the  abdomen  are  con-     fi«.  2— abdomen   of 
cealed  by  the  last  thoracic  segment.    All  the  abdom-        phkidarmapillo 
inal  segments  are  tuberculate.     One  tubercle  in  the 
median  line  of  the  third  segment  is  somewhat  enlarged  and  more 
prominent  than  the  others.     One  tubercle  in  the  median  line  of  the 
fourth  segment  is  slightly  more  enlarged  than  the  tubercle  of  the  pre- 
ceding segment.     A  long  stout  spine  directed  back- 
ward is  present  on  the  fifth  abdominal  segment  in  the 
median  line.     At  the  base  of  the  tin*minal  segment  is  a 
large  prominent  tubercle,  very  much  larger  than  those 
of  the  third  and  fourth  alxlominal  segments.     The  ter- 
FiG.  3.-LATERAL      niiual  segment  is  triangularly  shaped,  with  the  apex 
MF^rT  a*5.^*^^      produced  in  a  truncate  process.     The  basal  segment  of 
the  uropoda,  seen  from  the  dorsal  side,  is  large,  wider 
at  the  base  than  at  the  apex,  filling  the  space  between  the  lateral  proc- 
ess of  the  fifth  abdominal  and  the  terminal  abdominal  segment,  and 
continuing  the  oval  outline  of  the  body.     The  outer  branch  is  very 
small  and  is  inserted  at  the  posterior  angle  of  the  basal  joint.     The  basal 
joint,  seen  from  the  under  side,  is  very  large,  triangular  in  shape,  the 
basal  joint  of  either  uropod  meeting  in  the  median  line  at  the  upper 
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inner  angle.  From  this  angle  the  inner  branches  of  the  uropoda 
extend  in  the  form  of  narrow  elongate  processes,  broader  at  the  apex 
than  at  the  base  and  not  quite  reaching  the  posterior  extremity  of  the 
terminal  abdominal  segment. 

A  single  specimen,  a  female,  was  collected  by  Messrs.  Palmer  and 
Riley  in  Cuba  at  Nueva  Verona,  Isla  de  Pinos,  July  10,  1900. 

Ti/pe.—C^t  No.  25694,  U.S.N.M. 

This  species  differs  from  the  type  and  only  species  of  the  genus 
P^euda/nnadillo  carinxdahis  Saussure,^  in  the  presence  of  two  longi- 
tudinal rows  of  long  stout  spines  on  the  thorax, 
a  row  on  either  side  of  the  median  line  half- 
way between  that  and  the  lateral  margin,  while 
in  the  description  of  P,  carinulatus  only  two 
tubercles  (not  spines)  are  mentioned  as  Inking 
present  on  the  thorax,  the  last  thoi'acic  seg-  fi«.  4.— abdomen  and  uropo. 
ment  alone  being  armed  with  two  large  tri-  ^"  (underside),  x  94. 
angularly  shaped  (triquetres)  tubercles;  in  the  absence  of  the  longi- 
tudinal carinsB,  mentioned  in  the  description  of  1\  carinulutiis  as  being 
present  on  the  lateral  part«  of  the  thoracic  segments  and  the  third 
abdominal  segment;  in  the  presence  of  a  large  spine  on  the  fifth 
abdominal  segment  in  the  median  line,  which  is  represented  in  1\  cari- 
mdittu^  by  a  strong  tubercle,  and  in  the  presence  of  eyes,  which  arc 
wholly  wanting  in  P,  cannulatm. 

Named  for  Dr.  Theodore  Gill,  the  eminent  natumlist. 


*  M6m.  <le  la  8<)c.  de  Physique  etd'Histoire  Naturelle  de  Geneve,  XIV,  1858,  p. 
483-485,  pi.  V,  tig.  43 
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A  REVIEW  OF  THE  CH^ETODONTID^  AND  RELATED 
FAMILIES  OF  FISHES  FOUND  IN  THE  WATERS  OF 
JAPAN. 


By  David  Starr  Jordan  and  Henry  W.  Fowler, 

OJ  the  Leland  Stanford  Junior  University. 


In  the  present  paper  an  account  is  given  of  the  elapanese  fishes 
belonging  to  the  Ohastodontidse  and  to  the  more  or  less  closely  related 
families  of  Zeidee^  Antigonlidse^  PlxLtucidce^  Acanthurid<e^  and  Sigani- 
dse.  The  account  is  based  on  material  collected  in  1900  by  Jordan  and 
Snyder  under  the  auspices  of  the  Hopkins  Seaside  Laboratory  of  Stan- 
ford University,  in  connection  with  the  series  in  the  United  States 
National  Museum,  and  some  specimens  collected  by  the  U.  S.  Fish 
Commission  steamer  Alhatross. 

The  families  included  in  this  paper  may  be  thus  distinguished: 

a.  Ventral  raye,  I,  6  to  I,  8;  sc^ales  minute  or  wanting;  pubic  bone  short;  post- 
temporal  firmly  attached  to  the  skull. 

aa.  Ventral  rays,  I,  5 zbid^  I. 

h.  Teeth  very  small,  not  brush-like  nor  united;  gill-membranes  separate,  free 

from  isthmus;  pelvis  very  long;  scales  ctenoid antigoniid^.,  II. 

66.  Teeth  elongate,  brush-like  or  incisor-like;  gill-membranes  united  to  the  broad 
scaly  isthmus;  soft  scaly  fins. 
c.  Post-temporal  bifurcate  or  trifurcate,  not  united  with  the  skull;  teeth  slen- 
der, hardly  brush-like;   maxillary  distinct;  dorsal  spines  not  separated 
from  the  soft  rays;  body  very  deep;  soft  dorsal,  anal,  and  ventrals  much 

elevated platacid^  III. 

cc.  Post-temporal  apparently  simple,  firmly  united  to  the  skull;  dorsal  fin 

continuous. 

d.  Teeth    brush-like,   setiform,   thick-set;  post-temporal   with    a  foramen 

which  is  usually  fully  perforate;  carnivorous  fishes  with  the  intestinal 

canal  short;  the  caudal  peduncle  unarmed  and  the  pubic  bone  not 

greatly  developed;  maxillary  distinct. 

e.  Scales  well  developed cHiETODONTiDife,  IV. 

ee.  Scales  reduced  to  minute  asperities;  some  of  the  dorsal  spines  fila- 
mentous    ZANCLlDiE,  V. 

dd.  Teeth  incisor-like,  in  a  single  series;  post-temporal  with  a  foramen 
which  does  not  pass  through  the  bone;  scales  minute,  rough;  herbiv- 
orous fishes  with  the  intestinal  canal  elongate;  the  caudal  peduncle 
usually  armed  with  spines  or  tubercles;  maxillary  and  premaxillary 
immovably  unite<i;  post- temporal  united  with  skull;  pubic  bones  very 

long,  bent,  firmly  attached  to  each  other acanthurid^  VI. 

OGtt.  Ventral   rays,   I,  3,  I;   anal  spines,   seven;   dorsal   spines  thirteen;   scales 
minute,  cycloid;  teeth  incisor-like siganid.k,  VII. 
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Family  I.     ZEID^E. 

JOHN  DORIES. 

Body  short,  deep,  much  compressed  and  elevated,  naked  or  covered 
with  minute,  smooth  scales,  or  with  bony  protuberances.  Mouth 
large,  terminal,  the  upper  jaw  protractile.  Teeth  small,  in  narrow 
bands  or  single  series  on  the  jaws  and  vomer,  and  sometimes  on  the 
palatines.  Eyes  lateral,  placed  high;  opercle  much  reduced;  some 
of  the  bones  of  head  usually  with  spines;  preopercle  not  serrate. 
Post-temporal  ver\^  finnly  attached  to  the  skull;  lower  limb  adnate  for 
its  whole  length;  the  distal  end  only  of  its  upper  limb  is  attached. 
The  supra-clavicle  short  and  trianglar,  bearing  a  short  spine  near  its 
anterior  angle,  its  posterior  edge  divided  into  three  spines,  two  or 
three  of  which  stand  out  above  the  surface  of  the  skin.  Ventral  edge 
often  serrate,  with  strong  bony  plates.  Lateral  line  well  developed, 
concurrent  with  the  back.  Branchiostegals,  7  or  8.  Gill-openings 
wide,  the  membranes  little  united,  free  from  the  isthmus.  Pseudo- 
branchiae  large.  Air  bladder  large.  Gill  rakers  usually  short;  gills 
4,  no  slit  behind  the  fourth.  Dorsal  fin  emarginate  or  divided,  the 
anterior  part  with  spines,  which  are  often  strong,  the  posterior  part 
longer,  its  highest  rays  behind  the  middle;  soft  anal  entirely  similar 
to  soft  dorsal,  usually  preceded  by  1  to  4  spines,  which  are  not  gradu- 
ated and  which  often  form  a  separate  fin;  pubic  bone  short;  ventral 
fins  thoracic,  Avell  developed,  their  rays  usually  I,  6  to  I,  8;  pectorals 
small;  caudal  fin  rounded,  on  a  moderate  peduncle.  Lateral  line 
obscure,  unarmed.  Pyloric  caeca  exceedingly  numerous.  Vertebrae 
about  32  {Zem).  Fishes  of  singular  appearance,  inhabiting  warm  seas, 
often  at  considerable  depth.  The  species  undergo  great  changes  in 
the  course  of  development.  The  ''John  Dory"  {Zeusfaber)  is  a  well- 
known  food-fish  of  southern  Europe.  The  increased  number  of 
ventral  rays  and  the  armature  of  the  bell}^  in  this  family  suggest 
relationship  with  the  Berycoids;  the  adnate  post- temporal  suggests  the 
Chaetodonts.  We  follow  Mr.  Starks  in  associating  the  Zeidca  with  the 
Chaetodonts,  removing  them  from  all  association  with  the  Scombroid 
forms,  to  which  they  bear  only  the  most  superficial  resemblance.  The 
actual  place  of  Zeus  in  the  system  is  still  uncertain,  but  it  should  not 
be  separated  far  either  from  the  Berycoids  or  the  Chaetodonts. 

a.  Dorsal  spines  very  strong,  sometimes  filamentous;  anal  spines  3  or  4.     Bony 
spinous  plates  present  along  bases  of  vertical  fins,  and  between  ventrals  and 
anal. 
h.  Anal  spines  3;  l)oth  dorsals  with  strong  bony  spinous  plates  at  base;  ventral 

rays  I,  6,  or  I,  7 ZenopsiSf  1. 

hb.  Anal  spines  4;  no  plates  at  base  of  spinous  dorsal;  scales  evident Zeus,  2. 

hbb.  Anal  spines  2,  the  first  strong,  immovable;  bony  plates  very  small;  scales 
obsolete Cyiiojmsy  3. 
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1.  ZENOPSIS  Gill. 
Zenopsis  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1862,  p.  126  (nehuloms). 

Body  ovate,  much  compressed,  without  scales  and  without  warts  or 
humps  in  the  adult.  Head  deeper  than  long,  its  anterior  profile  steep. 
Mouth  rather  large,  upper  jaw  protractile;  teeth  small  on  jaws  and 
vomer,  none  on  the  palatines.  Various  bones  of  the  head  and  shoul- 
der girdle  armed  with  spines.  Series  of  bony  plates  along  the  sides 
of  the  belly  and  the  bases  of  both  dorsal  and  anal,  each  plate  armed 
with  a  strong  spine  with  radiating  strise  at  the  base.  Gill  i*akers  short. 
Dorsal  spines  very  strong,  usually  10  in  number,  some  of  them  fila- 
mentous; anal  spines  3;  ventral  fins  long,  the  mys  I,  6,  or  I,  7. 
Caudal  peduncle  slender,  the  fin  not  forked.  This  genus  differs  from 
Zeus  mainly  in  the  presence  of  3  anal  spines  instead  of  4,  and  in  the 
greater  development  of  the  spinous  armature. 

(Z^v,  a  poetic  form  of  Zevg^  Jupiter;  otpig^  appearance.) 

I.  ZENOPSIS  NEBULOSA  (Schlegel). 
KAGAMIDAI  (MIRROR  TAI  OR  PERCH). 

Zeus  nebuloms  Schlecjel,  Fauna  Japonica,  Poiss.,  1847,  p.  123,  pi.  lxvi;  Naga- 
saki.— GOnther,  Cat.  Fish,  II,  1860,  p.  395;  Japan.— Steindachner  and 
DdDERLEiN,  Fische  Japans,  IV,  1884,  p.  14;  Tokyo. — Nystrom,  Svensk. 
Ak.  Handl.,  1887,  p.  32;  Nagasaki.— Ishikawa,  Prel.  Cat.,  1897,  p.  43; 
Tokyo.— Jordan  and  Snyder,  Proc.  U.  S.  Nat.  Mus.,  1900,  p.  359;  Tokyo. 

Head  2i;  depth  If.  D.  IX  or  10-27;  A.  111-25;  P.  12;  V.  1-6.  Body 
short,  deep,  compressed  and  elevated.  No  scales;  the  skin  naked  and 
smooth;  12  to  14  bony  buckle I's  along  the  base  of  the  dorsal  fin  on  each 
side,  each  armed  with  a  short  curved  spine,  which  is  directed  outward 
and  backward,  and  marked  with  radiating  ridges;  along  the  abdominal 
ridge  of  the  body  from  the  gill-opening  are  a  series  of  bony  bucklers 
'On  each  side,  which  are  3  before  ventrals,  8  between  the  latter  and 
anal,  and  7  or  8  along  the  base  of  the  anal;  the  dorsal  bucklers  are 
smallest  at  base  of  spinous  dorsal,  becoming  enlarged  at  the  middle  of 
the  soft  dorsal;  the  bucklers  before  ventral  are  very  small,  the  middle 
ones  between  the  base  of  the  ventral  and  anal  and  along  the  base  of  the 
latter  the  largest.  Head  long,  deep,  and  obliquely  quadrangular,  the 
upper  profile  concave;  snout  short;  eye  moderate,  high,  \\  to  IJ  in 
snout,  3 J  to  4  in  total  length  of  the  head,  and  1^  to  If  in  maxillary; 
anterior  margin  of  eye  nearer  the  posterior  margin  of  the  opercle  than 
the  tip  of  the  snout;  mouth  large,  deep,  obliquely  vertical,  and  with 
the  mandible  protruding;  the  maxillary  broad  distally  for  about  three- 
fifths  to  two-thirds  the  diameter  of  the  eye,  and  not  extending  poste- 
riorly below  in  front  of  the  eye;  lips  very  broad  and  thin;  teeth  small 
in  both  jaws  and  directed  inward;  nostrils  close  together,  directly  in 
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front  of  the  eye,  and  the  posterior  very  much  larger  than  the  anterior; 
above  the  eye  a  number  of  small  denticles  in  a  single  series  on  each 
side;  distal  extremities  of  the  articulars  produced  into  two  small 
spines  below;  dentaries  with  two  small  spines  at  the  symphasis  below; 
edge  of  preoperculum  very  long  and  oblique  and  the  angle  very  obtuse 
and  rounded;  top  of  head  with  two  ridges  between  the  eyes,  the  inter- 
orbital  space  two-thirds  to  five-sixths  in  the  eye.  Gill-opening  very 
large,  its  lower  margin  at  least  twice  that  of  the  upper;  gill  rakers 
short,  stumpy,  rounded,  and  few;  no  slit  behind  the  fourth  gill-arch. 

Origin  of  spinous  dorsal  behind  the  eye;  the  spines  thick  and 
strong,  terminating  in  long,  thread-like  filaments,  and  highest  ante- 
riorly; origin  of  soft  dorsal  about  over  the  first  anal  spine,  the  fin,  like 
the  soft  anal,  with  the  posterior  rays  the  longer;  anal  spines  graduated 
from  the  first,  which  is  the  largest  and  only  a  little  longer  than  the 
eye;  pectoral  a  trifle  in  advance  of  the  base  of  the  first  dorsal  spine, 
about  equal  to  the  snout,  and  with  its  upper  mys  the  longer;  ventrals 
a  little  in  front  of  the  middle  of  the  eye,  If  to  If  in  body,  the  middle 
rays  the  longest  and  the  innermost  the  shortest;  caudal  short,  the  edge 
convex,  and  2  to  2i  in  the  ventrals.  Lateral  line  much  arched  in 
front,  descending  to  the  sides  posteriorly  and  then  running  straight. 
Caudal  peduncle  very  narrow  and  compressed,  from  one-half  to  three- 
fifths  the  eye.  Color  in  alcohol,  silvery  brown,  dark  on  back  and 
upper  part  of  head,  inclining  to  silver  white  below;  filaments  of 
spinous  dorsal  brownish  black,  blotches  on  the  membranes  above  dark 
brown;  ventrals,  dark  brownish,  becoming  darker  distally,  the  outer 
portion  blackish  and  with  5  dark  blackish  cross-bands;  caudal  with 
the  outer  portion  with  a  dusky  blotch;  body  marked  with  a  number  of 
large  brownish  spots  or  blotches  on  the  sides,  which  are  most  distinct 
in  the  smaller  examples;  in  all  the  specimens  traces  on  sides  behind 
gill-openings  of  a  blackish,  ocellated  spot;  caudal  peduncle  dark  above 
and  2  dark  spots  at  the  base  of  the  side  in  the  2  small  examples. 
Here  described  from  Misaki  specimens;  the  largest  collected  by  Pro- 
fessor Otaki  measures  4|J  inches. 

This  species  is  rare  on  the  coast  of  Japan,  being  found  in  I'ather 
deep  water.  We  have  two  specimens,  one  from  Tokyo,  the  other  from 
Misaki. 

{nebulo»m^  clouded.) 

2.   ZEUS  Linnaeus. 

Zeus  L1NN.EU8,  Syst.  Nat,  10th  ed.,  1758,  p.  137  (faher;  includes  Selene^  Alectis, 
Zeus  J  Capros). 

Body  ovate,  much  compressed,  covered  with  small  rudimentary 
scales.  Head  deeper  than  long,  its  profile  steep.  Mouth  large,  the 
upper  jaw  protractile;  small  teeth  on  jaws  and  vomer,  none  on  pala- 
tines; preopercle  unarmed;  a  series  of  spinous  plates  between  ventrals 
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and  anal;  a  series  of  bony  plates  along  base  of  soft  doi'sal  and  anal, 
none  along  spinous  dorsal;  each  plate  armed  with  a  pair  of  spines. 
Gill  rakers  short.  Dorsal  fins  separate,  near  together;  doi-sal  spines 
high  and  strong,  some  of  them  filamentous;  anal  spines  4;  ventral  rays 
1,  7.  Species  rather  few,  fishes  of  remarkable  appearance,  all  of  the 
Old  World,  and  all  marked  by  a  round  black  spot  in  the  middle  of  the 
side. 

(Zevs^  Jupiter,  the  common  John  Dory  having  been  called  ''IHacis 

a.  ZEUS  JAPONICUS  Cuvier  and  Valenciennes. 

KANETATAKI  (GONG  RINGER);  MATODAI  (TARGET  PERCH);  MATOUWO 

(TARGET  FISH). 

Poisson  d  Miroir  du  Japan  Tilesius,  Krusenstems'  Reise,  Atlas,  about   1809, 

pi.  LI,  fig.  1;  Japan. 
Zeus  jap<micus  CrviKR  and  Valenciennes,  Hist.  Nat.  Poise.,  X,  1835,  p.  24  (on  a 

Japanese  drawing). — Schlegel,  Fauna  Japonica,  Poiss.,  1847,  p.  123,  pi. 

Lxvi  A.;  Nagasaki  (Zeus  faber  japonicus  on  plate). — Bleekbr,  Verb.    Bat. 

Gen.,  XXVI,  1857,  Japan,  p.  165.— Nyotrom,  Svensk.  Vet.  Ak.  Handl.,  1887, 

p.  32;  Nagasaki.— IsHiKAWA,  Prel.  Cat.  1897,  p.  43;  Tokyo,  Boshu,  Nagasaki.— 

Steindachner,  Reise  Aurora,  1898,  p.  211;  Kobe. — ^Jordan  and  Snyder, 

Proc.  U.  S.  Nat.  Mus.,  1900,  p.  359;  Tokyo. 

Head  2i;  depth  2.  D.  X-23,  A.  lV-22,  P.  14,  V.  1-7;  scales 
15-110-80.  Body  compressed,  deep,  and  covered  with  small  cycloid 
scales;  no  bucklers  along  the  base  of  the  spinous  dorsal;  along  the 
base  of  the  soft  dorsal  7  bony  bucklers,  and  all  but  the  first  with  2 
short,  strong,  thorn-like  spines,  the  inner  the  larger,  compressed  in 
front  or  above,  directed  backward,  and  the  outer  short,  directed 
backward,  outward,  or  slightly  forward;  6  similar  spines  along  the 
base  of  the  anal  on  each  side;  along  the  abdominal  ridge  of  the  body, 
from  the  gill-opening,  are  a  series  of  bony  bucklers  on  each  side,  which 
are  6  before  the  venti*als  and  3  more  in  the  middle  between  each  series, 
8  between  the  latter  and  the  anal;  all  the  bucklers  smooth  without 
radiating  ridges,  and,  except  those  along  the  soft  dorsal  and  anal,  with 
a  single  low,  short  spine  directed  backward.  Head  long,  deep,  greatly 
compressed,  the  upper  profile  convex;  snout  a  little  over  2  in  the  head; 
eye  rather  small,  2i  in  snout,  4i  in  head,  and  2|  in  maxillary;  anterior 
margin  of  eye  nearer  the  tip  of  the  snout  than  the  posterior  margin 
of  the  opercle;  mouth  large,  deep,  obliquely  vertical,  and  with  the 
mandible  protruding;  the  maxillary  broad  distally,  equal  to  three- 
fourths  the  eye,  and  extending  posteriorly  below  the  posterior  nostril; 
lips  very  broad  and  thin;  teeth  small  in  the  jaws  and  directed  inward; 
no.strils  close  together  and  directly  in  front  of  the  eye,  the  posterior 
very  much  larger  than  the  anterior;  2  spines  behind  the  eye  and  above 
its  center,  but  the  top  of  the  head  smooth  and  without  any  spines 
over  the  eyes;  distal  extremities  of  the  articulars  produced  into  2  small 
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spines  below;  quadrate  with  a  small  spine  below  and  behind  the  end 
of  the  maxillary;  dentaries  with  2  small  spines  at  the  symphysis 
below;  edge  of  the  preoperculum  very  long  and  oblique,  the  angle 
exceedingly  obtuse  and  rounded;  top  of  the  head  with  2  ridges 
between  the  eyes,  the  interorbital  space  two-thirds  of  the  eye.  Gill- 
opening  very  large,  its  lower  margin  three  times  that  of  the  upper; 
gill  rakers  short,  stumpy,  and  rounded,  5+8;  no  slit  behind  the  fourth 
gill-arch. 

Origin  of  spinous  dorsal  a  little  before  the  posterior  margin  of  the 
operculum,  the  spines  thick,  strong,  and  elongated,  terminating  in 
long,  thread-like  filaments,  and  with  their  bases  on  each  side,  except 
the  first  and  last  two,  with  a  single  short  spine  projecting  backward; 
the  spinous  dorsal  high  anteriorly;  soft  dorsal  and  anal  gradually 
becoming  higher  posteriorly,  the  origin  of  the  former  behind  that  of 
the  latter  and  the  origin  of  the  latter  under  the  sixth  dorsal  spine;  anal 
spines,  except  the  first,  with  basal  spines  like  those  on  the  spinous 
dorsal;  the  first  anal  spine  shorter  than  the  second,  which  is  the  longest, 
and  3  in  the  head,  and  the  others  both  still  shorter,  the  last  being  the 
shortest;  pectoral  rather  short,  in  advance  of  the  spinous  dorsal,  but 
posterior  to  the  posterior  margin  of  the  eye,  rounded,  and  with  its 
upper  rays  the  longer;  ventrals  long,  expanded,  below  the  posterior 
part  of  the  eye,  the  spine  more  than  half  the  length  of  the  fin  and  the 
innermost  ray  the  shortest;  ventrals  If  in  head  and  reaching  the  base  of 
the  second  anal  spine;  caudal  with  the  margin  convex  and  its  length  If 
in  head.  Lateral  line  very  high  in  front,  descending  posteriorly  to  the 
sides  and  then  running  straight  to  the  base  of  the  caudal.  Caudal 
peduncle  compressed  and  about  equal  to  the  eye.  Color  in  alcohol, 
brown,  darker  above;  the  spinous  dorsal  blackish  brown,  with  indis- 
tinct darker  spots;  spinous  anal  with  its  lower  borders  and  the  ventral 
fins  blackish ;  on  the  sides  are  about  9  indistinctly  defined  dark  brownish 
bars  running  longitudinally,  becoming  reticulated  somewhat  as  their 
course  is  interrupted  by  a  large  dark  ocellus  on  the  sides  a  short  dis- 
tance behind  the  opercles;  the  lateral  ocellus  marked  with  a  smaller 
and  darker  ring  inside;  a  dark  spot  at  the  base  of  the  caudal;  caudal 
dusky  on  the  outer  border.  In  small  and  young  examples  the  spinous 
dorsal  is  more  or  less  distinctly  spotted,  and  there  are  traces  of  several 
bands  across  the  caudal.  Here  described  from  a  large  specimen  from 
Tokyo,  which  measures  12i  inches. 

This  species  is  close  to  the  John  Dory  of  ^nxoipe  {Zeus  fc^er  Lin- 
naeus), differing  mainly  in  the  reduced  number  of  bony  plates.  In 
color  and  habit  the  two  species  are  very  similar.  The  species  is  a 
common  inhabitant  of  the  bays  of  southern  Japan,  being  taken  in 
shallow  water  at  almost  every  haul  of  the  net. 

Our  specimens  are  from  Tokyo,  Misaki,  Kobe,  Hiroshima,  Tsuruga, 
and  Nagasaki. 
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3.  CYTTOPSIS  Gill. 
Oyttopsis  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1862,  p.  126  {roseus);  no  description. 

Body  ovate,  much  compressed,  with  rudimentary  scales;  mouth 
rather  small,  the  upper  jaws  extremely  protractile;  teeth  small  on 
jaws  and  vomer;  preopercle  entire;  supraorbital  ridges  serrated;  gill 
rakers  very  short;  dorsal  spines  strong,  not  filamentous;  ventral  rays 
I,  7.  Anal  with  two  short  spines  more  or  less  coalescent  into  a  knife- 
like spine;  knife-like  spines  on  the  median  line  between  ventral  tins 
and  vent;  spinous  scales  at  base  of  soft  dorsal  and  anal  very  small 
or  obsolete,  not  shield-like,  about  one  for  each  ray,  none  at  base  of 
spinous  dorsal.  Silvery  fishes  of  the  open  seas,  differing  from  Zeus 
in  the  absence  of  bony  plates,  and  from  Cyttus  in  having  knife-like 
spines  between  venti-als  and  anal. 

{cyttua^  Kvrrog  name  of  an  unknown  fish;  ot/ytg^  appearance.) 

3.  CYTTOPSIS  ITEA  Jordan  and  Fowler,  new  species. 

Head  [2i];»  depth  [HV  D.  VII,  30;  A.  1,  30;  P.  14;  V.  I,  9; 
scales  82.  Body  deep,  compressed,  and  covered  with  small  cycloid 
scales;  a  series  of  bony  tubercles  forming  a  ridge  or  keel,  and  covered 
with  thin  skin,  along  the  bases  of  the  soft  dorsal  and  anal,  and  about 
equal  in  number  to  the  fin  rays;  along  the  abdomen,  from  the  gill- 
opening  to  the  anus,  a  single  series  of  bucklers,  7  in  number,  the  last 
three  being  very  large,  and  each  with  a  single  backwardly  directed 
spine;  region  between  and  in  front  of  the  ventrals  flattened  and  broad, 
anteriorly  forming  an  angle  just  behind  the  gill-opening,  which  is 
furnished  with  several  small  denticles;  all  the  bucklers  are  smooth 
and  without  striae.  Head  deep,  the  upper  profile  of  the  snout  and 
space  between  the  eyes  and  origin  of  the  dorsal  concave;  eye  very 
large  and  high  in  the  head  [2  in  the  snout,  If  in  maxillary,  and  3^^  in 
the  head];*  mouth  large  and  deep,  the  maxillary  broad  distally,  equal 
to  one-half  the  eye;  lips  very  broad  and  thin,  the  width  of  the  upper 
equal  to  the  width  of  the  maxillary;  teeth  small,  fine,  and  in  broad 
bands  in  the  jaws,  those  above  very  broad;  nostrils  close  together, 
superior  and  directly  in  front  of  the  eye,  the  anterior  rounded  and  the 
posterior  a  slit  twice  as  long;  above  the  eyes  a  series  of  anteriorly 
directed  small  denticles  on  each  side  of  the  head;  top  of  the  head  with 
some  of  the  bones  striated  and  covered. with  thin  skin;  dentaries  with 
2  small  spines  at  the  symphysis  below;  edge  of  the  preopercle  very 
long  and  oblique,  the  angle  exceedingly  obtuse  and  rounded;  inter- 
orbital  space  concave  and  equal  to  one- half  the  eye.  Gill-opening  very 
large;  branchiostegal  rays,  7;  gill  rakers  short  and  stumpy,  11  in 
number;  no  slit  behind  the  fourth  gill  arch. 

Origin  of  the  spinous  dorsal  behind  the  gill-opening,  the  spines 

^The  brackets  indicate  that  such  measurements,  etc.,  as  are  given  are  not  satisfac- 
tory, owing  to  the  distorted  snout  of  this  specimen. 
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thick,  short,  strong,  sharp,  not  terminating  in  filaments;  third  and 
fourth  dorsal  spines  the  longest  and  a  little  greater  than  the  eye;  first 
dorsal  spine  a  little  shorter  than  the  fifth ;  anal  with  a  single,  compressed, 
short,  tooth-like  spine  hooked  backward  and  falling  behind  the  origin 
of  the  soft  dorsal;  soft  dorsal  and  anal  similar,  the  anterior  rays 
graduated  to  behind  the  middle  of  the  fin,  where  it  is  highest;  pectorals 
before  the  spinous  dorsal,  directly  behind  the  gill-opening,  and  about 
equal  to  the  eye;  ventrals  a  trifle  before  pectorals,  long,  expanded,  a 
little  larger  than  the  base  of  the  soft  dorsal,  and  with  a  very  short  spine 
at  their  bases;  caudal  damaged,  short,  about  li  times  larger  than  the 
eye,  and  its  base  edged  above  and  below  with  3  short,  sharp  spines. 
Lateral  line  strongly  arched  in  front  and  descending  obliquely  behind 


Fig.  1.— CYTTOP8I8  ITEA. 


at  the  caudal  peduncle  and  then  running  straight  to  the  base  of  the 
caudal.  Caudal  peduncle  very  narrow  and  somewhat  thick  and  com- 
pressed, and  a  little  less  than  the  maxillary.  Color  in  alcohol,  brown 
above,  silvery  below,  and  all  the  fins  except  the  ventrals  plain ;  ventrals, 
with  their  outer  halves  of  the  membranes  of  the  fin,  brownish  black, 
the  raj^s  being  pale;  on  the  outer  pails  of  the  membranes  of  the 
spinous  dorsal  some  dark  brownish  black.     [Total  length,  6i  inches.]* 

Here  described  from  an  example  dredged  by  the  U.  S.  Fish  Com- 
misfcion  steamer  Alhatross  in  Suruga  Bay.  It  is  numbered  50562  in  the 
United  States  National  Museum. 

{iria^  a  target.) 

*The  braeketa  indicate  that  such  meaaurements,  etc.,  as  are  given  are  not  satisfac- 
tory, owing  to  the  distorted  snout  of  this  specimen. 
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Family  II.  ANTIGONIID.^.^ 
BOARFISHES. 

Body  compressed  and  elevated,  covered  with  small,  ctenoid  scales; 
sides  of  head  scaly;  preorbital  and  preopercle  more  or  less  serrate  or 
armed;  opercle  small;  gills  normal;  gill-membranes  separate,  free 
from  isthmus;  top  of  head  bony;  premaxillaries  very  protractile,  the 
posterior  process  very  long;  mouth  moderate,  the  lower  jaw  project- 
ing; the  teeth  very  small;  lateral  line  not  extending  on  caudal;  dorsal 
fin  long,  the  stout  spines  separated  from  the  soft  rays  by  a  deep  notch; 
dorsal  spines  not  graduated;  anal  fin  with  three  spines  separated  by  a 
notch  from  the  soft  rays,  the  first  spine  longest;  soft  part  of  anal  as 
long  as  soft  dorsal;  ventralsl,  5,  the  spine  strong,  inserted  below  pec- 
torals; caudal  fin  rounded,  on  a  moderate  peduncle.  Upper  limb  of 
the  post-temporal  widened  at  its  distal  end,  which  affords  a  very  firm 
attachment;  the  lower  limb  short  and  thick.  The  supraclavicle  long 
and  slender,  its  posterior  edge  sharply  serrate,  the  serrations  stand- 
ing out  above  the  surface  of  the  skin.  Vertebi'ce  in  normal  number, 
10+13=23  {in  Caproa).  Species  few,  arranged  in  2  genera,  living  in 
rather  deep  water.  Capros  aper^  the  Boarfish,  superficially  resembles 
the  John  Dory,  Zeus  faher^  and  is  common  on  the  coasts  of  southern 
Europe.  This  family,  like  the  preceding,  is  of  doubtful  aflBnities.  It 
is  only  remotely  allied  to  the  Zeidse^  and  it  has  no  relationship  to  the 
Carangiddd  or  other  Scombroid  forms.  Antigonia  bears  much  super- 
ficial resemblance  to  the  Ephippidse^  a  resemblance  doubtless  arising 
from  real  aflSnity,  as  is  shown  by  the  form  and  attachment  of  the 
post-temporal.  An  extinct  genus,  Proantigoiiia^  is  said  to  connect 
Antigonia  with  Capros. 

a,  lAteral  line  complete.    Body  deeper  than  long,  covered  with  rough  scales. 
6.  Teeth  slender,  in  jaws  only;  anal  spines  strong Antigonia,  4. 

4.  ANTIGONIA  Lowe. 

Antigonia  Lowe,  Proc.  Zool.  Soc.  Lond.,  1843,  p.  85  (capros). 
Caprophonus  MCller  and  Troschbl,  Hone  Ichthyologicje,  III,  1846,  p.  28  (aurora), 
Hypsinoius  Schlbgbl,   Fauna  Japonica,   Poiss.,   1847,  p.   84,    pi.   xlii,   fig.  2 
(rubescena). 

Body  very  deep,  the  depth  much  greater  than  the  length  of  body, 
which  is  excessively  compressed  and  covered  with  moderate-sized, 
finn,  rough  ctenoid  scales;  profile  from  nape  to  dorsal  very  steep  and 
nearly  straight.  Surface  of  head  above  with  rough  bony  striae;  pre- 
opercle and   suborbital  bones   armed  with  slender  antrorse  spines; 

*  We  use  the  name  AiUigoniid-ie  in  preference  to  Capridie,  as  Capridu;  <ierived  from 
Capra,  is  applied  to  the  family  of  Goats.  Oiproidie  used  by  Gill  seems  hanlly 
admissible. 
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mouth  .small,  its  cleft  nearly  vertical;  premaxillary  with  a  very  long 
process,  so  that  it  is  extremely  protractile,  perhaps  less  so  than  in 
CaproH;  lower  jaw  projecting;  upper  jaw  somewhat  protractile;  max- 
illary broad,  scaly;  small,  very  slender  teeth  on  jaws  in  one  row,  none 
on  palate;  chin  rough;  preopercle  with  rough  strice,  becoming  antrorse 
spines  below;  cheeks  deep,  covered  with  rough  scales;  opercle  short, 
scaly.  Branchiostegals  6;  gill-membranes  separate,  free  from  isthmus. 
Lateral  line  concurrent  with  the  bac^k.  Fin  spines  stiff  and  strong. 
Dorsals  united,  the  third  spine  stout  and  elevated,  the  sixth  or  last 
spine  shortest,  lower  than  the  soft  rays;  the  tin  is  thus  distinctly 
notched.  Soft  dorsal  and  anal  similar,  long  and  low,  none  of  the  rays 
produced;  anal  spines  3,  joined  to  the  fin,  the  first  longest.  Base  of 
doi-sal  and  anal  with  a  sheath  of  small,  rough  scales  extending  on  the 
fin  spines  and  slightly  on  the  rays,  not  on  the  membranes;  caudal 
peduncle  short  and  deep,  deeper  than  long;  caudal  short,  scjuarely 
truncate;  ventrals  strong,  of  moderate  length,  at  lowest  point  of  ven- 
tral outline,  well  behind  pectorals  and  directly  below  spinous  dorsal, 
which  is  at  its  highest  point  of  dorsal  outline;  ventral  spine  large, 
roughened  anteriorly;  pectorals  moderate,  not  falcate.  Species  few, 
in  waters  of  moderate  depth. 

(  AvriYOVEia^  a  city  founded  by  Antigonus,  the  allusion  not  evi- 
dent.) 

a.    Dorsal  rays  VIII,  36;  anal  III,  33;  snout  very  short steindachneri,  4. 

aa.  Dorsal  rays  IX,  27;  anal  III,  26;  snout  more  produced mbescenSf  5. 

4.  ANTIGONIA  STEINDACHNERI  Jordan  and  Evermann,  MS.,  new  species. 
HISHIDAI  (DIAMOND  TAI);  YOKODAI  (CROSSWISE  TAI). 

?  Antigcmia  capros  Lowk,  Proc.  Zool.  Soc.  London,  1843,  p.  85;  Madeira. 

?  (Japrophoiius  aurora  MUller  and  Troschel,  Horse  Ichthyologica;,  III,  1846,  p. 

28,  pi.  V,  fig.  1;  Barbados. 
Aniigonia  capros  Steindachner  and  Doderlein,  Fische  Japans,  III,  1884,  p.  10, 

fig.  5;  Tokyo,  not  of  Lowe. — Ishikawa,  Prel.  Cat.,  1897,  p.  41;  Tokyo. 

Head  S;  depth  (greater  with  age  and  always  more  than  the  length  of 
the  body)  exceeds  the  length  of  the  body  by  half  an  eye  diameter. 
D.  Vni-36;  A.  111-33;  P.  1,  13;  V.  I,  5;  scales  15-59-41.  Body 
covered  with  rough  ctenoid  scales,  very  deep  and  elevated,  the  back 
forming  a  sharp  angle  at  an  equal  distance  from  the  tip  of  the  snout 
and  the  caudal  peduncle  in  front,  the  apex  forming  the  origin  of  the 
spinous  dorsal;  below  the  profile  of  the  body  is  hemispherical.  Head 
deep,  the  upper  profile  convex  from  the  tip  of  the  snout  and  then 
becoming  concave  over  the  eye  in  front;  snout  two-thirds  the  eye  and 
equal  to  the  interorbital  space;  eye  large  in  the  upper  part  of  the  head 
and  2i  in  its  length;  maxillary  short,  broad,  the  width  equal  to  one- 
third  the  eye,  the  length  4  in  the  head,  not  extending  to  the  lower 
margin  and  not  reaching  the  anterior  margin  of  the  eye;  preorbital 
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edge  denticulate;  mouth  small,  vertical,  and  with  small  teeth  in  each 
jaw;  nostrils  high,  directly  in  front  and  level  with  the  upper  part  of 
the  eye,  and  close  together;  5  rows  of  scales  on  the  cheeks,  and  opercles 
with  scales;  each  articular  with  2  small  denticles;  head  roughened  and 
striated  above  and  on  the  preoperculum,  which  is  rounded  and  den- 
ticulate below.  Gill-opening  rounded,  large,  beginning  about  level 
with  the  middle  of  the  eye;  gill  i*akers  about  half  as  long  as  the  gill- 
filaments  and  in  moderate  number;  a  small  slit  behind  the  fourth 
gill-arch. 

First  and  second  dorsal  spines  very  short,  the  third  the  largest, 
equal  to  the  eye  and  snout,  then  the  others  are  graduated  to  the  last, 
which  is  longer  than  the  first  and  second;  soft  doi-sal  and  soft  anal 
similar,  low  and  highest  in  front;  origin  of  spinous  anal  below  that  of 
the  spinous  dorsal,  graduated  from  the  first  spine,  which  is  equal  to 
the  eye;  pectorals  in  the  lower  third  of  the  body,  behind  the  gill- 
opening  and  with  the  upper  longest  I'ays  three  times  the  length  of  the 
inner;  ventrals  with  a  strong  spine  equal  to  the  third  doi*sal  spine, 
though  the  longest  fin  rays  are  still  longer;  caudal  truncate  with 
angular  corners  and  a  little  longer  than  the  third  dorsal  spine. 
Lateral  line  arched  in  front,  then  descending  obliquely  to  the  sides  of 
the  caudal  peduncle  and  running  straight  to  the  base  of  the  caudal. 
Color  in  alcohol  pale  brown,  with  traces  of  a  dark  streak  from  the 
beginning  of  the  lateral  line  on  the  sides  of  the  body  backwards;  mem- 
branes of  ventral  fins  marked  with  brownish.  Total  length,  0}  J  inches. 
Here  described  from  a  specimen  from  E^ailua,  island  of  Hawaii.  Color 
in  life  salmon-pink,  nape,  back  of  head,  and  down  ventrals  deeper  red, 
behind  the  bar  from  dorsal  to  ventral  a  paler  shade;  iris  red;  fins  pale 
crimson,  the  caudal  paler,  with  darker  red  tip. 

This  species  is  leather  common  in  deep  water  about  the  Hawaiian 
Islands,  specimens  having  been  taken  by  Jordan  and  Evermann  at 
Hilo,  Kailua,  and  Honolulu.  It  has  been  once  recorded  from  Japan 
and  very  well  figured  by  Dr.  Steindachner,  who  identified  it  with  Anti- 
gojiia  capi'0%  of  the  West  Indies  and  Madeira.  The  two  species  are 
closely  related,  but  apparently  distinct.  Antigonia  rubescens  is  a  very 
different  fish  from  A.  capros^  as  is  also  the  Australian  Antigonia 
inulleri, 

(Named  for  Dr.  Franz  Steindachner.) 

5.  ANTIGONIA  RUBESCENS   (Gunther). 
BENIHATATATE  (RED  FLAG  RAISER). 

Hypsinotus  (f)  Schlbgkl,  Fauna  Japonica,  1847,  p.  84,  pi.  xlii,  fig.  2;  Nagasaki. 
Hyp»inotu8  rubescens  GCnther,  Cat.  Fish.,  II,  1860,  p.  63,  copied. — GCnther, 

Shore  Fishes  of  the  Challenger,  1880,  p.  44;  Manado,  Ki  Islands,  Japan 

(confused  with  A.  sleindachneri). 
Ilypsinotus  benhcUalale  Bleeker,  Poiss.    Connues   du  Japon,  1879,  p.  9  (name 

only). 
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Head  2|;  depth  (greater  in  3  oung)  less  than  half  the  length  of  the 
body  by  f  the  diameter  of  the  eye.  D.  IX-26  to  28;  A.  111-26;  P. 
1-12;  V.  1-5;  scales  14-60-40.  Body  covered  with  rough  ctenoid 
scales,  very  deep  and  elevated,  the  back  forming  a  sharp  angle  nearer 
the  caudal  peduncle  than  the  tip  of  the  snout,  and  the  apex  forming 
the  origin  of  the  spinous  dorsal;  below  with  the  profile  rounded  and 


Fig.  2.— Antioonia  rubkscens. 


somewhat  produced  in  the  region  of  the  spinous  anal.  Head  deep, 
very  concave  above,  the  supra-occipital  process  forming  a  lump;  snout 
equal  to  the  eye,  greater  than  the  interorbital  space;  eye  large,  in  the 
middle  of  the  length  of  the  head,  in  which  it  is  contained  3  times;  max- 
illary short,  not  very  broad,  not  as  far  posterior  as  the  anterior  nos- 
tril, the  width  equal  to  one-third  the  eye,  the  length  4^  in  the  head, 
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and  extending  below  the  lower  margin  of  the  eye;  preorbital  edge 
denticulate;  mouth  small,  nearly  vertical  and  with  small  teeth  in  each 
jaw;  nostrils  high,  directly  in  front  and  level  with  the  upper  part  of 
the  eyes,  and  close  together;  6  rows  of  scales  on  the  cheeks,  and  oper- 
cles  with  scales;  articulars  with  denticles;  head  roughened  and  striated 
above,  and  on  operculum  which  is  rounded  and  denticulate  below. 
Gill-opening  rounded,  large,  beginning  about  level  with  the  eye;  gill 
rakers  short,  mostly  less  than  half  the  length  of  the  gill-filaments  and  in 
moderate  number;  a  small  slit  behind  the  fourth  gill-arch. 

First  and  second  dorsal  spines  very  short,  the  third  the  longest, 
equal  to  the  head,  then  the  others  giuduated  to  the  last,  which  is 
larger  than  the  first  and  second;  soft  dorsal  and  soft  anal  similar,  low 
and  highest  in  front;  origin  of  anal  behind  that  of  the  soft  dorsal, 
graduated  from  the  first  spine,  which  is  longer  than  the  eye;  pectorals 
in  the  lower  third  of  the  body  l)ehind  the  gill-opening  and  with  the 
longest  upper  rays  three  times  the  length  of  the  inner;  ventrals  with  a 
strong  spine  \^  in  the  third  dorsal  spine,  and  the  longest  fin  rays  extend- 
ing little  beyond  its  tip;  caudal  truncate,  with  angular  corners,  and  li 
in  the  third  dorsal  spine.  Lateral  line  arched  in  front,  then  descending 
obliquely  to  the  sides  of  the  caudal  peduncle  and  running  straight  to 
the  base  of  the  caudal.  Color  in  alcohol  pale  brown,  with  a  dark 
streak  from  some  distance  below  the  origin  of  the  spinous  dorsal  to 
the  caudal  peduncle  and  a  similar  one  from  near  the  spinous  anal  to 
the  base  of  the  caudal  peduncle  below.  Total  length  6^  inches.  Here 
described  from  specimens  dredged  by  the  U.  S.  Fish  Commission 
steamer  Alhatrfms  at  Stations  3717  and  3730,  in  Totomi  Bay. 

In  young  specimens  the  body  is  as  deep  as  long  without  the  caudal, 
and  in  an  example  2i  inches  long  from  the  Imperial  Museum,  taken 
at  Misaki,  the  depth  of  the  body  exceeds  its  length. 

This  species  is  found  in  abundance  in  the  deeper  parts  of  the  Japa- 
nese bays.  Our  numerous  specimens  were  dredged  by  the  U.  S.  Fish 
Commission  steamer  Albatross  in  Suruga  Bay  at  Station  3707,  at  Sta- 
tion 3730,  34  fathoms,  and  at  Station  3715  in  64  fathoms;  in  Totomi 
Bay,  Stations  3734  and  3729  (34  fathoms).  Another,  taken  at  Misaki, 
was  presented  to  us  by  Professor  Mitsukuri.  The  fish  is  orange- 
scarlet  in  life,  somewhat  paler  anteriorly.  The  species  differs  in  many 
regards  from  Antigonia  capros  and  ^l.  stelnduchneri^  notably  in  the 
much  smaller  number  of  dorsal  and  anal  rays.  Gunther,  Steindach- 
ner,  and  most  recent  writers  have  confounded  the  two,  Antigonia 
rubescens  having  remained  unknown  since  the  time  of  Schlegel. 

{rubescens^  turning  red.) 

Family  111.  PLATACID.E. 

Body  compressed,  greatly  elevated,  the  anterior  profile  steep,  the 
caudal  peduncle  short.  Scales  small,  ctenoid,  densely  covering  the 
soft  parts  of  the  vertical  fins;  lateral  line  present,  following  the  curve 
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of  the  back.  Mouth  small,  terminal,  horizontal;  premaxillaries 
slightly  protractile;  maxillary  short,  without  supplemental  bone,  jaws 
with  bands  of  slender,  pointed,  movable,  brush-like  teeth;  nostrils 
double;  preopercle  entire;  gill-membranes  broadly  attached  to  the 
broad  scaly  isthmus,  the  openings  restricted  to  sides;  branchiostegals 
6  or  7;  pyloric  caeca  few;  gill  rakers  very  short;  pseudobranchise 
present.  Dorsal  fin  continuous,  5  or  6  spines  graduated  and  closely 
attached  to  the  soft  rays;  soft  dorsal  and  anal  fins  anteriorly  high, 
their  bases  thickened  by  the  scales;  anal  spines  3,  graduated;  caudal 
fin  truncate;  pectorals  short,  the  rays  all  branched;  ventrals  thoracic, 
I,  5,  usually  elongate  but  sometimes  rudimentary;  a  large  accessory 
scale  as  in  the  Sparidse;  air  bladder  large.  Vertebrse  10  + 14  =  24. 
Post-temporal  probably  bifurcate  and  not  solidly  joined  to  the  skull. 
A  small  group  of  fishes  of  the  Asiatic  seas  related  to  the  Ch^todon- 
tidx  but  showing  diflferences  in  the  skeleton.  We  here  include  with 
the  Platddddd  the  genus  Monodactylus  (=  PsetUis  Cuvier),  which  has 
the  general  characters  of  the  PlatacicUe^  but  the  ventrals  are  rudimen- 
tary.    The  body  is  still  deeper  than  in  Platax, 

B.  PLATAX  Cuvier. 
Plaiax  Cuvier,  Regne  Animal,  Ist  ed.,  I,  1817,  p.  334  (ieira). 

Characters  of  the  genus  included  above;  the  ventral  fins  well  devel- 
oped, the  rays  1,  5. 
(TtXarvs,  broad.) 

a.  Dorsal  with  28  to  34  soft  rays;  anal  with  24  to  28;  anterior  profile  rather  evenly 
curved,  without  angle;  35  to  45  scales  between  first  dorsal  spine  and  lateral 
line;  dorsal  spines  5;  teeth  on  the  vomer  in  young  individuals  only. .  .<€ira,  6. 

6.  PLATAX  TEIRA  (Forsk&l). 

TSUBAMEUWO  (SWALLOW  FISH);  TSUBAKURODAI  (SWALLOW  PERCH 

OR  TAI). 

Chselodon  teira  ForshAl,  Descript.  Animal,  1775,  p.  60;  Lohajse. 

Chietodon  teira  Cuvier,  R^gne  Animal,  Ist  ed.,  1817,  p.  354. — Cuvier  and  Valen- 
ciennes, Hist;  Poiss.,  VII,  1831,  p.  226;  Malabar. — Cantor,  Malayan  Fish, 
1850,  p.  168.— GOnther,  Cat.  Fish.,  II,  1860,  p.  492;  Moluccas,  Borneo, 
Ceram,  China,  Pinang. — Kner,  Novara  Fische,  1866,  p.  166. — Klunzinger, 
Fische  Rothen  Meeres,  1870,  p.  791.— Bleeker,  Atlas,  Ichth.  Chaet,  1877-78, 
p.  73,  pi.  XVII,  fig.  2;  Sumatra,  Batu-Nias,  Pinang,  Singapore,  Bintang,  Bangka, 
Cocos,  Java,  Madura,  Bewean,  Borneo,  Celebes,  Sumbawa,  Timor,  Temate, 
Batjan,  Ceram,  Amboina,  Goram,  New  Guinea, — Ishikawa,  Prel.  Cat.,  1897, 
p.  41;  Riukiu,  Bonin  Islands,  Kagoshima  (also  No.  749,  p.  43;  Tokyo). 

Chselodon  daakar  Bonnaterre,  Ichth.,  p.  81,  pi.  xcv,  pi.  ccclxxxix,  1788;  Malabar 
(after  Chietodon  teira  Bloch). 

Chxetodon  arthriticus  Bell,  Philos.  Trans.,  1793,  p.  8,  pi.  vi;  Sumatra. 

Platax  arthriticuSy  Cuvier  and  Valenciennes,  Hist.  Poiss.,  VII,  1831,  p.  229; 
Java. — GCnther,  Cat.  Fish.,  II,  1860,  p.  492;  Ainl)oyna,  Pinang. 

Platax  albipundatus  ROppell,  Atlas  N.  A.  Fische,  1828,  p.  69,  pi.  xviii,  fig.  1 ; 
Red  Sea. 
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Plcdax  gaimardi  CuviERand  Valenciennes,  Hist.  Poise.,  VII,  1831,  p.  216;  New 

Guinea. 
PlcUax  lescheruildi  Cuvier  and  Valenciennes  Hist.  Poiss.,  VII,  1831,  p.  223 

Pondicherry,  New  Guinea. 
PUUajc  punctulatus  Cuvier  and  Valenciennes  Hist  Poiss.,  VII,  1831,  p.  228 

Timor. 
Platax  i^espertUio  japanicus  Schlbgel,  Fauna  Japonica,  Poiss.,  1846,  p.  83,  pi.  xliii 

Nagasaki. 
Platax  xanihopus  Bleeker,  Verb.  Bat.  Gen.,  XXIII,  Chaet.,  1850,  p.  28;  Batavia, 

Java.--GtJNTHER,  Cat.  Fish.,  II,  1860,  p.  490. 
Platax  hoersi  Bleeker,  Derde  Bijtr.  Celebes,  III,  1852,  p.  758;  Macassar,  Celebes. — 

Gt)NTHER,  Cat.  Fish.,  II,  1860,  p.  490. 
Platax  anagou  Montrousier,  Fauna  Wood  lark,  1857,  p.  170;  Wood  lark  Island. 
Platax  t^ra  Jordan  and  Evermann,  Ptoc  U.  S.  Nat.  Mus.,  XXV,  1902,  p.  356; 

Formosa. 

Head  3;  depth  greater  than  the  length  by  the  depth  of  the  caudal 
peduncle.  D.  V-32;  A.  III-26;  P.  1-16;  V.  1-7;  scales  28-75-46. 
Body  very  deep  and  compressed,  very  much  elevated  both  above  and 
below,  and  covered  with  small  ctenoid  scales  which  extend  over  the 
bases  of  the  vertical  fins  where  they  become  reduced  in  size  and  very 
numerous.  Head  deep,  its  anterior  profile  very  steep;  snout  hardly 
projecting,  straight;  eyes  high,  li  in  snout,  3^  in  head  and  IJ  in  inter- 
orbital  space;  mouth  small,  the  maxillary  not  reaching  beyond  the 
posterior  nostril,  its  distal  extremity  as  broad  as  the  space  between 
the  anterior  and  posterior  nostrils,  which  is  two-fifths  the  eye;  teeth 
in  jaws  slender,  compressed,  the  edges  notched  or  denticulate,  and  in 
bands;  scales  on  the  cheeks  very  small;  nostrils  about  equal,  ^he  ante- 
rior pair  level  with  the  middle  of  the  eye  and  the  posterior  pair  above 
but  directly  in  front  of  the  margin  of  the  eye;  interorbital  space  con- 
vex. Origin  of  the  dorsal  in  front  of  that  of  the  anal,  the  spines 
graduated  to  the  last  which  is  the  longest  and  joined  to  the  soft  dor- 
sal; soft  dorsal  exceedingly  long,  the  anterior  rays  from  the  first  giud- 
uated  to  the  last  and  higher  than  the  depth  of  the  body ;  anal  spines 
graduated  and  joined  to  the  soft  anal  which  is  similar  to  the  soft  dor- 
sal except  that  it  is  lower;  pectoral  short,  li  in  the  head,  below  the 
gill-opening  and  behind  the  ventrals;  ventrals  under  the  posterior  part 
of  the  eye,  very  long,  extending  posteriorly  to  the  base  of  the  caudal; 
caudal  broad.  Lateral  line  slightly  arched  to  the  base  of  the  caudal. 
Caudal  peduncle  compressed,  and  li  in  the  pectoral.  Length  without 
the  caudal  5f  inches.  Here  described  from  a  young  dried  example 
from  Miyako. 
Notes  on  a  specimen  in  the  Imperial  Museum  are  as  follows: 
Head  4;  depth  IJ.  D.  IV-31  or  32;  A.  III-23;  scales  73,  small  and 
largest  on  the  middle  of  the  sides.  Profile  nearly  verticle,  high  at  the 
nape.  Preopercle  entire;  preorbital  deep;  eye  4  in  head;  maxillary 
3i  in  head;  teeth  equal,  brush-like  and  also  on  the  vomer.  Gill- 
membranes  joined  to  the  isthmus.  Dorsal  spines  rudiments  along  the 
front  of  the  dorsal;  soft  dorsal  and  anal  higher  than  the  length  of  the 
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head  and  scaly  at  base;  pectoral  short,  1^  in  the  head;  ventrals  equal 
the  head;  caudal  lunate  and  equal  to  the  head.  Color  lost.  Lateral 
line  complete.     Length  17|  inches  (450  mm.). 

This,  the  adult  form,  is  well  figured  by  Bleeker,  differing  from  the 
young  chiefly  in  the  lower  fins. 

This  species,  very  abundant  in  the  East  Indies  and  along  the  southern 
coasts  of  China,  is  taken  occasionally  in  the  Kuro  Shiwo  off  the  coast 
of  Japan.  Besides  a  number  of  specimens  from  Formosa,  we  have  a 
single  one,  obtained  off  Miyako  in  Rikuchu,  in  Northern  Japan,  pre- 
sented to  us  by  Mitonobu  Irako,  director  of  the  museum  at  Morioka. 
In  the  Imperial  Museum  at  Tokyo  are  specimens  from  Tokyo,  Kago- 
shima,  the  Riukiu,  and  the  Bonin  Islands.  In  the  Imperial  University 
is  one  from  Okinawa  and  one  from  Kezen. 

According  to  Bleeker,  this  species  is  distinguished  from  Platax  ves- 
pertlUo  (Bloch)  by  its  smaller  scales.  In  PL  vespertilio  there  are  20 
to  25  scales  between  the  lateral  line  and  the  first  dorsal  spine.  The 
dorsal  rays  in  the  latter  are  about  V,  36. 

{arhicvlaris^  round.) 

Family  IV.  CH^ETODONTID^. 

BUTTERFLY-FISHES. 

Body  strongl}'  compressed,  elevated,  suborbicular  in  outline,  cov- 
ered with  moderate-sized  or  small  scales,  which  are  finely  ciliated  or 
nearly  smooth;  lateral  line  present,  concurrent  with  the  back,  not 
extending  on  the  caudal  fin;  mouth  small,  protractile,  terminal;  max- 
illary very  short,  irregular  in  fonn,  divided  in  two  by  a  longitudinal 
suture;  upper  part  of  skull  solid,  occipital  crest  strong;  post-temporal 
firmly  joined  to  the  skull,  its  form  really  trifufcate,  though  appearing 
simple,  the  interspaces  between  the  forks  filled  in  by  bone  so  that  only 
a  foramen  is  left;  last  bone  of  suborbital  ring  firmly  joined  to  the  pre- 
operculum;  teeth  brush-like  or  setiform,  often  extremely  long,  in 
narrow  bands  in  the  jaws;  no  teeth  on  vomer  or  palatines;  no  canines, 
molars,  or  incisors;  eyes  lateral,  of  moderate  size;  branchiostegals  6 
or  7;  pseudobranchise  very  large;  air  bladder  present.  Gill-mem- 
branes more  or  less  attached  to  the  isthmus;  gill  rakers  very  small. 
Doi'sal  fin  single,  continuous,  its  rays  sometimes  filamentous,  its  soft 
part  as  well  as  the  soft  part  of  the  anal  densely  covered  with  small 
scales;  anal  similar  to  the  soft  dorsal  with  3  or  4  spines;  ventrals 
thoracic,  I,  5;  caudal  usually  truncate.  Vertebrae  10+14=24,  the 
anterior  abbreviated;  insertion  of  the  ribs  inferior;  post-temporal 
usually  reduced,  and  not  bifurcate.  Carnivorous  fishes  of  the  tropical 
seas,  noted  for  their  bright  colors  and  great  activity.  The  excessive 
quickness  of  sense  and  motion  enable  these  fishes  to  maintain  them- 
selves in  the  struggle  for  existence  in  the  close  competition  of  the 
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coral  reefs,  notwithstanding  their  bright  coloi*8.  The  young  are  very 
different  from  the  adult  and  pass  through  a  stage  termed  Tholichthyts 
in  which  the  membmnes  are  greatly  developed,  forming  collars  and 
sheaths  about  the  head  and  neck.  The  Japanese  name  Chocfumwo^  or 
Butterfly-fish,  like  the  Spanish  name  Mariposa^  corresponds  to  our 
commonest  English  designation  for  these  fishes. 

Chsetodoniinse: 
a.  Preopercle  unarmed;  scales  comparatively  large  (young  with  the  Tholichihys 
form). 
b.  Snout  little  if  at  all  produced;  dorsal  spines  10  to  14,  not  graduated,  some  of 
the  middle  ones  highest;  anal  spines  3. 
c.  Dorsal  spines,  none  of  them  elevated  or  filiform. 
d.  Scales  large,  usually  35  to  50  in  the  lateral  line, 
e.  Dorsal  spines  12  to  14;  teeth  moderate;  dorsal  and  anal  with  the  base  not 

strongly  angulate Oiaetodouj  6. 

ee.  Dorsal  spines  8  to  11;  teeth  very  small;  dorsal  and  anal  strongly  angu- 
late at  base  so  that  the  greater  part  of  the  base  of  each  fin  is  vertical. 

Cdradioiif  7. 
dd.  Scales  rather  small,  about  60  in  the  lateral  line;  dorsal  spines  10  or  12. 

}R<rocanthuSy  8. 
cc.  Dorsal  fin  with  the  fourth  spine  much  elevated  and  filiform;  scales  moderate; 

forehead  in  the  adult  with  bony  projections HeniochtUf  9. 

Pomacixnih  inse: 
aa.  Preopercle  armed  at  its  angle  with  a  very  strong  spine,  which  is  sometimes 
grooved. 
/.  Interopercle  short  and  broad,  armed  with  1  to  4  strong  spines;  preopercle  ser- 
rate or  spinous;  dorsal  spines  about  14,  graduated,  the  last  one  longest; 
scales  rather  small;  isthmus  very  narrow;  vertical  limb  of  preopercle  simply 
serrate,  with  10  to  30  small  teeth;  body  oblong,  rather  robust. 

HolacanlhuSy  10. 

6.  CH.<€:T0D0N  (Artedi)  Linnseus. 
CHOCHOUWO  OR  BUTTERFLY  FISHES. 

Chsdodon  Artbdi,  Genera,  1738,  p.  51  (numerous  species,  the  first  one  mentioned 

belonging  to  Pomacanlhiu;  nonbinomial). 
Tetragonoptrus  Klein,  Historia  Piscium,  1744,  p.  37  (many  species;  sirialusy  etc.; 

nonbinomial). 
ChsOodon  LiNNiEUS,  Systema  Naturae,  10th  ed.,  1758,  p.  272  (includes  all  known 

Chaetodontidx), 
Chetodon  Cuvieb,  R^ne  Animal,  2d  ed.,  1829,  p.  189  {slrxalus,  capislrcUus;  first 

restriction  of  the  name  to  the  present  group). 
RabdophoruB  Swainson,  Class' n  Fishes,   II,  1839,  p.  21  (ephippium;  scales  on 

lower  half  in  nearly  horizontal  series;  scales  about  45). 
CUharxdvs  Kaup,  Wiegmann's  Archiv.,  XXVI,  Ft.  1, 1860,  p.  141  (meyeri;  scales 

on  lower  half  of  body  in  horizontal  series;  scales  small,  about  50). 
Linophara  Kaup,  Wiegmann's  Archiv.,  1860,  XXVI,  Ft.  1,  1860  {auriga;  scales 

in  series  running  downward  and  backward). 
Sarothrodus  GiLLf  Proc.  Ac.  Nat.  Sci.  Phila.,  1862,  p.  238  [Chsdodoii  Cuvier,  not 

Artedi;  offered  as  a  substitute  for  Chsctodon,  the  latter  name  being  trans- 
ferred to  Pomacajilhus). 
Tholichthys  GCnther,  Ann.  Mag.  Nat.  Hist.,  1868,  p.  457  (osseus;  larval  form). 
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Tetragonoptrus  Bleeker,  Rev.  Famille  Chsetodontoides,   1877,  p.  52  {striaius; 

scales  below  in  horizontal  series;  spinous  dorsal  not  more  than  half  longer 

than  soft) . 
CfixlodonUyps  Bleeker,  Rev.  Famille  Chaetodontoides,  1877,  p.  53  (scales  on  lower 

parts  in  ascending  series). 
Hemichsetodon  Bleeker,  Rev.  Famille  Cheetodontoides,  1877,  p.  53  {cajriMraius; 

scales  b^low  running  downward  and  backward,  forming  an  angle  with  those 

above). 
Lepidochactodon  Bleeker,  Rev.  Famille  Chsetodontoides,  1877,  p.  54  {ummacuUi- 

tus;  sc^es  anteriorly  much  enlarged). 
Gonochxtodon  Bleeker,  Rev.  Famille  Chajtodontoides,  1877,  p.  54  (triangulum; 

body  very  deep;  the  base  of  posterior  half  of  soft  dorsal  and  anal  vertical). 
Oxychaiodon  Bleeker,  Atlas  Ichth.  Chaet.,  1877-78,  p.  51  (lineolatus;  scales  very 

large,  snout  ]X)inted). 
Chsetodoii  Jordan  and  Gilbert,  Synopsis,  1883,  p.  614  (restriction  to  capistratus). 
Anisochsdodon  Klunzinger,  Fische  des  Rothen  Meeres,  1884,  p.  54  {auriga). 

Body  short,  deep,  very  strongly  compressed,  especially  above  and 
behind;  head  small,  compressed,  almost  everywhere  scaly;  mouth 
very  small,  terminal,  the  jaws  provided  with  long,  slender,  flexible, 
bristle-like  teeth;  vomer  sometimes  with  teeth;  preoperculum  entire 
or  nearly  so,  without  spine.  Dorsal  fin  single,  continuous,  not  notched, 
the  spinous  part  longer  than  the  soft  part,  of  12  or  13  spines,  the  spines 
not  graduated,  some  of  the  middle  ones  being  longer  than  the  last;  last 
rays  of  soft  dorsal  usually  lupidly  shortened,  some  of  them  occasion- 
ally filamentous;  caudal  peduncle  short,  the  caudal  fin  fan -shaped;  anal 
similar  to  soft  dorsal,  with  3  strong  spines.  Body  covered  with  rather 
large  ctenoid  scales,  somewhat  irregular  in  their  arrangement;  the 
lateral  line  curved,  high,  parallel  with  the  back.  Gill-openings  rather 
narrow,  the  membranes  narrowly  joined  to  the  isthmus;  branchioste- 
gals  6.  A  very  large  genus  of  singular  and  beautiful  fishes,  abounding 
in  the  tropical  seas,  especially  about  volcanic  rocks  and  coral  reefs; 
most  of  them  have  the  body  crossed  by  transverse  black  bars.  They 
are  all  very  active,  feeding  on  small  animals. 

{Xotirrj^  bristle;  odovg^  tooth.) 

«.  Linophora:  Rows  of  scales  and  dark  stripes  on  anterior  part  of  body  sloping 

downward  and  forward,  meeting  posteriorly  almost  at  a.  right  angle  with 

similar  rows  and  stripes  running  downward  and  backward;  a  black  ocular  bar; 

dorsal  rays  XII,  23  to  XIII,  25;  anal  rays  III,  20  to  25;  scales  about  45. 

h.  Dorsal  with  a  soft  ray  in  front  produced  in  a  filament;  soft  dorsal  with  a  black 

ocellus 8€t%f€Ty  7. 

66.  Dorsal  without  produced  soft  ray;  no  dorsal  ocellus vagabundus,  8. 

aa.  Rows  of  scales  of  lower  part  of  body  horizontal  or  nearly  so;  no  lines  meeting 

at  a  sharp  angle;  scales  about  45. 

c.  Ch-etodontops:  Rows  of  scales  on  lower  parts  in  series  ascending  behind; 

a  dark  ocular  bar,  but  no  crossbar  on  body;  dark  streaks  on  sides, 

forked  at  their  tips;  no  ocellus;  ventrals  yellow;  D.  XII,  23;  A.  Ill,  20. 

coUaris,  9. 
cc.  Rows  of  scales  nearly  horizontal,  not  emphasized  by  longitudinal  streaks. 
d.  Raboophorus:  Ocular  region  with  a  distinct  crossbar. 
e.  Anal  rays  about  III,  21;  dorsal  rays,  XII,  25;  soft  dorsal  with  a  black 

ocellus;  sides  with  faint  brown  crossbars modestus,  10. 
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ee.  Anal  rays  about  III,  17;  dorsal  rays  XII,  20;  body  nearly  plain,  its 

posterior  part  dark;  no  ocellus ntppon,  11. 

dd.  Ocular  region  without  distinct  dark  cross-band;  whole  body  black, 
mottled  with  golden;  no  ocellus;  dorsal  rays  XIII,  22;  anal  rays 
III,  16 dsedalma,  12. 

7.  CH^TODON  SETIFER  Bloch. 

Ouetodon  auriga  ForskAl,  Descr.  Anim.,  1775,  p.  60;  Djedda  and  Lobaia,  Red 
Sea. — ?  CuviER  and  Valenciennes,  Hist.  Poiss.,  VII,  1831^  p.  79;  Massuah. — 
?  GtJNTHER,  Cat.  Fish.,  II,  1860,  p.  7;  Red  Sea.—?  Klunzingkr,  Fische  des 
Rothen  Meeres,  1870,  p.  775. 

Tetragonopterus  auriga  Blebker,  Atlas  Ichth.,  1877-78,  p.  47,  pi.  ii,  fig.  4;  Sumatra, 
Java,  Be  wean,  Cocos,  Celebes,  Flores,  Timor,  Ceram,  Amboyna,  etc. 

Chtdodon setifer  Bloch, Ichth.,  XII,  1797, p.  99,  pi.  ccccxxvi, fig.  1 ;  Coromandel. — 
CuviER  and  Valenciennes,  Hist.  Poiss.,  VII,  1831,  p.  76;  Bolabola. — 
GtJNTHER,  Cat  Fish.,  II,  1860,  p.  6;  He  de  France,  Amboina,  China,  Anei- 
tum. — GtJNTHER,  Fische  Siidsee,  I,  1873,  p.  36,  pi.  xxvi,  fig.  B. — Ishikawa, 
Prel.  Cat,  1897,  p.  53;  Miyakoshima. 

Chxtodon  auriga  var.  setifer  Day,  Fish.  India,  1, 1875,  p.  106,  pi.  xxvii,  fig.  3;  Nico- 
bar  Islands. 

Pomacenlrus filamenlomts  LACEPfeoE,  Hist  Poiss.,  IV,  1803,  p.  511  (after  Ch.  setifer 
Bloch). 

?  ?  Chxtodon  nesogallicus  Cuvier  and  Valenciennes,  Hist.  Poiss.,  VII,  1831,  p.  63; 
He  de  France. — GCnther,  Cat  Fish.,  II,  1860,  p.  10;  Amboina. 

CAa?torfon«€6anM«Ct'viER  and  Valenciennes,  Hist.  Poiss.,  VII,  1831,  p.  57;  Timer, 
Guam,  Tongo,  He  de  France,  Java. 

Chxtodon  lunaris  Gronow,  Cat.  Fish.,  Ed.  Gray,  1854,  p.  70;  India. 

Head  2f  to  3;  depth  li;  D.  XII  or  XIII,  23  to  26;  A.  Ill,  21; 
P.  I,  15;  V.  I,  5;  scales  1  11  15.  Body  short,  deep,  and  strongly 
compressed;  scales  large  on  the  sides,  small  on  the  head,  soft  dor- 
sal and  anal,  and  the  base  of  the  caudal.  Head  small;  profile  very 
steep;  snout  produced  and  pointed;  eye  large,  equal  to  the  snout, 
and  3  in  the  head;  mouth  shorter  than  the  eye,  the  maxillary  not 
extending  backward  as  far  as  its  anterior  margin;  nostrils  small, 
in  front  of  the  eye;  teeth  curved  and  projecting  in  brush-like  bands, 
in  each  jaw;  interorbital  space  convexly  flattened;  gill-opening  long, 
the  membrane  not  united,  but  forming  a  fold  across  the  isthmus; 
gill  rakers  few,  very  short  and  weak;  dorsal  spines  robust  and 
strong  anteriorly,  hut  shorter  than  the  last,  which  are  slender;  soft 
dorsal  forming  an  angle  in  the  middle,  the  sixth  and  seventh  spines 
produced  beyond  all  the  others  into  a  point;  first  and  second  anal  spines 
robust,  the  first  half  the  length  of  the  second,  and  the  third  slender 
and  about  equal  to  or  a  trifle  longer  than  the  .second;  soft  anal  with 
the  middle  rays  very  long  and  its  edge  rounded;  pectorals  low,  as  long 
as  the  ventrals  and  shorter  than  the  head;  ventrals  pointed,  the  spine 
as  long  as  the  last  dorsal  spine;  caudal  truncate,  the  corners  sharp. 
Lateral  line  very  high  and  convex,  concurrent  with  the  margin  of  the 
dorsal  fin,  indistinct  on  the  sides  of  the  caudal  peduncle.  Caudal 
peduncle  a  trifle  deeper  than  the  length  of  the  eye. 
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Color  in  spirits  pale-brown,  a  little  darker  above;  a  dark-brown 
vertical  band  through  the  eye,  equal  to  its  width,  and  marginexl  with 
white  narrowly  in  front;  7  or  8  narrow,  oblique,  dark  stripes  sloping 
forward  from  the  base  of  the  dorsal  till  they  meet  on  the  sides;  a 
series  of  10  similar  bands  obliquely  sloping  in  the  reverse  direction; 
edge  of  soft  dorsal  with  a  narrow  dark-brown  margin,  below  which 
and  adjoining  is  a  narrow  white  stripe;  a  large  blackish-brown  ocellus 
nearly  as  large  as  the  eye  in  the  upper  corner  of  the  soft  dorsal 
behind  the  elongated  rays;  margin  of  soft  anal  pale  with  a  narrow 
white  line,  above  and  adjoining  is  a  narrow  dark-brown  line;  about 
the  middle  of  the  caudal  is  a  broad  white  bar,  narrowly  edged  with 
brown.  Here  described  from  specimens  from  Okinawa,  Riukiu. 
Length  4  inches. 

This  species  is  ver^^  abundant  throughout  the  tropical  Pacific  Ocean 
from  the  Red  Sea  to  the  Hawaiian  Islands.  We  have  received  2  speci- 
mens from  Nafa,  in  Okinawa,  from  Yonekichi  Koneyama. 

Bleeker  identifies  Ch^todon  setifer  with  Chsetodon  auriga  without 
raising  any  question.  But  in  Clisetodon  auriga  the  black  dorsal  mark- 
ing is  not  a  spot,  as  in  setifer^  but  becomes  an  ''oblique  cuniform 
blackish  band  from  the  origin  of  the  soft  dorsal  to  the  posterior  part 
of  the  anal."  This  certainly  indicates  specific  distinction.  Chdetodon 
neBogalliem^  also  included  by  Bleeker  under  Ch.  auriga^  has  a  broad 
band  across  the  tail,  the  soft  dorsal  and  the  anal,  with  a  white  ring  on 
the  dorsal  part.  This  is  probably  the  young  of  auriga.  The  figures 
of  Bleeker  and  Day  represent  Chsetodon  setifer^  not  Chsetodan  auriga. 
Cuvier  and  Valenciennes  describe  Chsetodon  auriga  as  "a  ChModon 
setifer  without  ocellus  on  the  dorsal,"  a  difference  which  is  probably 
valid  for  distinction. 

(«€^a,  bristle;  fero.,  to  bear.) 

8.  CH^TODON  VAGABUNDUS  Linnaeus. 

Chsslodon  vagabundxis  Linn^us,  Mus.  Adolph  Frid.,  1764,  p.  71;  Syst.  Nat.,  10th 
ed.,  1, 1758,  p.  276;  India  (after  Chsetodon  veslralusy  fascia  nigra  tramoctUos), — 
CuviKR  and  Valenciennes,  Hist.  Poiss.,  VII,  1831,  p.  50;  He  de  France, 
Vanieolo,  Amboina.— GOnther,  Cat.  Fish.,  II,  1860,  p.  25;  Mauritius,  Am- 
boina.--GtJNTHER,  Fische  Siidsee,  I,  1873,  p.  43.— Day,  Fish.  India,  1, 1875, 
p.  105,  pi.  XXVII,  fig.  1;  Andamans. 

Telragonopterus  ragabundus  Bleeker,  Atl.  Ichth.  Ch«et.,  1877-78,  p.  49,  pi.  xvi, 
fig.  1;  Sumatra,  Java,  Celebes,  Menado,  Sumbawa,  Timor,  Bouro,  Ceram, 
Amboina,  etc. 

?  Chxtodon  piclus  FobskXl,  Descr.  Anim.,  1775,  p.  65;  Moka,  Red  Sea. — GOnther, 
Cat.  Fish.,  IV,  1860,  p.  24;  Madras.— Day,  Fishes  India,  I,  1875,  p.  105,  pi. 
XXVI,  fig.  2;  Andamans. 

?  Chsetodon  decussatus  Cuvier  and  Valenciennes,  Hist.  Poiss.,  VII,  1831,  p.  54; 
Pondicherry. 

Head  2|;  depth  1|;  D.  XIII,  25;  A.  Ill,  20:  P.  I,  15;  V.  I,  5; 
scales  about  5-45-12.      Body  short,  deep,  and  strongly  compi-essed; 
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scales  very  large  on  the  sides  and  becoming  minute  on  the  soft  dorsal, 
anal  and  the  base  of  the  caudal.  Head  small,  the  profile  very  steep; 
snout  produced  and  pointed;  eye  large,  equal  to  the  snout  and  2}  in 
the  head;  mouth  shorter  than  the  eye;  the  maxillary  not  reaching 
below  the  posterior  nostril;  the  nostrils  very  small  and  in  front  of  the 
eye;  teeth  curved  and  projecting  in  brush-like  bands,  in  each  jaw ;  interor- 
bital  space  slightly  convex;  gill-opening  long;  the  membrane  not  united 
but  forming  a  fold  across  the  isthmus;  gill  i-akers  few,  short  and  weak; 
dorsal  spines  robust,  and  strong  in  front,  where  they  are  shorter  than 
the  last,  which  are  long  and  slender;  soft  dorsal  with  the  middle  rays 
the  longest  and  rounded;  first  and  second  anal  spines  robust,  the  first 
a  little  over  half  the  length  of  the  second,  and  the  third  slender  and 
about  equal  to  the  second;  middle  rays  of  soft  anal  produced  and  the 
edge  of  the  fin  rounded;  pectorals  as  long  as  the  head;  ventrals  long, 
nearly  under  the  pectorals,  and  the  first  soft  ray  produced  into  a  long 
point  so  that  the  fin  is  longer  than  the  pectorals;  upper  caudal  rays 
the  longest;  the  edge  of  the  fin  obliquely  straight.  Lateral  line  high, 
very  much  arched,  concurrent  with  the  margin  of  the  dorsal  fin,  and 
descending  on  the  sides  of  the  caudal  peduncle  to  the  tail.  Caudal 
peduncle  compressed  till  its  depth  is  equal  to  the  eye. 

VaAov  in  spirits  pale-brown,  darker  above;  a  dark-brown  vertical 
band  through  the  eye,  equal  to  its  width,  and  narrowly  margined  with 
white  in  front;  t)  narrow  oblique  stripes  sloping  forward  from  the 
base  of  the  dorsal  till  they  meet  on  the  sides  a  series  of  11  similar 
bands,  obliquely  sloping  in  a  revei"se  direction;  edge  of  the  soft  dorsal 
with  a  narrow  white  margin;  below  this  a  deep-brown  band  broadest 
at  the  longest  rays,  and  then  below  this  white  to  the  broad  vertical 
dark-brown  bar,  which  extends  from  the  upper  part  of  the  anterior 
soft  rays  across  the  fin,  the  caudal  peduncle,  and  down  on  the  anal; 
margin  of  the  anal  white  with  a  narrow  brown  band  near  the  edge; 
base  of  the  caudal  with  a  deep-brown  crescent.  The  above  description 
from  a  specimen  taken  in  Okinawa,  Riukiu,  2^^  inches  long. 

This  species,  very  abundant  in  the  East  Indian  Archipelago,  and 
from  the  Red  Sea  to  Polynesia,  is  known  as  a  Japanese  fish  from  a 
small  specimen  taken  at  Nafa,  in  Okinawa,  by  Yonekichi  Koneyama,  of 
Tokyo,  and  presented  by  him  to  the  museum  of  Stanford  University. 

Dr.  Bleeker  unites  Chsetodon  pictus  {=decussatit8)  with  this  species, 
stating  that  the  black  bands  on  dorsal  and  anal  are  sometimes  widened, 
covering  the  whole  fin.  Our  specimen  is  typical  of  Cliaetodmi  vaga- 
hundus^  agreeing  with  Day's  figure. 

{vagahunduH^  wandering.) 
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9.  CH^TODON  COLLARIS  Bloch. 
CHOCHOUWO,  BUTTERFLY-FISH;  UCHIWADAI  (FAN,  PERCH). 

Chsdodon  coUaris  Bloch,  Ichth.,  1785,  pi.  cxixvi,  fig.  1;  Japan. — Cuvikr  and 
VAI.ENCIENNK8,  Hist.  Poise.,  1831,  VII,  p.  53,  (copied,  not  Chetodon  or  Tetra- 
gonopterus  coUarin,  Bleeker,  which  is  an  East  Indian  species  with  dusky 
ventrals). 

Cfiselodon  aureus  Schlboel,  Fauna  Japonica,  Poiss.,  1847,  p.  81,  pi.  xlii,  fig.  1; 
Nagasaki  (not  Chirtodon  aureus  Black). — Richardson,  Ichth.  China,  1846, 
p.  246;  Canton. — (iONTHER,  Cat.  Fish.,  II,  1860,  p.  29,  copied. — Ishikawa, 
Prel.  Cat.,  1897,  p.  52;  Tokyo,  Sagaini  Bay,  Kagoshima. 

Clixiodon  auripes  Jordan  and  Snyder,  Check  List,  1900,  p.  90  (sul^stitute  for 
aureus,  preoccupied). 

Head  3|;  depth  If;  D.  XII,  23;  A.  Ill,  20;  P.  1, 15;  V.  I,  5;  scales 
about  45  (squamation  damaged).     Body  short,  deep,  and  strongly  com- 


FlG.  3.— C;h.KTOIX)N  COLLARIS. 

pressed;  scales  large  on  the  sides,  small  on  the  head,  soft  dorsal  and 
anal,  and  the  base  of  the  caudal.  Head  small,  the  profile  very  steep; 
snout  produced  and  pointed;  eye  a  little  greater  than  the  snout  and  3 
in  the  head;  mouth  small,  the  maxillary  extending  to  the  first  nostril; 
nostrils  small,  close  together  and  in  front  of  the  eye;  teeth  curved 
and  projecting  in  brush-like  bands  in  each  jaw;  interorbital  space 
convex;  gill-opening  long,  the  membrane  a  narrow  free  fold  across 
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the  isthmus;  gill  rakers  few,  short  and  weak;  dorsal  spines  strong, 
the  middle  the  longest  and  the  posterior  slender  but  longer  than  the* 
first  two;  soft  dorsal  with  a  blunt  angle  behind  the  middle,  due  to  the 
greater  elongation  of  the  rays;  first  anal  spine  short,  and  with  the 
second,  which  is  ajs  long  as  the  third,  strong  and  thick,  the  third 
slender;  anal  fin  with  an  angle  behind  the  middle  similar  to  soft  dorsal; 
pectoral  equal  to  the  head,  low  in  the  body;  ventral  with  the  first  ray 
long  and  pointed  and  shorter  than  the  pectorals;  caudal  truncate, 
with  pointed  corners.  Lateral  line  high,  arched,  and  concurrent  with 
the  edge  of  the  dorsal  fin,  descending  on  the  caudal  peduncle  to  the  tail. 

Color  in  spirits  pale  brown;  a  broad  vertical  band  through  the  eye, 
blackish  brown,  margined  narrowly  in  front  below  the  eye  and  poste- 
riorly along  its  whole  length  by  a  broad  band  of  silvery  white;  ven- 
tral tins  dark  brown,  the  edges  and  a  narrow  band  near  the  edges  white; 
caudal  broadly  edged  with  white;  ventral  pale  yellow  in  life;  pectorals 
brown,  edged  with  white;  body  on  sides  with  about  18  pale  olive  lon- 
gitudinal bands,  the  width  of  the  pupil  of  the  eye,  the  upper  forking 
posteriorly.  Total  length  5^^[  inches.  The  above  description  from  a 
specimen  from  Ikune,  in  Satsuma. 

This  species  is  not  rare  in  the  warm  waters  about  the  headlands 
of  southern  Japan,  from  Tokyo  southward.  We  have  one  example 
obtained  by  Professor  Mitsukuri  at  Ikune,  in  Satsuma. 

Its  distribution  to  the  southward  is  uncertain,  as  it  has  been  confused 
with  a  clasely  related  species,  Chaetodoii  prmtextattis  Cantor  {Tetra- 
gonopterus  or  Chsetodmi  coUaris  of  Bleeker,  Gunther,  and  Day),  which 
is  probably  also  Chsetodon  retieulatus  of  Cuvier  and  Valenciennes. 

In  Chxtodo7i  prcBteactatus^  of  which  we  have  specimens  from  Formosa, 
the  white  stripe  before  the  eye  extends  upward  to  the  forehead,  the 
dark  streaks  on  the  sides  are  more  oblique  and  do  not  fork  at  the  ends, 
and  the  ventrals  are  darker.  Bloch's  figure  plainly  represents  Ch. 
coUariSj  the  white  stripe  before  the  eye  being  especially  clearly  shown. 
His  specimen  is  said  to  be  from  Japan. 

The  descriptions  of  reticvlatvs  and  jprastextaius  do  not  agree  very 
well  with  our  Formosan  specimens.  Perhaps  we  have  three  or  more 
species  of  the  type,  perhaps  one  varying  form.  In  any  case  collans 
is  the  earliest  name. 

{coUaris^  hi^ving  a  collar.) 

lo.  CH^TODON  MODESTUS  Schlegel. 

YAKKODAI  (KNAVE  TAP  OR  PERCH). 

Ch«todon  modestus  Schlegel,  Faana  JafK)nica,  Poiss.,  IS47,  p.  80,  pi.  xli,  fig.  2; 
Nagasaki. — Bleeker,  Ichth.  Fauna  Japan,  1853,  p.  8;  Kaminoseki. — Gun- 
ther, Cat.  Fish.,  II,  I860,  p.  10;  Japan,  China.— Steindachner  ami  D(5der- 
lein,  Fische  Japans,  III,  1884,  p.  23;  Enoshima. — Nyotrom,  Kong.  Vet.  Ak. 
Handl.,  1887,  p.  17;  Nagasaki. 

*  Knave  used  in  the  sense  of  a  petty  feudal  retainer. 
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Chsdodon  oceUaius  Gronow,  Cat.  Fish.,  Ed.  Gray,  1854,  p.  68;  Indian  seas  (not 
of  Bloch). 

Head  3;  depth  li|;  D.  XII,  25;  A.  lU,  21;  P.  I,  15;  V.  I,  5;  scales 
about  4-46-14.  Body  short,  deep,  and  strongly  compressed;  scales 
large  on  the  sides,  small  on  the  head,  soft  dorsal  and  anal  and  base  of 
the  caudal.  Head  small,  the  profile  above  oblique,  and  the  snout  pro- 
duced and  pointed;  eye  a  little  greater  than  the  snout  and  2S  in  the 
head;  mouth  small,  the  maxillary  to  the  anterior  nostril;  nostrils  small 
and  close  together,  the  first  one-third  the  eye  from  its  anterior  margin; 
teeth  curved  and  projecting  in  bi*ush-like  bands  in  each  jaw;  interorbital 
space  convex;  gill-opening  long,  the  membrane  a  narrow  free  fold 
across  the  isthmus;  dorsal  spines  about  equal  from  the  third,  the  first 
and  second  shorter  and  anteriorly  more  robust,  stronger;  soft  dorsal 
with  anterior  rays  longest  and  with  an  obtuse  angle;  anal  spines  robust, 
the  second  the  longest;  soft  anal  deep  and  rounded;  pectoral  shorter 
than  the  head;  ventrals  with  the  first  ray  long  and  pointed,  extending 
to  the  base  of  the  first  anal  spine;  caudal  truncate,  with  sharp  edges. 
Lateral  line  high  and  concurrent  with  the  margin  of  the  dorsal  fin,  then 
descending  on  the  base  of  the  caudal  peduncle  to  the  base  of  the  cau- 
dal.    Caudal  peduncle  about  equal  to  the  eye. 

Color  in  alcohol  plain  brown,  darker  above;  sides  with  series  of 
longitudinal  dark  lines  not  forking  posteriorly;  a  blackish  brown  bar 
through  the  eye  and  equal  in  width  to  its  diameter,  margined  behind 
with  lighter;  a  blackish  bar  along  the  marginal  portion  of  the  soft 
dorsal  and  anal;  a  black  ocellus  on  the  upper  part  of  the  soft  dorsal; 
a  blackish  bar  at  the  base  of  the  caudal;  a  brown  bar  across  the  base  of 
the  caudal  peduncle;  ventrals  blackish  brown;  caudal  and  pectorals 
pale;  tip  of  the  snout  blackish.     Length  %f^  inches. 

In  smaller  specimens  there  is  a  broad  brownish  vertical  band  on  the 
anterior  part  of  the  back,  separated  by  the  white  area  behind  the  dark 
ocular  bar;  the  light  bar  extends  from  before  the  dorsal  vertically 
over  the  opercles  to  the  breast;  the  dorsal  ocellus  is  broadly  bordered 
with  white,  extending  downward  in  front  of  the  band  on  the  caudal 
peduncle  as  an  indistinct  light  band;  the  posterior  half  of  the  caudal 
peduncle  white;  the  profile  is  nearly  straight  from  the  tip  of  the  snout 
to  the  origin  of  the  dorsal. 

In  very  young  specimens  the  blackish  brown  band  on. the  caudal 
peduncle  extends  along  the  base  of  the  anal  fin,  and  the  bar  at  the 
base  of  the  caudal  disappeai*s;  the  snout  is  convex,  and  the  nuchal 
scales  are  large.  Here  descril)ed  from  a  series  of  specimens  from 
Misaki. 

This  species  is  not  rare  in  rocky  places  along  the  southern  coasts  of 
Japan,  and  probably  the  corresponding  parts  of  China.  We  have 
eight  young  examples  from  the  rock  pools  about  Misaki. 

{modest w^<,  modest. ) 
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II.  CHiETODON  NIPPON  Doderlein. 
SHIRAKODAI  (SMALL  WHITE  PERCH). 

Chaetodon  nippon  DOdkrlein,  Fische  Japans,  II,  1883,  p.  23,  pi.  iv,  fig  2;  Tokyo. 

Head  3i;  depth  If;  D.  XIII,  20;  A.  IH,  17;  P.  I,  14;  V.  I,  5; 
scales  about  4r 49-20.  Body  short,  deep,  strongly  compressed;  scales 
moderately  large  on  the  sides,  small  and  numerous  on  the  head,  soft 
dorsal  and  anal,  and  the  base  of  the  caudal.  Head  small,  the  profile 
oblique  and  nearly  straight  above;  the  snout  not  much  produced  and 
pointed;  eye  greater  than  the  snout,  smaller  than  the  interorbital 
space,  and  a  trifle  over  3  in  the  head;  mouth  small,  the  maxillary  not 
reaching  the  anterior  nostril;  nostrils  small,  close  together,  and  some 
little  distance  in  advance  of  the  eye;  teeth  curved  and  projecting  in 
brush-like  oands  in  each  jaw;  interorbital  space  convex;  gill-opening 
long,  the  membrane  obsolete;  gill  rakers  short,  weak,  and  not  numer- 
ous; first  and  second  dorsal  spines  short  and  the  others  about  equal, 
the  anterior  ones  more  robust;  highest  rays  of  soft  dorsal  before  the 
middle,  and  the  marginal  angle  very  obtuse;  first  and  second  anal 
spines  robust,  the  third  slender;  soft  anal  high  in  the  middle,  and  the 
margin  of  the  fin  rounded;  pectoral  low,  not  as  far  posteriori}^  as  the 
ventrals  and  equal  to  the  head  without  the  snout;  ventral  spine  long, 
the  tip  of  the  fin  falling  short  of  the  anus  by  the  length  of  the  snout; 
caudal  with  the  upper  rays  the  longest  and  the  edge  obliquely  straight. 
Lateral  line  high,  concurrent  with  the  margin  of  the  dorsal  fin,  then 
descending  on  the  base  of  the  caudal  peduncle  to  the  base  of  the  caudal. 
Caudal  peduncle  compressed,  3  in  the  head. 

Color  in  alcx)hol  dark  brown,  the  spinous  dorsal  behind,  the  soft 
dorsal  and  the  soft  anal  very  dark  brown,  the  two  latter  being  edged 
narrowly  with  white;  head  dark  above,  the  lips  blackish;  caudal 
whitish  with  its  terminal  portion  broadly  grayish.  On  the  sides  are 
traces  of  many  indistinct,  longitudinal  bands.  Length  5}J^  inches. 
Here  described  from  Misaki  specimens. 

This  species,  the  most  northern  of  its  genus,  has  been  found  only 
about  the  peninsulas  of  Izu  and  Sagami.  We  have  five  specimens, 
one  dredged  by  the  U.  S.  Fish  Commission  steamer  AlhatroHH  in 
Totomi  Bay,  near  Hamamatsu  from  the  rocks  at  Misaki,  the  others 
from  the  Tokio  market,  doubtless  from  Awa  or  Misaki. 

(Nippon^  or  Nip-hon,  the  general  name  of  the  Japanese  Empire, 
wrongly  applied  on  European  maps  to  the  chief  island,  Hondo  or 
Honshyu.) 
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12.  CH^TODON  D^DALMA  Jordan  and  Fowler,  new  species. 

Head  3i  to  3*;  depth  1\  to  If;  D.  XU  or  XIU,  22;  A.  Ill,  16; 
P.  1, 14;  V.  I,  5;  scales  6-46-18.  Body  very  deep,  short  and  strongly 
compressed;  scales  small,  except  on  the  sides,  a  little  in  front  where 
they  are  much  enlarged,  and  on  the  head,  soft  dorsal  and  anal,  and 
caudal  becoming  ver}^  small.  Head  small,  the  profile  above  obliquely 
vertical,  and  the  snout  produced;  eye  smaller  than  the  snout,  3i  in 
head  and  equal  to  the  interorbital  space;  mouth  small,  the  maxillar}^ 
reaching  to  the  anterior  nostril;  nostrils  close  together  and  a  little 


Fig.  4.— Ch*toi>on  d-kdalma. 


])efore  the  eye;  teeth  curved  and  projecting  in  brush-like  bands  in 
each  jaw;  interorbital  space  convex;  gill-opening  long,  the  membrane 
a  narrow  fold  across  and  not  united  to  the  isthmus;  gill  rakers  short 
and  few;  first  dorsal  spine  short,  the  anterior  ones  longer  than  the 
others  and  more  robust;  soft  dorsal  with  the  rays  in  front  the  longest 
and  the  edge  rounded;  anal  spines  strong,  the  first  the  shortest  and 
the  second  the  longest;  soft  anal  high  and  the  edge  rounded;  pectoral 
low  and  about  equal  to  the  head;  ventrals  about  equal  to  the  pecto- 
rals, but  not  reaching  the  anus;  caudal  squarely  truncate,  the  edge 
straight.     Lateral  line  high,  arched,  concurrent  with  dorsal  fin,  and 
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indistinct  on  the  caudal  peduncle.  Caudal  peduncle  compressed  and 
2i  in  head. 

Color  in  alcohol  deep  blackish  brown,  the  scales  everywhere  with 
their  centers  pale  yellow  and  their  edges  broadly  margined  with 
blackish  brown,  forming  a  beautiful  reticulated  or  netted  pattern;  edges 
of  soft  dorsal,  anal,  and  caudal  broadly  margined  with  yellow;  pecto- 
ral blackish  with  a  large  yellow  spot  on  its  middle;  ventrals  and  space 
in  front  and  between  their  bases  deep  blackish  brown;  along  the  sides 
longitudinal  dark  bands  are  fonned,  due  to  the  course  of  the  scales. 
Total  length  6|  inches.     Here  described  from  Okinawa  specimens. 

Type. — No.  7190,  Leland  Stanford  Junior  University  Museum. 
Cotypes  are  in  the  U.  S.  National  Museum. 

We  have  received  three  specimens  of  this  handsome  species  from 
Nafa,  in  Okinawa,  two  of  them  collected  by  Yonekichi  Koneyama,  the 
other  from  the  Imperial  University. 

{SatSaXpia^  a  piece  of  art  embroidery.) 

7.  CORADION  Kaup. 
Coradion  Kacp,  Wiegmann*8  Archiv,  XXIV,  1860,  pi.  i,  p.  146  {chrysozonus). 
This  genus  is  allied  to  Chaetodon^  differing  in  its  angular  form,  the 
base  of  most  of  the  soft  dorsal  and  anal  being  nearly  vertical,  in  the 
very  small  teeth,  and  in  the  small  number  (8  to  11)  of  the  dorsal  spines, 
which  are  very  strong;  anal  spines  3,  very  strong;  scales  moderate. 
Species  few,  of  the  East  Indies. 
(KopdSiov^  KopiStov^  a  little  girl.) 

13.  CORADION  DESMOTES  Jordan  and  Fowler,  new  species. 

Head  21;  depth  U;  D.  II,  22;  A.  Ill,  18;  P.  I,  14;  V.  I,  5;  scales 
4-52 ?-30.  Body  very  short,  deep,  and  compressed;  scales  small,  except 
on  the  sides  a  little  in  front,  where  they  are  enlarged,  and  becom- 
ing very  small  on  the  head,  soft  dorsal,  anal,  and  caudal.  Head 
moderate,  the  profile  above  very  concave  and  ascending  steeply  to  the 
dorsal;  eye  equal  to  the  snout  (?)  a  trifle  over  3  in  the  snout  (?)  and 
greater  than  the  interorbital  space;  snout  produced  and  pointed;  mouth 
small,  the  maxillary  reaching  to  below  the  anterior  nostril;  nostrils 
close  together  and  a  little  before  the  eye;  teeth  projecting  in  bmsh- 
like  bands  In  the  jaws;  interorbital  space  convex;  gill-opening  long, 
the  membrane  a  narrow  fold  across  the  isthmus;  gill  rakers  short, 
weak,  and  not  especially  numerous;  spines  anterior  to  the  third  dorsal 
spine  short,  the  latter  and  the  3  or  4  succeeding,  robust  and  longer 
than  the  others,  so  that  the  fin  is  high  in  front;  the  anterior  7  soft 
dorsal  rays  long,  after  which  the  others  diminish  so  that  a  blunt  angle 
is  formed  along  the  margin;  anal  spine  strong,  the  first  the  shoilest; 
soft  anal  deep  in  the  front  and  middle,  with  its  edge  rounded;  poctoi-al 
low,  shorter  than  the  head;  ventrals  longer  than  the  pectorals,  reach- 
ing beyond  the  origin  of  the  anal;  caudal  square,  the  edge  nearly 
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straight.  Lateml  line  high,  nearly  concurrent  with  the  margin  of  the 
dorsal,  and  forming  a  blunt  angle  a  little  posteriorly  concurrent  with 
that  of  the  soft  dorsal.  Only  a  few  pores  on  the  caudal  peduncle,  which 
is  compressed  and  equal  to  the  first  anal  spine. 

Color  in  alcohol  pale  brown,  with  a  broad  vertical  band  from  the 
origin  of  the  spinous  dorsal  through  eye,  about  equal  to  it  in  width;  a 
narrow  band  from  the  supraoccipital  region  to  the  tip  of  the  snout;  a 
broad  brown  band,  a  little  less  in  width  than  the  length  of  the  pectoral, 


Fig.  ft.— Coradion  dksmotks. 

and  margined  narrowly  with  darker,  from  the  spinous  dorsal  above 
to  the  belly,  and  a  similar  band  of  about  equal  width  from  soft  dorsal 
to  the  soft  anal;  anterior  part  of  soft  dorsal  with  a  black  ocellus,  the 
edge  white,  equal  to  the  eye;  caudal  with  the  base  brown  and  the  outer 
half  gray;  ventrals  blackish;  a  light  band  over  caudal  peduncle  behind 
and  the  anterior  part  of  the  base  of  the  caudal.  Length,  m  inches. 
Described  from  a  single  fine  specimen  taken  at  Nagasaki. 

Tf/jM\ — No.  71 1^2,  Leland  SUinford  Junior  University  Museum. 

{deapiGJT?/^,  a  prisoner,  alluding  to  the  narrow  cross-bars.) 
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8.  MICROCANTHUS  Swainson. 
Microoanthus  Swainson,  Class.  Anim.,  II,  1839,  p.  215  (strigatvs). 

This  genus  differs  from  Chwtodmi  chiefly  in  the  small  scales,  there 
being  about  60  in  the  lateral  line.  The  soft  dorsal  and  anal  are  shorter 
than  is  usual  in  Chdetodofi,  the  fin  fonnula  of  the  typical  species  being 
D.  XI,  17;  A.  Ill,  14.  It  is  in  fact  doubtful  whether  the  genus  con- 
tains a  second  species,  as  the  other  species  with  small  scales  have  the 
soft  fins  many-rayed  and  constitute  Bleeker's  genus  IlernUaurichthys 
(type,  polylepis)^  which  is  apparently  a  valid  genus.  In  any  case  it 
has  no  close  relation  to  Microcanthus  strigatus, 

{jitKpog^  small;  aKavOa^  spine.) 

14.  MICROCANTHUS  STRIGATUS  ( Cuvier  and  Valenciennes) . 

KAGOKAKIDAI  (CHAIR  CARRIER  PERCH);  SHIMAYAKKODAI  (STRIPED 

KNAVE  PERCH.) 

Chsdodon  strigalm  (Lang8<iorf)  Cuvikr  and  Valenciennes,  Hist.  Poiss.,  II,  1831, 
p.  25,  pi.  cxx;  Japan. — Schleqel,  Fauna  Japonica,  Poiss.,  1847,  p.  80,  pi.  xu, 
fig.  1;  Nagasaki.— BLBEKER,Verh.  Bat.  Gen.,  XXVI,  1857,  Japan,  p.  94;  Naga- 
saki.—GOnther,  Cat.  Fish.,  II,  1860,  p.  34;  China,  Japan.— Steindachner 
and  D5DERLEIN,  Fische  Japans,  II,  1883,  p.  23;  Tokyo. — Nystrom,  Kong. 
Vet  Ak.  Handl.,  1887,  p.  18;  Nagasaki.— Ishikawa,  Prel.  Cat.,  1897,  p.  52; 
Tokyo,  Kagoshiina. — Steindachner,  Reise  Aurora,  1896,  p.  202;  Kobe. 

Hemitaurichihys  strigatua  Jordan  and  Snyder,  Check  List,  1901,  p.  90. 

Head  3;  depth  2;  D.  XI,  16;  A.  Ill,  16;  P.  I,  15;  V.  I,  5;  sc-ales 
9-62-24.  Body  a  little  long,  deep  and  compressed;  scales  more  or 
less  uniform  on  the  trunk,  small  on  the  head  and  becoming  very  small 
on  the  soft  dorsal,  anal,  and  the  base  of  the  caudal.  Head  moder- 
ately compressed,  the  profile  steeply  convex  above  the  eye;  eye  21  in 
the  head  and  greater  than  the  interorbital  space;  snout  nearly  straight 
above,  pointed  and  projecting;  mouth  moderately  large,  the  maxillary 
extending  to  the  anterior  margin  of  the  eye;  nostrils  small,  directly  in 
front  of,  and  near  the  anterior  margin  of  the  eye;  teeth  in  a  brush- 
like series  in  the  jaws;  interorbital  space  flatly  convex;  gill-opening 
large,  the  membrane  free  from  the  isthmus;  gill  mkers  rather  short 
and  in  moderate  number;  dorsal  spines  strong,  longest  anteriorly,  and 
graduated  to  the  last,  the  first  and  second  short;  soft  dorsal  long  in 
front,  its  margin  rounded;  second  anal  spine  very  large  and  strong; 
soft  anal  high  in  front  and  then  decreasing  to  the  last  ray,  the  margin 
of  the  fin  nearly  straight;  pectoral  rather  short.  If  in  head;  ventrals 
long  and  pointed,  longer  than  the  pectorals  and  reaching  the  origin 
of  the  anal;  caudal  with  the  lobes  not  produced  much,  pointed,  and 
the  margin  concave.  Lateral  line  arched,  concurrent  with  the  margin 
of  the  scaly  sheath  about  the  base  of  the  spinous  dorsal  and  the  mar- 
gin of  the  soft  dorsal,  and  then  running  straight  along  the  caudal 
peduncle  to  the  base  of  the  caudal.  Caudal  peduncle  compressed  and 
about  equal  to  the  ventral  spines. 
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Color  in  alcohol  pale,  with  7  longitudinal  slightly  inclined  broad 
blackish  brown  bands,  the  first  along  the  middle  of  the  spinous  dorsal 
backward  from  the  upper  part  of  the  third  ray,  then  the  others  fol- 
lowing below  in  a  parallel  manner;  on  the  supraoccipital  region  of  the 
head  two  bands  running  down  between  the  eyes  and  uniting  near  the 
end  of  the  snout;  a  dark  bar  from  snout  to  eye;  a  dark  spot  on  base 
of  the  pectoral;  ventrals  and  caudal  plain.  Length  7|  inches.  In 
very  small  specimens  the  dark  bars  are  very  distinctly  defined;  there 
are  2  black  spots  on  the  dorsal,  one  at  the  base  of  the  anterior  spine 
and  the  other  at  the  base  of  the  anterior  rays;  on  the  anal  the  pectoral 
bar  is  continued  out  over  the  base  of  the  anal  spines  on  to  the  anterior 
rays,  and  there  is  also  a  black  spot  at  the  base  of  the  posterior  rays;  a 
black  band  originates  on  the  head  above  the  eyes  and  forks  at  the  pec- 
toral, the  anterior  division  going  to  the  ventrals;  a  dark  stripe  runs 
across  the  chin  from  the  maxillaries;  outer  portions  of  ventrals  black. 
Here  described  from  examples  from  Wakanoura. 

This  species  is  rather  common  about  the  headlands  of  southern 
Japan.  Our  numerous  specimens  are  from  Tokyo,  Misaki,  and  Naga- 
saki. It  is  easily  recognized  by  its  5  or  6  lengthwise  stripes.  It 
lacks  altogether  the  ocular  cross-band  almost  universal  in  Chaetodon. 

{atrigatus^  striped.) 

9.  HENIOCHUS  Cuvier  and  Valenciennes. 

Henukhus  Cuvier  and  Valenciennes,  Hist.  Poiss.,  VII,  1831,  p.  92  (macroUpi- 

dolus), 
Taurichihys  Cuvier  and  Valenciennes,  Hist.  Poiss.,  VII,  1831,  p.  146  (varius), 
DiphretUes  Cantor,  Malayan  Fishes,  1850,  p.  159  (mdcrolepidolm;  substitute  for 

HeniochuSy  on  account  of  Henioche,  a  prior  genus  of  Lepidoptera). 

Body  much  compressed  and  elevated;  the  forehead  in  the  adult 
often  with  bony  projections;  doi-sal  spines  11  to  13,  the  fourth  greatly 
elevated  and  filiform;  muzzle  rather  short;  no  teeth  on  the  palate;  no 
spine  on  the  preopercle;  scales  moderate.  East  Indies;  allied  to 
Ohsetodon^  but  well  distinguished  by  the  prolongation  of  the  fourth 
doi'sal  spine. 

{ijyioxos^  a  coachman,  from  the  whip-like  dorsal  spine.) 

15.  HENIOCHUS  MACROLEPIDOTUS  (Linnaeus). 
HATATATEDAI  (FLAG  RAISER  PERCH). 

Chsetodon  macroUpidotus  Linn^us,  Syst.  Nat.,  10th  ed.,  1758,  p.  274  (after  Artedi, 
Chaetodon  lineis  utruique  2-nigri8  radio  quarto  dorsali  longissimo  setiformi). — 
Block,  Ichth.,  1788,  p.  50,  pi.  cc,  fig.  1;  India. 

Heniochvs  macrolepidoius  Cuvier  and  Valenciennes,  Hist.  Poiss.,  VII,  1831, 
p.  93. — ScHLEGEL,  Fauna  Japonica,  Poiss.,  1847,  p.  82,  pi.  xliv,  fig.  I; 
Nagasaki. — Richardson,  Ichth.  China,  1846,  p.  246;  Canton.— GCnther, 
Cat  Fish.,  II,  1860,  p.  39;  Ceylon,  Amboyna,  Port  Essington.— Day,  Fish 
India,  1875,  p.  110,  pi.  viii,  fig.  3. — Steindachner  and  IWderlein,  Fische 
Japans,  II,  1883,  p.  24;  Kochi. 
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Taurichthys  macroUpidotus^  Blerker,  Atlas  Ichth.,  Chset.,  1877-78,  p.  29,  pi.  v, 
fig.  1;  Sumatra,  Pinang,  Celebes,  Singapore,  Java,  Sumbawa,  Luzon,  New 
Guinea,  etc. 

Chxtodon  bifaaciaius  Shaw,  Genl.  Zool.,  IV,  1803,  p.  342. 

Heniochus  acumincUns  Cuvieb  and  Valenciennes,  Hist.  Poiss.,  VII,  1831,  p.  98. 

Chselodon  mycteryzans  Gronow,  Cat.  Fish.,  Ed.  Gray,  1854,  p.  76. 

Head  3;  depth  If;  D.  XU,  23;  A.  UI,  17;  P.  1,  16;  V.  I,  5;  scales 
about  4-44-24.  Body  deep,  compressed ,  the  scales  enlarged  on  the  sides, 
small  on  the  head,  and  becoming  very  small  on  the  basal  portion  of 
the  soft  dorsal,  anal,  and  the  caudal.  Head  rather  deep;  eye  2f  in  the 
head  and  much  larger  than  the  interorbital  space;  snout  nearly  straight 
above,  shorter  than  the  eye,  pointed  and  projecting;  mouth  rather 
small,  the  maxillary  reaching  nearly  to  the  anterior  nostril;  nostrils 
close  together  in  front  of  the  eye;  teeth  small  and  fine  in  both  jaws; 
interorbital  space  convex;  gill-opening  large,  the  rakers  small  and  not 
numerous;  gill-membrane  very  narrow  and  free  from  the  isthmus; 
dorsal  high  in  front,  graduated  to  the  fourth  spine,  which  is  very  long, 
attenuated,  and  furnished  with  a  filament,  the  total  length  exceeding 
the  entire  length  of  the  fish;  the  fifth  spine  is  longer  than  the  third; 
middle  of  soft  dorsal  elevated;  first  anal  spine  short;  soft  anal  with  the 
anterior  rays  elevated  into  a  sharp  an^rle,  then  rapidly  decreasing  to 
the  last,  which  are  very  short;  pectoral  low,  moderate,  about  equal  to 
the  ventral  spine;  ventral  under  the  pectoral  very  long,  reaching 
to  the  middle  of  the  base  of  the  anal,  and  the  tip  of  the  ventral  spine 
not  extending  to  the  origin  of  the  anal;  caudal  moderate,  the  edge 
somewhat  rounded.  Lateral  line  high,  very  much  arched,  and  extend- 
ing down  on  the  caudal  peduncle.  Caudal  peduncle  compressed,  and 
equal  to  the  eye. 

Color  in  alcohol,  dark  above,  head  silvery  white;  the  snout  dark 
brownish  and  a  dark  brown  band  from  one  eye  to  the  other  across 
the  forehead;  a  dark  brown  band  from  the  first  dorsal  spines  down 
the  sides  including  the  posterior  part  of  the  gill-opening,  and  the 
base  of  the  pectoral  to  the  belly,  where  it  becomes  broader  and 
joining  the  one  from  the  opposite  side  of  the  body;  a  white  band  of 
similar  width  behind  the  one  just  described,  becoming  very  broad 
below,  so  that  it  extends  over  the  first  half  of  the  anal  fin;  there  is  a 
second  broad  black  band  arising  behind  the  tip  of  the  fifth  dorsal 
spine  and  extending  obliquely  across  the  body  so  as  to  include  the 
posterior  half  of  the  anal  fin;  behind  this  the  rest  of  the  body  is  pale 
and  silvery;  the  dark  bands  where  they  extend  on  the  dorsal  and  anal 
fins,  together  with  the  entire  ventral  fins,  are  black.  Length,  2i 
inches.  In  a  very  young  specimen  the  profile  of  the  body  above  and 
in  front  is  more  obliquely  inclined,  and  the  brown  bands  are  broader, 
the  posterior  occupying  all  the  rest  of  the  back  and  caudal  peduncle; 
the  large  nuchal  scales  are  well  developed.  Here  described  from 
Wakanoura  examples. 
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The  young  of  this  species  are  frequently  taken  in  the  Kuro  Shiwo 
off  the  headlands  in  southern  Japan.  No  adult  examples  have  yet 
been  recorded,  and  it  is  probable  that  the  species  does  not  breed  in 
Japan.  It  is  a  handsome  fish  and  may  be  known  at  all  ages  by  the 
produced  dorsal  spine. 

Our  examples  differ  from  the  figures  of  Bleeker  and  Day  in  showing 
no  black  markings  on  the  anterior  part  of  the  anal  fin.  Probably  this 
coloration  changes  with  age.  If  not,  two  distinct  species  may  be  con- 
founded under  the  name  of  Ile^uochus  mavrol^pldottis.  Our  numer- 
ous specimens,  the  longest  less  than  3  inches,  are  from  Wakanoura 
and  Nagasaki. 

{fAaKpoXenidoro^^  large-scaled.) 

lO.  HOLACANTHUS  Lacepede. 

Holacanihus  LAC^ptoE,  Hist.  Nat.  Poise.,  IV,  1803,  p.  526  (tricolor;  scales  large; 

caudal  forked). 
Genicanthus  Swainson,  Class.  Fishes,  II,  1839,  p.  212  (lamarckii;  scales  large; 

caudal  forked). 
Ceniropyge  Kaup,  Wiegmann's  Archiv.,  XXVI,  1876,  p.  138  (tibicen;  erroneously 

said  to  have  four  anal  spines). 
Chsdodontoplus  Blebker,  Archiv.  Neerl.  Sci.  Nat.,  XII,  1876,  p.  26  (mesoleucus; 

isthmus  broad). 
AcarUhochietodon  Bleeker,  Archiv.  Neerl.  Sci.  Nat,  XII,.  1876,  p.  6  (lepidolqna; 

isthmus  narrow;  body  elevated). 
fAngelichthys  JoRDAfi  and  Evermann,  Check  List,  Fishes,  1896,  p.  420  (ciliaris). 

Body  oblong  or  elevated,  rather  robust;  scales  rather  small,  rough- 
ish,  often  mixed  with  smaller  ones.     Vertical  limb  of  preopercle  with 
serrse,  large  or  small;  a  strong  spine  at  the  angle  of  the  preopercle, 
this  usually  grooved;  interopercle  short,  armed  with  strong  spines; 
dorsal  spine  with  12  to  15  strong  spines,  which  are  usually  graduated, 
increasing  in  height  to  the  last;  soft  dorsal  moderate,  with  17  to  20 
rays,  usually  not  ending  in  streamers.     Coloration  usually  brilliant 
and  well  defined.     Species  numerous  in  all  tropical  seas,  abounding 
about  coral  reefs.     We  include  provisionally  under  Holacanthvs  the 
subgenera  Angdichthys^  Chddtodontoplus^  and  Acanthochastodon.     The 
following  is  an  analysis  of  their  principal  characters: 
a.  Ascending  limb  of  preopercle  with  fine  serrations  only. 
6.  Caudal  rounded, 
c.  Gill-membranes  very  broadly  joined  to  the  isthmus;  body  oblong-ovate; 

scales  small ChxtocUmtoplus, 

cc.  Gill-membrane  narrowly  joined  to  the  isthmus. 

d.  Body  oblong,  not  elevated ;  scales  rather  iai^ Ceniropyge, 

dd.  Body  more  or  less  elevated ;  scales  small Acanthochseiodon, 

bb.  Caudal  lunate,  with  produced  lobes,  scales  large. . ; Holacanthus, 

aa.  Ascending  limb  of  preopercle  with  strong  spines Angelichthys. 

The  three  Japanese  species  belong  to  AcanthochoBtodon  and  Centro- 

pygf 

(oAog,  whole;  aKavOa^  spine.) 
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a.  Acanthoch^btodon;  scales  very  small;  gill-membranes  narrowly  joined  to  the 
isthmus;  caudal  rounded;  body  deep. 
h.  Body  golden  brown,  with  numerous  blue  or  blackish  stripes, 
c.  Stripes  on  body  relatively  narrow,  bright  blue  with  darker  edges,  these 

extending  horizontally  on  the  soft  dorsal  fin sepUntrionaliSy  16. 

cc.  Stripes  on  body  broader,  blackish,  these  extending  on  the  soft  dorsal  fin 

in  the  direction  of  the  rays ronin^  17. 

aa.  Centbopvge;  scales  laige;  isthmus  narrow;  body  oblong;  caudal  rounded. 
d.  Body  blackish  with  an  ovate  white  spot  or  crossband;  scales  rather  large, 
rough tibiceuj  18. 

i6.  HOLACANTHUS  SEPTENTRIONALIS  Schlegel. 

KINJAKUUO  (PURSE  FISH). 

Holocanthus  septenlrionalis  Schlegel,  Fauna  Japonica,  Poiss.,  1847,  p.  82,  pi.  xliv; 
Nagasaki. — GCnther,  Cat.  Fish.,  II,  1860,  p.  52. — Steindachner  and  D5dbr- 
LEiN,  Fische  Japans,  II,  1883,  p.  24;  Tokyo. — Ishikawa,  Prel.  Cat.,  1897, 
p.  52;  Tokyo. 

Head  3i;  depth  U;  D.  I-Xlll,  18;  A.  Ill,  19;  P.  I,  17;  V.  I,  5, 
Body  deep,  strongly  compressed,  and  covered  almost  everywhere  with 
small  rough  scales.  Head  deep,  the  profile  steep  above;  snout  not 
produced,  and  blunt;  eye  small,  high,  1|  in  the  snout,  3f  in  the  head, 
and  If  in  the  interorbital  space;  profile  of  body  from  snout  to  ventrals 
evenly  convex;  mouth  rather  small,  the  maxillary  nearly  vertical  and 
not  extending  to  the  posterior  nostril;  nostrils  small,  close  together, 
and  in  front  of  the  eye;  lower  jaw  projecting  a  little;  teeth  slender, 
numerous,  and  in  brush- like  series  in  either  jaw;  interorbital  space 
strongly  convex;  preopercle  with  finely  denticulate  edge,  and  armed 
with  a  strong,  compressed  spine,  directed  backward.  Gill-opening 
large,  the  isthmus  thick,  and  the  membrane  narrowly  joined  to  it;  gill 
rakers  short  and  in  moderate  number.  Dorsal  and  anal  almost  entirely 
covered  with  small  rough  scales,  the  spinous  portions  of  the  fins  very 
rough;  spinous  dorsal  highest  posteriorly,  gradually  sloping  up  from 
the  front;  soft  dorsal  high  in  the  front  and  with  its  margin  rounded; 
anal  graduated  to  the  third  spine,  which  is  the  longest,  and  the  edge  of 
the  soft  fin  rounded  behind;  pectorals  short,  rounded,  shorter  than  the 
ventrals  and  If  in  the  head;  ventrals  with  a  strong  roughened  spine, 
not  reaching  the  anus,  and  the  tip  of  the  longest  ray  not  reaching  the 
origin  of  the  anal.  Lateral  line  arched  above  so  that  it  is  concurrent 
with  the  margin  of  the  dorsal  and  running  on  the  caudal  peduncle. 
Caudal  peduncle  compressed,  and  a  little  over  2  in  the  head. 

Color  in  alcohol  dark  brown,  the  caudal  white,  very  narrowly  mar- 
gined with  brown;  soft  dorsal  and  anal  a  little  darker  than  the  body 
color,  their  margins  very  narrowly  white,  and  then  with  very  narrow 
blackish  marginal  stripes;  on  the  sides  are  7  or  8  narrow  longitudinal 
bluish  stripes  margined  with  black,  and  on  the  dorsal  and  anal  are 
several  similar  irregular  narrow  longitudinal  stripes  running  the  length 

Proc.  N.  M.  vol.  XXV— 02 35 

Digitized  by  VjOOQ IC 


546  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  vol.  xxv. 

of  the  fins;  pectorals  with  a  bar  across  its  basal  portion,  otherwise 
like  the  ventrals,  plain.  Length  6^^  inches.  Here  described  from  a 
specimen  from  Ikune,  from  Satsuma,  in  Kiusiu. 

This  handsome  fish  is  rarely  taken  off  the  headlands  of  southern 
Japan.  We  have  one  fine  specimen  from  Ikune  in  Satsuma,  a  province 
in  the  island  of  Kiusiu. 

{septeiitrionalis^  northern,  most  species  of  the  genus  being  exclu- 
sively tropical.) 

17.  HOLACANTHUS  RONIN  Jordan  and  Fowler,  new  species. 

Head  3i;  depth  If  to  l\\  D.  I-XUI,  18  or  19;  A.  Ill,  17;  P.  I, 
17;  V.  I,  5.     Body  deep,  strongly  compressed,  and  covered  almost 


Fig.  6.— HOLACANTHl'8    RONIN. 


everywhere  with  small,  rough  scales.  Head  deep;  the  profile  above, 
very  steep,  and  convex  in  the  young,  becoming  more  oblique  and 
straight  with  age;  eye  small,  high,  2^  to  4  in  the  head,  and  1 
to  If  in  the  interorbital  space;  the  eye  a  third  longer  than  the  snout 
in  the  young  and  If  in  the  same  in  the  adult;  profile  of  body,  convex 
from  the  tip  of  the  snout  to  the  ventrals;  mouth  small,  the  max- 
illary nearl}'  vertical,  and  not  extending  beyond  anterior  nostril; 
nostrils  small,  close  together,  and   in  front  of  the  eye;   the  lower 
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jaw  projects,  the  snout  being  blunt;  teeth  slender,  numerous,  and  in 
brush- like  series  in  the  jaws;  preopcrculum,  with  the  edge  finely  den- 
ticulate, and  armed  below  with  a  strong,  compressed  spine,  directed 
backward;  gill-opening  large,  the  isthmus  thick,  and  the  membrane 
nan'owly  joined  to  it;  gill  rakers  short  and  in  moderate  number;  dor- 
sal and  anal  almost  entirely  covered  with  small,  rough  scales,  the 
spinous  portions  of  the  fins  very  rough;  spinous  dorsal  higher  pos- 
teriorly, gradually  sloping  up  from  the  front;  soft  dorsal  high,  its 
edge  rounded;  anal  graduated  to  the  third  spine  which  is  the  longest; 
soft  anal  high,  the  edge  rounded  behind;  pectorals,  low;  ventral  spine 
equal  to  third  anal  spine.  Lateral  line  arched  above,  so  that  it  is  con- 
current with  the  margin  of  the  dorsal,  and  extending  on  the  caudal 
peduncle.     Caudal  peduncle  compressed,  and  a  trifle  over  2  in  the  head. 

Color  of  the  adult  in  spirits,  dark  brown,  the  caudal  white;  soft 
dorsal,  anal,  and  caudal  peduncle  blackish,  the  edges  of  the  former  two 
fins  narrowly  margined  with  white;  on  the  sides  are  10  narrow  longi- 
tudinal dark  bands,  margined  rather  broadly  with  blackish,  some 
extending  out  on  the  soft  dorsal  and  anal  nearly  parallel  with  the  fin 
rays;  on  the  anterior  part  of  the  dorsal  and  anal,  several  of  the  bars 
are  nearly  longitudinal;  pectoral  with  a  bar  across  its  basal  portion, 
otherwise,  like  the  ventrals,  plain.  Length,  5|f  inches.  In  a  small 
specimen,  2f  f  inches  long,  the  bands  on  the  sides  are  7  in  number  and 
broad,  the  soft  dorsal  and  anal  are  very  dark,  almost  uniform  black, 
and  there  are  two  broad  longitudinal  bands  on  the  spinous  dorsal 
extending  to  the  soft  dorsal  and  two  similar  bands  on  the  anal  in  front. 
In  both  specimens  the  bands  are  sometimes  either  interrupted  or 
broken,  the  two  sides  not  conforming.  Here  described  from  two 
examples,  the  larger  from  Misaki  and  the  smaller  from  Wakanoura. 

Numbered  7191,  Leland  Stanford  Junior  University  Museum. 

The  specimen  from  Misaki  was  obtained  from  the  Asakusa  Aquari- 
um in  Tokio  through  the  couitesy  of  Dr.  Kishinouye. 

The  species  is  extremely  close  to  Jlolacanthiis  septentt^lonalis^  but 
differs  in  the  color  and  direction  of  its  dark  stripes. 

{ronin.,  a  Japanese  feudal  waif,  a  retainer  whose  feudal  lord  is  dead 
or  degraded;  an  allusion  to  the  habitat  of  the  species  distant  from  the 
Tropics,  the  original  home  of  Ilolacanthus.) 

i8.  HOLACANTHUS  TIBICEN  Cuvier  and  Valenciennes. 

Holacanihus  tihicen  Cuvikr  and  Valenciennes,  Hist.  Nat.  Poiss.,  VII,  1831, 
p.  173  (locality  unknown;  specimen  in  the  Leyden  Museum). — GCnther, 
Cat.  Fish.,  II,  1861,  p.  46  (copied).— Bleeker,  Atlas  Ichth.  Cha»t.,  1877-78, 
pi.  VIII,  fig.  4;  Celebes,  Flores,  Temate,  Amboina,  Ceram,  Solor. 

Holacanihus  leucopleura  Bleeker,  Solor,  1853,  p.  79;  Solor. — GDnther,  Cat. 
Fish.,  II,  1861,  p.  46;  Amboina. 
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Head  3f;  depth  If;  D.  XIV,  16;  A.  Ill,  17;  P.  I,  15;  V.  I,  5; 
scales  4-32-21.  Body  oblong,  deep  and  compressed,  and  covered  with 
striated,  ctenoid  scales.  Head  deep,  the  profile  above  very  steep  and 
convex;  snout  bliint  and  not  produced;  eye  3  in  the  head,  greater 
than  the  snout  and  equal  to  the  interorbital  space;  nostrils  small,  close 
together  and  directly  in  front  of  the  eye;  teeth  slender,  fine  and  in 
brush-like  series  in  each  jaw;  profile  of  body  convex  below  from  tip 
of  snout  to  the  ventrals;  mouth  small,  the  teeth  produced,  and  the 
maxillary  below  the  p)osterior  nostril;  preorbital  with  several  small 
denticles  along  it**  lower  edge;  preoperculum  with  its  edge  denticulate 
and  produced  below  into  a  sharp  spine  directed  backward,  and  equal 
to  two-thirds  the  length  of  the  ventral  spine;  lower  margin  of  the  gill- 
opening  above  the  preoperculur  spine,  denticulate;  interorbital  spac« 
strongly  convex;  gill-opening  large,  the  membrane  narrowly  joined  to 
the  isthmus;  gill  rakers  short  and  not  numerous;  spinous  dorsal  highest 
behind;  soft  dorsal  higher  behind  the  middle,  with  the  angle  rounded; 
soft  anal  highest  behind  and  with  a  rounded  angle;  pectoral  equal  to 
ventral,  the  latter  not  reaching  the  anal;  caudal  convexly  rounded. 
Lateral  line  high,  arched  and  nearly  concurrent  with  the  dorsal  out- 
line.    Caudal  peduncle  compressed,  If  in  the  pectoral. 

Color  in  alcohol  blackish  brown,  except  a  large,  white,  vertical, 
oblong  blotch  on  the  sides  above  and  behind  the  shoulders,  and  the 
lower  margin  of  the  spinous  and  soft  anal,  which  arc  also  white.  Total 
length  4^V  inehes.     Here  described  from  an  example  from  Okinawa. 

This  rare  species  is  known  to  us  from  a  fine  specimen  obtained  at 
Nafa,  Riukiu  Islands,  by  Yonekichi  Koneyama.  It  is  well  figured  by 
Bleeker. 

{tibicen^  a  flute-plaj^er,  the  allusion  not  explained.) 

Family  V.  ZANCLID^. 

MOORISH  IDOLS. 

Body  oblong,  much  compressed  and  elevated,  covered  with  minute 
rough  scales.  Mouth  small,  with  long,  slender,  brush-like  teeth;  no 
teeth  on  the  palate;  bones  of  top  of  head  thick  and  solid,  developing 
with  age  a  conspicuous  median  horn  on  the  forehead,  wanting  in  the 
young.  Preopercle  unarmed.  Dorsal  single,  with  7  spines,  the  third 
and  succeeding  spines  prolonged  into  long  filaments;  interspinal  bone 
projecting  before  dorsal.  Anal  similar  to  soft  dorsal,  long,  with  its 
anterior  rays  produced;  a  small  antrorse  spine  before  anal.  Caudal 
peduncle  unarmed,  the  fin  lunate;  pectomls  short;  ventrals  pointed. 
Intestine  long.  Coracoid  ]x)nos  largely  developed.  Vertebi'se  reduced 
in  number,  9+13  =  22.  Air  bladder  largo.  Bi-anchiostogals4;  pyloric 
cwca  14.  One  species,  widely  distributed  about  rocky  islands  of  the 
Pacific. 
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11.  ZANCL.US  Cuvier  and  Valenciennes. 

Zamdus  (Comnieraoii  "Ms.)  Lacepkde,  Hist.  Nat  Poiss.,  IV,  1803,  p.  473  (oor- 

ntUus;  non-binomial) . 
Poinacanthui  ^\.  Lacepjede,  Hist.  Nat.  Poiss.,  IV,  1803,  p.  517  (canescens,  etc.). 
Zandus  CrviER  and  Valenciennes,  Hist.  Nat.  Poiss.,  VII,  1831,  p.  102  (comtc- 

tus), 
Gonopierwt  Gronow,  Cat.  Fish.,  E(l.  Gray,  1854,  p.  77  {rucerens). 
Qnalhocentrum  Guichenot,  Ann.  Maine  et  Loire,  IX,  1866,  p.  4  (cerUrognathum; 

young). 

Characters  of  the  genus  included  above.  It  is  possible  that  the 
generic  name  Pmnacayithufi^  Lac^pede,  should  be  used  for  this  genus, 
as  the  first  species  placed  in  that  composite  group  by  its  author  is  the 
Chaetodoji  caiiescens  of  Linnaeus.  The  name  Z(inclm  occurs  still  earlier 
in  Lac^pede's  work,  but  not  in  binomial  form.  It  is,  however,  for 
reason  of  priority  adopted  by  Bleeker.  If,  however,  the  first  species 
named  be  recognized  as  the  type  of  the  genus,  a  rule  the  present  writ- 
ers believe  to  be  finally  inevitable,  we  must  substitute  Pomacanthus 
for  Zcmclns. 

{ZdyKXoy^  a  sickle.) 

19.  ZANCLUS  CANESCENS  (Linnsus). 

Chastodon  canescem  Linn^kus,  Syst.  Nat.,  10th  ed.,  1758,  p.  272;  Indies  (after 

Artecli;  young). 
Pomacanthus  ctineacnis  Lac^pjede,  Hist.  Nat.  Poiss.,  IV,  1803,  p.  517. 
Zandus  canesceiis  (itJNTHER,  Cat.,  II,  1860,  j).  493. — Bleeker,  Atlas  Ichth.,  Chset, 

1877-78,  p.  78,  pi.  v,  fig.  3;  Celelies,  Amboina. 
Chsetodon  comulus  Linn^i'k,  Syst.   Nat,  10th  ed.,  1758,  p.  273   (after  Artedi; 

adult). — Lacepkde,  Hist.  Nat.  Poisa.,  IV,  1803,  p.  473,  pi.  11,  fig.  1.— Jordan 

and  Evermann,  Fish  N.  and  M.  AinericA,  II,  1898,  p.  1687. 
ZanduM  comutu^  CvviER  and  Valenciennes,  Hist.  Nat.  Poiss.,  VII,  1831,  p.  102, 

pi.  cLxxviL— Bleeker,  Atlas  Ichth.,  Cha't.,  1877-78,  p.  77,  pi.  iv,  figs.  1,  2; 

Sumatra,  Java,  Celelxjs,  Cerain,  New  (iuinea,  Waigiu,  etc. 
Zandus  ceiUrognaihus  Cuvier  and  Valenciennes,  Hist.  Nat.  Poiss.,  VII,  1831,  p. 

528;  near  equator,  75°  E. 
Gonopterus  mcerens  (ironow.  Cat.  Fish.,  Ed.  Gray,  1854,  p.  77;  India. 
Chsetodon  nudus  (tronow.  Cat.  Fish.,  Fxi.  Gray,  1854,  p.  76;  Mari  Indico. 
Zaridus  mmUrouzieri  TmoLLifeRE,  in  MontroiLnier,  Fauna  Wood  lark  Island,  1857, 

p.  168;  \Voo<llark. 

Head  2|;  depth  about  as  great  as  length;  eye  2^  in  snout.  D.  IX, 
38;  A.  Ill,  33;  snout  H  in  head,  greatly  produced,  the  upper  profile 
very  concave;  teeth  slender,  brush-like,  very  much  projecting;  ante- 
rior rays  of  dorsal  and  anal  produced;  first  and  second  dorsal  spines 
very  short,  the  third  greatl}^  produced,  ending  in  a  long  filan)ent 
exceeding  total  length  of  fish;  the  longest  soft  ray  about  H  in  body; 
posterior  doi'sal  rays  short,  vertical,  or  even  inclined  forward;  pectoral 
some  longer  than  snout,  shorter  than  the  ventrals. 

Color  in  life,  snout  chiefly  white,  point  of  upper  jaw  black,  followed 
by  a  large  orange  patch  separated  from  the  white  by  a  narrow  black 
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band;  lower  jaw  mostly  black;  anterijr  part  of  body  from  first  dorsal 
spine  to  ventrals  blai^k,  this  crossed  by  two  narrow  vertical  blue  lines, 
the  first  beginning  at  origin  of  ventrals,  extending  upward  and  forward, 
then  backward  just  behind  orbit,  and  ending  on  median  line  of  back 
in  front  of  dorsal  fin;  the  second  beginning  on  abdomen,  crosses  body 
at  base  of  pectoral  and  ends  at  origin  of  dorsal  fin;  a  third  less  dis- 
tinct one  extends  upward  and  backward  from  eye;  a  broad  whitish 
bar,  nearly  as  broad  as  length  of  head,  begins  on  anterior  part  of 
doi*sal  fin  and  crosses  ])ody  somewhat  obliquely  backward,  covering 
anterior  portion  of  anal  fin;  posteriorly  this  bar  is  washed  with  yel- 
low or  orange,  which  gradually  fades  into  the  white  of  the  anterior 
part;  next  comes  a  black  bar  one-half  as  wide,  covering  the  bases  of 
about  14  dorsal  rays  and  widening  out  upon  the  anal  so  as  to  cover 
the  gi*eater  part  of  about  24  rays;  in  the  posterior  part  of  this  black 
band  is  a  narrow  white  line;  next  a  yellow  or  orange  band  covering 
all  of  the  caudal  peduncle  and  the  posterior  portions  of  the  dorsal  and 
anal  fins;  caudal  fin  black,  a  narrow  white  line  at  base;  tip  of  caudal 
fin  with  a  crescent-shaped  l)order  of  white  more  or  less  washed  with 
yellowish;  pectorals  pale;  venti-aLs  black.  East  Indies  and  islands 
of  Polynesia;  common  and  widely  distributed;  ranging  east  to  the 
Hawaiian  Islands  and  the  oflfshore  islands  of  Mexico,  the  young  car- 
ried northward  in  the  Kuro  Shiwo  to  the  coasts  of  Japan,  where  it 
is  not  rare  in  the  rock  pools  of  the  headlands.  Here  described  from  a 
specimen  from  Misaki,  S\i  inches  long. 

Bleeker  recognizes  two  species  of  this  genus,  the  common  form, 
Zanclm  comutus^  with  a  preorbital  spine  in  the  adult,  and  a  smaller 
one,  Zanchis  canescens^  deeper  in  the  body  with  a  spine  before  the  eye. 
All  that  we  have  seen  are  referable  to  Zanchis  comutns^  but  the  other 
shows  no  tangible  difference.     Canescens  is  the  older  name. 

(canescena^  growing  gray.) 

Family  VI.  ACANTHURID^E. 

SUR(i  EON-FISH  KS. 

Body  oblong,  compressed  and  usually  elevated,  covered  with  very 
small  scales;  lateral  line  continuous.  Tail  armed  with  one  or  more 
spines  or  bony  plates.  Eye  lateral,  high  up;  preorbital  very  narrow 
and  deep.  Nostrils  double.  Mouth  small,  low;  each  jaw  with  a  sin- 
gle series  of  narrow  incisor-like  teeth;  vomer  and  palatines  toothless; 
premaxillaries  somewhat  movable  but  not  protractile;  maxillary  short, 
closely  united  with  the  premaxillary;  gill  rakers  obsolete;  pseudo- 
branchiae  large;  gills  4,  a  slit  behind  the  fourth;  gill-membranes 
attached  to  the  isthmus,  the  openings  thus  restricted  to  the  sides.  A 
single  dorsal  fin,  with  strong  spines,  the  spinous  part  of  the  fin  shorter 
than  the  soft  part;  anal  fin  similar  to  soft  dorsal;  pectorals  moder- 
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ate;  ventral  fins  present,  thoracic,  I,  5.  Pelvis  bones  long,  narrow, 
curved,  closely  connected,  evident  through  the  skin,  as  in  Balistidse, 
Pyloric  cceca  rather  few;  air  bladder  large;  intestinal  canal  long. 
VertebrflB  9  +  13  =  22.  Posterior  suborbital  bones  in  close  contact 
with  the  preopercle;  post-temporal  immovably  united  with  the  skull, 
apparently  simple,  but  really  trifurcate  with  the  interspaces  filled  in 
with  bone,  the  foramen  not  passing  through  it;  interneural  bones  with 
transversely  expanded  buckler-like  subcutaneous  plates,  which  inter- 
vene between  the  spines  and  limit  their  motion  forward;  epipleurals 
developed  from  the  ribs.  Herbivorous  fishes  of  the  tropical  seas. 
These  fishes  undergo  large  changes  with  age  as  is  the  case  with  the 
CksetocUmtidse^  the  young  having  often  been  described  as  distinct 
genera. 

a.  Caudal  armature  developed  as  a  movable  antrorse,  extremely  sharp,  knife-edged 
spine,  erectile  from  a  groove. 
6.  Ventral  rays  I,  5;  teeth  fixed  and  strong;  anal  spines  3. 

c.  Dorsal  spines  about  9 TetUhiSy  12. 

cc.  Dorsal  spines  4  or  5;  soft  dorsal  elevated Zehrasoma^  13. 

CM,  Caudal  armature  developed  as  immovable  tubercles  or  lamina. 

d.  Ventral  rays  1, 6;  anal  spines  3;  dorsal  spines  usually  8;  caudal  plates  3  or 

4,  broad,  rugose,  with  a  central  nonserrated  spine Xesuriu,  14. 

dd.  Ventral  rays  I,  3;  dorsal  spines  4  to  6;  anal  spines  2;  caudal  plates  1  or 
2,  absent  in  the  young;  adult  usually  with  a  bony  frontal  prominence. 

AccmthuniSf  15. 
12.  TEUTHIS  Linnaeus. 

Rhombotides  Klein,  Historia  Piscum,  1740  (non binomial). 
Hepatus  Gro^ow J  Zoophyl.,  1765  (hepaius;  nonbinomial). 
TetUhis  Linnjeus,  Syst  Nat.,  12th  ed.,  1766,  p.  507  (hepatus;  javus;  after  HepaivM, 

Gronow). 
Harpurus  (Forster)  Gmelin,  Syst.  Nat.,  I,  1788,  p.  1269  (species  *'caudautriuque 

spina  vel  squama  ossea  falcata  munite''). 
Aspimrus  LAc6pfeDE,  Hist.  Nat  Poiss.,  IV,  1802,  p.  556  (sohar), 
Thtuthis  CuviKR,  Tab.  El.  Hist.  Nat.,  1798,  p.  371. 
TheutisCirviER,  R^gne  Animal,  Isted.,  II,  1817,  p.  330 (restricted  to  Les  AcatUhures; 

allies  of  Teuihis  hepatus) . 
Teuthys  Swainson,  altered  orthography. 
Acronurus  GtJNTHER,    Cat.    Fish.,  Ill,  1861,  p.    345  (orbicularis;  young  fishes 

apparently  scaleless) . 
Rhombotides  (Klein)  Day,  Fishes  India,  I,  1876,  p.  202. 
Actmihurus,  of  authors  generally,  not  of  Forsk&l  as  here  understood. 

This  genus  includes  those  Acanthuridse  which  have  the  tail  armed 
with  a  sharp,  antrorse,  lancet-like,  movable  spine;  strong,  fixed,  incisor 
teeth;  ventral  rays  I,  5,  and  about  9  spines  in  the  dorsal  fin.  The 
numerous  species  are  found  in  all  tropical  seas;  herbivorous  fishes, 
living  about  coral  reefs;  the  adult  protected  by  the  murderous  caudal 
spine,  which  grows  larger  with  age. 

{TevOts^  the  Squid,  Loligo;  substituted  by  Linnaeus  for  Gronow's 
name,  Hepaiu%^  for  no  evident  reason.) 
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a.  Caudal  spine  small;  body  light  gray,  with  about  hIx  cross  bars,  narrower  than 
the  interspaces;  end  of  caudal  peduncle  with  two  black  spots;  dorsal  rays 

about  IX,  23;  anal  111,21... triotief/iuf,  20. 

aa.  Caudal  spine  strong;  body  dark  brown,  uniform,  or  with  faint  bluish  streaks; 
dorsal  rays  about  IX,  26;  anal  III,  24. 
6.  Axil  of  dorsal  and  anal  Uns  without  black  spot;  body  and  fins  with  faint 

streaks argenieusy  21. 

bb.  Axil  of  dorsal  and  anal  fins  with  a  jet  black  spot;  lips  black;  body  and  fins 
almost  plain  dark  brown bipuncMUuSf  22, 

20.  TEUTHIS  TRIOSTEQUS   (Linnseus). 

SHIMADAI:  (STRIPED  PERCH.) 

Chjdodon  triosleffits  Linn-sits,  Syst.  Nat.,  10th  ed.,  1758,  p.  274;  India. 
Acanthuru8  triofflegus  Cuvier  and  Valenciennes,    Hist.  Nat.  Poiss.,  X,  1835, 

p.  197.— CittNTHEB,  Cat.  Fish.,  Ill,  1861,  p.  327;  Amboina,  Celebes,  Aneitum, 

Australia,  Malayan  Archipelago. — Ishikawa,  Prel.  Cat.,  1897,  p.  34;  Oga- 

sahara  (Bonin  Islands). 
Cfuetodon  zebra  Lac^p&de,  Hist.  Nat.  Poiss.,  Ill,  1802,  p.  25,  fig.  3;  no  locality. 
AcarUhunis  zebra  Lac6p6de,  Hist.  Nat.  Poiss.,  IV,  1803,  p.  546,  pi.  vi,  fig.  3;  no 

locality. 
Chxtodon  coxiagga  LACEPiCDE,  Hist.  Nat.  Poiss.,  IV,  1802,  p.  727;  no  locality. 
TetUhis  australk  Gray,  in  King's  Narr.  Survey  Coast  of  Australia,  II,  1826, 

p.  435;  west  coast  of  Australia. 
Aeanthunuf  hirundo  Bennett,  Ceylon  Fishes,  1830,  p.  11,  pi.  xi;  Ceylon. 
Acanthurus  mbarmaius  Bennett,  Whaling  Voyage,  II,  1840,   p.   278;   Society 

Islands. 
Harpurus  fasciatus  Foroter,  Desc.  Anim.,  E<1.  Licht.,  1844,  p.  216. 

Head  3f  to  4;  depth  1|  to  2;  eye  2^  in  snout.  D.  IX  or  X-22  or 
23;  A.  III-20  to  22.  Body  ovate,  anterior  profile  gently  curved, 
most  convex  over  eyes;  snout  somewhat  produced,  concave  above. 
Dorsal  fin  moderate,  anterior  spines  more  or  less  concealed  in  the  skin, 
the  longest  spines  about  equal  to  the  snout,  the  soft  rays  equal;  first 
anal  spine  very  short,  the  third  longest,  about  equal  to  the  longest 
dorsal  spines;  soft  portion  of  anal  about  as  high  as  the  third  anal 
spine;  caudal  slightly  lunate,  the  lobes  but  little  produced;  pectorals 
about  as  long  as  head;  ventrals  as  long  as  snout,  including  the  eye. 
Color  m  life  dark  greenish  or  slaty  above  with  yellowish  cloudings; 
chin,  belly,  throat,  and  a  narrow  strip  along  base  of  anal  white;  ver- 
tical fins  dusky;  anal  with  a  narrow  white  margin;  pectorals  plain; 
ventrals  white  on  under  surface;  sides  with  5  black  bars,  each  wider 
than  the  eye,  the  first,  beginning  just  in  front  of  the  branchiostegals, 
extends  upward  and  backward  across  cheek  through  eye  and  to  median 
line  of  back,  where  it  meets  its  fellow  from  the  other  side,  is  narrower 
than  the  e3^e;  the  second  begins  at  front  of  dorsal  fin  and  extends  down- 
ward to  base  of  pectoral,  from  which  point  it  is  continued  downwai-d 
in  a  narrower  line  beginning  on  base  of  pectoral  and  ending  justatove 
base  of  ventral;  the  third  begins  near  base  of  sixth  dorsal  spine  and 
extends  across  side  to  belly  at  a  point  midway  between  anus  and  begin- 


Digitized  by 


Google 


NO.  1296.      JAPANESE  CHuETODONTTDjE— JORDAN  AND  FOWLER.         553 


ning  of  anal  fin;  the  fourth  begins  on  base  of  first  dorsal  ray  and  ex- 
tendK  to  first  anal  ray;  the  fifth  begins  at  base  of  seventh  dorsal  ray 
and  extends  across  side  to  base  of  fifth  anal  ray;  a  narrow,  faint  brown 
bar  fi'om  the  beginning  of  the  gill-opening  below  running  low  along 
the  sides  of  the  abdomen  to  the  last  vertical  stripe;  a  black  spot  on 
upper  and  lower  sides  of  caudal  peduncle.  Length  8|  inches.  Here 
described  from  specimens  from  Okinawa. 

Pacific  Ocean;  very  abundant  about  rocky  islands  from  New  Zealand 
and  Australia  to  the  rocky  headlands  of  Japan.  Our  specimens  from 
Okinawa  (adult)  and  Misaki  (young).  The  Polynesian  species,  extend- 
ing to  the  Revillagigedo  Islands,  and  described  as  Teuthis  tHmiegus 
by  Jordan  and  Evermann,  is  a  distinct  form,  Teuthis  sandvncherms 
(Streets). 

(triostegus,  rperg^  three;  ariyoo^  to  cover.) 

21.  TEUTHIS   ARGENTEUS  (Quoy  and  Gaimard). 

Acanthuru8  argenteus  Quoy  and  Gaimard,  Voy.  Uranie,  Zool.,  1824,  p.  372,  pi. 

xLiii,  fig.  2;  Sandwich  Islands,  Mariannes. — Cuvikr  and  Valenciennes, 

Hist.  Nat.  Poiss.,  X,  1835,  p.  239. 
Acroiiurus  argenteus  GDnther,  Cat.  Fish.,  Ill,  1861,  p.  346;  Ascension  Island. 
fAcarUhumsfidiginosus  Lesson,  Voyage  Coqu^lle,  1824,  p.  149,  pi.  xxvii,  fig.  2. 
tAcanthuruB  rnatoides  CrviER  and  Valenciennes,  Hist.  Nat.  Poiss.,  X,  1836, 

p.  204;  Oualan  (Longest  dorsal  spine  3i  in  depth  of  body). — GOnther,  Cat. 

Fish.,  Ill,  1861,  p.  331;  Ambojma,  Pinang,  Fiji. — Stbindachner  and  DOder- 

LEiN,  Fische  Japans,  III,  1884,  p.  37;  Oshima  (near  Misaki). 
Acanthurus  annularis  CvYiKR  &nd  Valenciennes,  Hist.  Nat.  Poiss.,  X,  1835,p.  209; 

He  de  France. 
Acanthurm  blochi  Cuvikr  and  Valenciennes,  Hist.  Nat  Poiss.,  X,  1835,  p.  209; 

He  de  France,  Seychelles. — GDnther,  Fische  Sudsee,  1, 1873,  p.  109,  pi.  lxix, 

fig.  6;  Caroline  Islands,  Seychelles,  Society  Islands,  Satnoan  Islands,  Palm 

Island,  Kingsmill  Islands. 
Acanlhurun  xanihopierus  Cuvier  and  Valenciennes,  Hist.  Nat.  Poiss.,  X,  1835, 

p.  215;   Seychelles.— Cantor,   Cat.   Malayan  Fish.,   1850,  p.  209,  pi.  iv; 

Malayan  Archipelago. 
fAcanthurus  lamarrn  Cuvier  and  Valenciennes,  Hist.  Nat.  Poiss.,  X,  1836,  p.  236; 

He  de  France  (Anal  rays  III,  23.) 
Acanihurus  melanurus  Cuvier  and  Valenciennes,  Hist.  Nat.  Poiss.,  X,  1836, 

p.  240;  Pondicherry. 
Acronums  melanurus  GUnther,  Cat.  Fish.,  Ill,  1861,  p.  346;  Borneo. 

Head  Si;  depth  If.  D.  IX,  26;  A.  Ill,  24;  snout  1{  in  head;  eye 
3i;  pectoral  equal  to  head;  caudal  one-fifth  longer  than  head;  longest 
dorsal  spine  equaling  longest  soft  my,  H  in  head;  .ventral  long,  IJ  in 
head.  Bodv  deep  and  compressed,  the  anterior  profile  steep,  convex 
before  eye;  caudal  lunate,  the  upper  ray  one-third  longer  than  middle 
one.  Body  slaty  brown,  mottled  with  gray,  but  without  bands;  dorsal 
with  a  bluish  gray  streak  at  base,  then  a  bronze  one,  forking  on  soft 
dorsal,  inclosing  a  bluish  gray  streak;  5  gray  streaks  and  4  bronze  ones 
on  dorsal  more  or  less  distinct,  especially  in  3^oung;  anal  with  5  bluish 
gray  and  5  bronze  streaks  more  oblique  than  those  on  the  dorsal,  and 
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hence  not  continuous  the  whole  length  of  fin;  caudal  peduncle  black, 
a  whitish  yellow  cross-band  behind  spine,  faint  in  adult,  the  anterior 
margin  vertical,  the  posterior  concave;  rest  of  caudal  black;  pectoral 
yellowish;  ventrals  dusky,  the  spine  black.  All  the  marks  very  faint 
and  often  fading  in  alcohol.  Adult  with  the  pectoral  quite  yellow; 
pale  band  at  base  of  caudal,  growing  faint  with  age;  a  blue  streak  along 
base  of  dorsal.  Length  m  inches.  Rocky  shores  throughout  the 
Indian  region  from  the  Red  Sea  to  the  Hawaiian  Islands,  everywhere 
veiy  common,  occasionally  northward  to  the  projecting  headlands  of 
Japan.  We  have  one  adult  example,  described  above,  from  Nafa,  in 
Okinawa.  Another  adult  is  from  Umesawa,  and  a  young  specimen 
from  tide  pools  at  Misaki.  The  species  is  very  close  to  Tevthh  crestonis 
of  the  west  coast  of  Misaki,  and  to  TeuthU  bahianm  of  the  West  Indies. 
Much  of  the  synonym}^  of  this  species  is  very  hypothetical.  The  oldest 
name  applying  to  the  species  beyond  a  doubt  is  that  of  AcarUhurus 
anntdarU.  But  there  is  scarcely  any  doubt  as  to  A.  matoiden^  and  A, 
anmd^iris  is  apparently  the  young  of  the  same  species.  The  Hawaiian 
fish  should  therefore  stand  as  Teuthis  argenteivn.  The  Japanese  form 
is  apparently  not  different. 
iflrgentem^  silvery.) 

22.  TEUTHIS  BIPUNCTATUS  (Giinthcr). 

ft  AcarUhurus  nigroris  Cuvier  and  Valbnciennrb,  Hist.  Nat.  Poiss.,  X,  1836, 

p.  208^  Sandwich  Islands. 
Acanthuru8  bipundaiuB  GtJNTHER,  Cat.  Fish.,  Ill,  1861,  p.  331;  China,  Fiji 
TetUhis  bipundatus  Jordan  and  Evermann,  Proc.  U.  S.  Nat.  Mm.,  XXV,  1902, 

p.  368;  Formosa. 
AcarUhur^is  nigros  GtJNTHER,  Cat.  Fish.,  Ill,  1861,  p.  332;  New  Hebrides. — Isei- 

KAWA,  Prel.  Cat.,  1897,  p.  34;  Miyakoshima. 

Head  3*;  depth  2.  D.  IX-25;  A.  III-23,  P.  1-16;  V.  1-6.  Body 
long,  (compressed,  and  covered  with  ver}^  small  ctenoid  scales.  Head 
long,  convex  above  the  eyes;  eyes  high,  2J  in  snout,  4  in  head,  and  H  in 
interorbital  space;  snout  slightly  produced,  li  in  pectoral,  and  nearly 
straight  above;  head  equal  to  the  pectoral;  interorbital  space  strongly 
convex  above;  nostrils  directly  in  front  of  the  eye,  the  anterior  rounded 
and  the  posterior  a  small  slit.  Gill-opening  equal  to  the  snout;  gill 
rakers  verj'^  small,  short,  and  few.  Origin  of  the  dorsal  over  that  of 
the  pectoral,  the  spinous  part  graduated  to  the  middle  and  then  about 
equal  to  the  rest  of  the  fin,  which  ends  in  a  point;  the  spinous  anal 
graduated  to  the  third  spine,  which  is  the  longest,  and  not  as  high  as 
the  highest  soft  rays;  soft  anal  oblong,  ending  in  a  point  posteriorly; 
pectoral  longer  than  head;  ventrals  equal  to  the  snout  with  the  eye; 
caudal  lunate,  the  upper  lobes  pointed.  Caudal  peduncle  compressed, 
rather  deep,  and  2^  in  the  head.  Caudal  spine  sharp,  depressable  in  a 
groove,  and  about  2  in  the  snout.  Lateral  line  concurrent  with  the 
back  to  the  caudal  spine.  Color  in  alcohol  dark  chocolate  brown,  and 
with  the  edge  of  the  caudal  narrowly  margined  with  white,  a  black 
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spo'  vA  the  base  of  the  last  soft  dorsal  rays  on  the  caudal  peduncle 
ah<»vo  and  a  similar  one  at  the  base  of  the  last  anal  rays  below;  edge 
of  the  groove  of  the  caudal  spine  black;  lips  black,  outer  portion  of 
the  ventral  rays  blackish.  Length  6^^  inches.  Here  described  from 
a  specimen  from  Kotosho,  Formosa. 

This  species  is  found  in  the  Kiukiu  Lslands,  a  specimen  being  in  the 
Imperial  Museum  from  Miyakoshima.  We  have  also  two  specimens 
from  Kotosho,  Formosa,  and  of  this  or  some  closely  related  species 
from  Hawaii.  The  species  may  be  known  by  the  black  blotch  in  the 
axils  of  the  dorsal  and  anal,  in  connection  with  the  uniform  blackish 
coloration.  In  the  description  of  Acanthurus  nigroris  no  mention  is 
made  of  this  very  conspicuous  character.  It  is  not  likely  therefoi^e 
that  Valenciennes's  fish  belonged  to  the  present  species. 

{Mpunctattis,  two-spotted.) 

13.  ZEBRASOMA  S>Arainson. 

Zebrasoma  Swainson,  Nat.  Hist.  Anim.,  II,  1839,  p.  256  (velifer). 
Scopas  Kner,  Novara  Fische,  1865,  p.  212  (scopas). 

This  genus  differs  from  Teuthis  in  the  short  spinous  dorsal  of  4  or 
5  graduated  spines;  soft  dorsal  high;  snout  short,  projecting  at  an 
angle.     Asiatic  seas. 

(zebra,  (fdopLa^  body,  from  the  cross-bands  of  the  typical  species.) 

23.  ZEBRASOMA  PLAVESCENS  (Bennett). 

Acanthurus  flav€8cen8  Bbnnbtt,  Zool.  Journal,  IV,  1828,  p.  40  (yellow  form). 

Acanthurvs  flavescens  GCnthbr,  Fische  Sudsee,  I,  1873,  p.  116,  pi.  lxxvi;  Tahiti 
(probably  not  of  Bennett). 

Acanihurus  rhomfteus  Kittlitz,  Mas.  Senckenberg,  1, 1834,  p.  196,  pi.  xiii,  fig.  16. 

Acanthurus  scopas  Cuvier  and  Valenciennes,  Hist.  Poiss.,  X,  1835,  p.  245,  pi. 
ccxc;  He  de  France,  Ulea. — Bleeker,  Natur.  Tydschr.  Nederl.  Ind.,  1851, 
p.  348. — (iricHENOT,  Sagra  Hist.  Cuba,  1851,  p.  122  (Cuba  by  error). — 
GtJNTHER,  Cat.  Fish,  III,  1861,  p.  342;  Ceram,  Sandwich  Islands,  Aneitum. 

AcanUiurus  altiielij!  Cuvier  and  Valenciennes,  Hist.  Poiss.,  X,  1835,  p.  249;  He 
de  France. 

Head  3i;  depth  If.  D.  V-24;  A.  Ill,  19;  P.  1-14;  V.  I,  5.  Body 
deep,  compressed,  and  covered  with  minute  rough  scales.  Head  long, 
oblique;  snout  much  produced,  very  concave  above;  eye  high,  3i  in 
the  snout,  4i  in  the  head,  and  1|  in  the  interorbital  space;  nostrils 
small,  close  together,  directly  in  front  and  below  the  middle  of  the 
eye;  interorbital  space  flat,  bones  on  top  and  sides  of  head,  except 
the  cheeks,  striated;  mouth  small,  lips  thin;  teeth  with  denticulate 
edges.  Gill-opening  short,  almost  as  long  as  the  snout;  gill  mkei'S 
few  and  very  short.  Origin  of  doi*sal  over  that  of  pectoral,  and  just  a 
trifle  behind  the  eye;  spinous  dorsal  graduated  to  the  last  spine,  which 
is  the  longest,  though  not  equal  to  the  longest  mys,  and  covered  for  the 
most  part  with  rather  thick  skin;  soft  dorsal  rounded  to  the  last  rays, 
which  are  the  shoitest;  anal  graduated  to  the  third  spine,  which  is  the 


Digitized  by 


Google 


556  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM,  vol.  xxv. 

longest,  covered  with  thick  skin,  and  not  eijual  to  the  highest  anal 
rays  which  are  about  the  middle  of  the  fin;  pectoral  much  longer  than 
the  head;  venti^al  below  pectoral  and  equal  to  two-thirds  its  length; 
caudal  slightly  convex,  the  corners  sharp.  Space  before  spine  on  the 
caudal  peduncle  covered  with  a  tract  of  short,  stiff,  ])ristle-like  spines. 
Caudal  spine  shaip,  strong,  and  equal  to  the  eye.  Caudal  peduncle 
compressed,  not  thick,  and  3  in  the  head.  Color  pale  brown  (some- 
times bright  lemon  yellow),  a  silvery  streak  from  gill-opening  above 
pectorals  on  the  sides.  Length  T^V  inches.  Described  from  an  example 
from  Okinawa  of  the  brown  variety  called  Zebrmatna  rhmnheum. 

Of  this  species  we  have  received  one  specimen,  typical  of  Ac(i7}thurus 
scopas^  from  Nafa  in  Okinawa,  where  it  was  collected  by  Yonekichi 
Koneyama. 

The  form  Known  as  j^hrasonfui  JJa/vescens^  bright  lemon  yellow  in  . 
color,  fo\ind  at  Hawaii,  is  considered  by  Dr.  (xiinther  as  an  albino 
form  of  Zehrasoma  rhomheuni.  On  comparison  of  our  specimen  with 
those  from  Hawaii,  we  find  no  difference  whatever  except  in  color. 
Probably  the  typical  jlavescens  is  found  in  deep  water,  the  variet}' 
rhonibeum  living  near  the  shore.  Such  variations  from  brown  to  yel- 
low are  found  in  Siganvs^  Pelor^  AntennaHvA,  and  other  genei'a. 

{flaveaceri^^  growing  yellow.) 

14.  XESURUS  Jordan  and  Evermann. 
Xemrus  Jordan  and  Evkrmann,  Check-list  Fishes,  1896,  p.  421  (punctattis). 

Teeth  in  1  row,  each  5-lobed;  caudal  peduncle  armed  with  3  or  4 
large  bony  plates,  placed  in  a  right  line,  each  one  with  a  bluntish,  non- 
sermted  keel.  Ventral  rays  I,  5.  Dorsal  with  8  or  9  spines;  anal  with 
3.  This  genus  is  close  to  P/^wnumis  Lac^pede,  differing  chiefly  in  the 
chamcter  of  the  caudal  armature,  the  plates  in  Prlonurm  being  small, 
sharper,  serrated,  and  0  in  number,  besides  a  smaller  plate  below  and 
one  above. 

{Si(Tig^  scmping;  ovpa^  tail.) 

24.  XESURUS  SCALPRUM   (Cuvier  and  Valenciennes). 
NIZA,  NlSADAl. 

Acanthurua  scalprum  Langsdorf,  Ms. 

Prionurus  sccdprum  Cuvier  and  Valenciennes,  Hist.  Poiss.,  X,  1835,  p.  298; 
Japan.— ScHLEGEL,  Fauna  Japonica,  1847,  p.  129,  pi.  lxx;  Nagasaki.— GOn- 
THER,  Cat.  Fish,  III,  1861,  p.  347;  Japan.^TEiNDACHNER  and  Dodbrlbin, 
Fische  Japans,  III,  1884,  p.  38;  Tokyo.— Nystbom,  Svensk,  Vet  Handl., 
1887,  p.  37;  Nagasaki.— Ishikawa,  Prel.  Cat,  1897,  p.  34;  Boshu.— Jordan 
and  Snyder,  Check-List,  1901,  p.  91;  Yokohama. 

Naseus  scalpram  Bleeker,  Act.  Sot^.  Sci.  Indo.  Nederl.,  VIII,  Japan,  VI,  1860, 
]).  79;  Nagasaki. 

Etroplus^  fumo8us  Brevoort,  Expetl.  Japan,  1856,  p.  264,  pi.  vi,  fig.  1;  Nafa,  Riu 
kill  Islands  (Young  called  Samikakuvm^  soot-fish). 


'  This  name  has  been  misquoted  **Etsgilu8,**  but  Etsgilm  is  a  misprint  and  does  not 
occur  in  Brevoort's  paper. 

Digitized  by  VjOOQ IC 


NO.  1296.      JAPANESE  CH.ETODONTID.E-JORDAN  AND  FOWLER.         557 


Head  3i;  depth  2.  D.  lX-22;  A.  III-21  or  23;  P.  1-16;  V.  1-5. 
Body  elliptical  and  compressed,  skin  fine  velvety.  Head  small,  longer 
than  deep;  eye  high,  4  in  head,  2f  in  the  snout  and  1^  in  interorbital 
space;  snout  concave,  produced,  but  the  upper  profile  of  the  head 
convex  over  the  eyes;  mouth  small,  terminal,  and  below  the  middle  of 
the  head;  teeth  with  denticulate  margins,  the  jaws  subequal;  anterior 
nostrils  below  the  middle,  and  half  the  eye  from  its  anterior  margin, 
and  the  posterior  a  nearly  horizontal  slit  between;  interorbital  space 
con  vex  ly  flattened;  angle  of  preoperculum  very  obtuse.  Gill-opening 
very  oblique,  gill  i-akers  short.  Spinous  dorsal  more  or  less  embedded 
in  skin,  its  origin  over  that  of  the  pectoral,  the  middle  and  last  spines 
the  highest,  and  much  longer  than  the  soft  dorsal  rays,  which  become 
gradually  smaller  to  the  last;  anal  spines  graduated  to  the  third,  which 
is  the  longest  though  not  as  long  as  the  longest  anterior  rays  of  the 
soft  anal;  the  soft  anal  is  similar  to  the  soft  dorsal;  pectoral  smaller 
than  the  head;  origin  of  dorsal  below  the  fifth  dorsal  spine,  extending 
to  the  base  of  the  second  anal  spine,  and  equal  to  two-thirds  the  length 
of  the  pectorals;  caudal  emarginate,  the  lobes  pointed.  Caudal 
peduncle  rather  thick,  deeper  than  broad,  and  not  quite  equal  to  the 
e3'e.  Sides  of  caudal  peduncle  with  a  single  series  of  4  bony  bucklers, 
each  with  a  produced  median  keel,  compressed,  extending  outward, 
and  largest  on  the  last.  Lateral  line  high,  arched,  and  concurrent 
with  the  back.  General  color  dusky  brown  in  alcohol,  the  bases  of 
the  first  3  bucklers  on  the  caudal  peduncle  blackish  brown;  the  edges 
of  the  fins  dark,  except  the  very  narrow  white  edge  of  the  caudal, 
otherwise  plain.     Total  length  9^  inches. 

Here  described  from  Nagasaki  specimens.  In  very  young  speci- 
mens from  Misaki  the  body  is  very  deep;  the  depth  If  the  length; 
the  highest  part  of  the  fin  rays  very  high;  the  general  color  dark  livid 
brown;  dorsal  and  anal  very  dark,  the  soft  fins  broadly  edged  with 
white;  caudal  and  caudal  peduncle  light,  shaded  with  dark  at  its  base; 
pectorals  dark;  skin  smooth.  In  still  smaller  specimens  the  body  is 
deeper,  li  in  the  length,  the  second  dorsal  spine  as  long  as  the  pectoral 
and  very  much  higher  than  the  rest  of  the  fin,  and  the  body  furnished 
with  many  vertical  strise;  the  trunk  marked  with  narrow  vertical 
bands. 

This  fish  is  rather  common  about  rocky  headlands  in  southern  Japan. 
Our  specimens  are  from  Tokyo,  Misaki,  and  Wakanoura.  From  the 
tide-pools  of  Misaki  we  have  a  very  large  series  showing  the  stages  of 
growth  of  the  young.  These  are  more  or  less  yellowish  in  color,  the 
fins,  except  caudal  and  pectoral,  dusky.  The  caudal  is  yellow,  with  a 
black  crossbar  at  its  base. 

The  species  can  be  known  from  the  young  of  other  Acanthuridpe  by 
the  number  of  its  ventral  rays,  anal  spines,  and  the  soft  rays  of  its 
dorsal  and  anal. 

(%c(dprmn^  a  sharp  knife.)  ^  j 
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IB.  ACANTHURUS  ForskSl. 

Acanihurus  ForskAl,  Deecr.  Anim.,  1775,  p.  59  {uniromis). 

Monoceros  ScHSEiDER,  Syst.  Ichth.,  1801,  p.  186  {biaculeatus), 

Naso  LAcipiDE,  Hist  Nat.  Poias.,  Ill,  1802,  p.  106  (fronUcomia). 

NoBonus  Rafinbbque,  Anal.  Nature,  1815,  substitute  for  Ncuo. 

Priodon  (Cuvier)  Qtiovand  GAiMARD,Voy.  Uranie,  Zool.,  1824,  p.  377  (anntdoiut). 

Naaeus  Cuvier,  R^ne  Animal,  2d  ed.,  II,  1829,  p.  224  {fronHcomiB). 

Pnodontichihys  Bonapartb,  Destrib.  Metod.  Anim.  Vest.,  1833,  p.  34  {annulaius), 

Keris^  Cuvier  and  Valenciennes,  Hist.  Nat.  Poiss.,  X,  1835,  p.  304  (anginoms). 

Body  oblong,  compressed,  covered  with  small  roughish  scales;  tail 
with  two  large  immovable,  bony  keeled  plates,  these  entirely  wanting 
in  young  examples.  Head  in  the  adult  with  the  forehead  prominent, 
developing  a  very  long  bony  horn  above  the  eyes,  the  horn  wanting 
in  the  young;  teeth  small  in  one  series,  slightly  compressed  incisors, 
usually  with  serrate  edges.  Ventral  fins  incomplete,  the  rays  I,  3. 
Dorsal  with  5  or  6  spines;  anal  with  2  spines,  the  small  first  spine 
wanting.  Intestinal  canal  elongate.  Herbivorous  fishes  of  the  East 
Indian  and  Polynesian  seas,  some  of  them  remarkable  for  the  bony 
frontal  projection,  and  for  the  large  ornate  caudal  spines. 

We  separate  from  Acanthurus  the  genera  called  CaUicanthvs*  and 
Axinurus^  {thynnoides).  The  three  groups  may  be  provisionally 
defined  as  follows: 

a.  Forehead  with  an  elongate,  tapering,  subcylindrical  horn  in  the  adult;  tail  with 

two  bony  plates;  teeth  small,  serrulate Accmihuru», 

aa.  Forehead  without  subcylindrical  horn;  the  snout  with  or  without  a  compressed 
crest. 
6.  Tail  with  two  bony  plates;  dorsal  spines  5  or  6;  teeth  serrulate. -Oi//icaiUAt«.* 
66.  Tail  with  one  bony  plate;  dorsal  spines  4;  teeth  entire Axinurva,^ 

It  seems  to  us  that  the  generic  name  Acanthurus  is  available  for  the 
genus  rather  than  the  later  name,  Morwceros.  The  genus  Acanthurus 
as  founded  by  Forsk&l  includes  this  genus  and  Teuthis.  The  first  spe- 
cies named  by  Forsk&l,  uniwmis  being  taken  as  its  type,  Acanthurus 
becomes  equivalent  to  Monoceros.  If  we  follow  the  rule  of  allowing 
subsequent  authors  to  fix  the  type,  Acanthurus  becomes,  of  course,  a 
synonym  of  Teuthis^  and  the  present  genus  must  be  called  Monocerus. 

{aKavda^  spine;  ovpd^  tail.) 

*The  definition  of  the  supposed  genus  KeriB  applies  to  the  young  of  Xesurm, 
(Ventral  rays  I,  5;  anal  spines  3. )  But  the  figure  of  A'erw  anginoms  does  not  sup- 
port the  description,  and  the  number  of  fin  rays  shows  it  to  be  the  young  of  some 
Acanthurus. 

*Callicanthus  Swsdnson,  Class.  Fishes,  II,  1839,  p.  256  (elegans). 

^Axinurus  Cuvier  and  Valenciennes,  Hist.  Poiss.,  X,  1835,  p.  225  (thynnoides). 


Digitized  by 


Google 


NC.1296.      JAPANESE  CILETODONTID.E— JORDAN  AND  FOWLER,         559 

25.  ACANTHURUS  UNICORNIS  (Forsk&l). 

TENGUHAGI   (LONG  NOSED  SCRAPER)   IKKAKUHAGI  (ACUTE  ANGLE 

SCRAPER). 

Ouetodon  unicornis  ForskAl,  Descr.  Anini.,  1775,  p.  63;  Red  Sea. 
Aspimrtu  unicomis  RtJppELL,  Atlas  Fische,  1828,  p.  60;  Red  Sea. 
Naseus  unicomis  GtJNTHER,  Cat.  Fish,  III,  1861,  p.  348;  Frankland  I.,  Red  Sea, 

Aneitum,  Ceylon. 
Monoceros  unicomis  Jordan  and  Snyder,  Check-List,  1901,  p.  91;  Misaki. 
Monoceros  biaculeatus  ScHNEiDSlt,  Syst,  Ichthy.,  1801,  p.   180,   pi.   xlii  (after 

Forek&l). 
JfonocCTW  ran  Schneider,  Syst.  Ichth.,  1801,  p.  181   (after  Monoceros  piscis  Wil- 

loughby). 
Naso  fronticomis  Lac^pAde,  Hist.  Poiss.,  Ill,  1802,  p.  105,  pi.  xii,  fig.  2;  He  de 

France. 
Naseus  fronticomis  Cuvier  and  Valenciennes,  Hist.  Poiss.,  X,  1835,  p.  259;  He 

de  France,  Waigiou,  Guam,  Sandwich  Islands,  Red  Sea,  Otaiti. — Schlbgel, 

Fauna  Japonica,  Poiss.,  1846,  p.  129,  pi.  xix;  Nagasaki. 
tKeris  anginosus  Cuvier  and  Valenciennes,  Hist.  Poiss.,  X,  1835,  p.  304;  no 

locality;  D.  VII,  26;  A.  Ill,  28;  V.  I,  5. 
Naseus  longicomis  Cuvier,  Gu^rin,  Icon.  Poiss.,  1830-44,  pi.  xxxv,  fig.  3;  He  de 

France. 
Herspurus  monoceros  Forster,  Bescr.  Anim.,  Ed.  Licht,  1844,  p.  219. 
Acronurus  8egyp1ius  Gronow,  Syst,  Ed.  Gray,  1854,  p.  191;  Red  Sea  (after  Has- 

selquist). 
Acronurus  comiger  Gronow,  Syst,  Ed.  Gray,  1854,   p.   192;    Red  Sea    (after 

ForskAl). 

Head  4;  depth  2*.  D.  V-29;  A.  11-28;  P.  1-17;  V.  1-3.  Body 
ovate,  deep  in  front,  compressed  and  fine,  velvety,  becoming  rough  in 
front  of  the  caudal.  Head  long,  the  forehead  with  a  long,  produced 
horn,  directed  forward  from  the  upper  part  of  the  eye;  snout  long, 
with  the  upper  profile  straight,  long;  eye  3  in  the  frontal  spine,  4  in 
snout,  and  5i  in  head;  mouth  small,  the  snout  produced;  nostrils  one- 
half  an  eye  diameter  in  front  of  eye  and  about  level  with  its  middle; 
gill-opening  very  long,  longer  than  the  snout.  Origin  of  the  dorsal 
over  the  gill-opening,  behind  the  spines  shorter  than  the  longer  rays, 
the  edge  straight  and  ending  in  a  point;  anal  spines  short,  the  mys 
equal,  the  edge  straight  and  ending  in  a  point;  pectorals  in  front  of 
the  dorsal  equal  to  the  frontal  spine;  ventrais  in  front  of  the  pectorals, 
the  spines  shaip  and  thick,  1 J  in  snout;  caudal  compressed,  the  margin 
straight  and  the  lobes  produced  into  long  filaments.  Sides  of  caudal 
peduncle  with  two  large  compressed  bucklers  hooked  forward.  Lat- 
eral line  very  high  and  concurrent  with  the  back.  Color  (dried)  plain 
brown.  Here  described  from  a  large  dried,  specimen  from  Nagasaki. 
In  the  young,  known  by  the  number  of  the  fin  rays,  the  bony  horn  is 
wanting,  and  in  the  very  young  there  is  no  trace  of  caudal  plates. 
Specimens  from  Honolulu  seem  to  agree  perfectly  with  the  one  from 
Nagasaki. 

This  species,  very  abundant  and  widely  diffused  through  the  Indian 
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region  and  Polynesia,  is  rare  in  Japan,  the  adult  only  taken  in  the 
southern  islands,  the  young  extending  in  the  Kuro  Shiwo,  to  the  rock 
pools  as  far  north  as  Tokio.  In  our  collection  is  one  very  large  spec- 
imen from  Nagasaki,  a  smaller  one  from  Kiusiu,  and  a  still  smaller 
one  from  Misaki.  This  latter  has  no  frontal  spine  and  no  caudal 
plates.  This  species  is  subject  to  very  great  variation  with  age.  A 
very  large  example  from  Misaki  is  in  the  Imperial  Museum  at  Tokyo. 
{unicornis^  one-horned.) 

Family  VII.  SIGANID^. 

Body  oblong,  compressed,  covered  with  very  small  cycloid  scales; 
lateral  line  continuous;  tail  unarmed.  Mouth  small,  with  a  single 
series  of  serrated  trenchant  incisors  in  the  jaws;  no  teeth  on  vomer  or 
palatines.  Pseudobranchiee  well  developed.  Gill-membranes  not  uni- 
ted; attached  to  the  isthmus;  branchiastegals  5.  A  single  dorsal  fin, 
its  rays  XIII,  10,  the  spines  strong;  anal  rays  VII,  9,  the  spines  well 
developed.  Ventral  fins  thoracic,  each  with  an  outer  and  an  inner 
spine,  and  three  soft  rays  between  them.  Caudal  fin  cunate.  Air 
bladder  large,  forked  before  and  behind.  Intestinal  canal  with  several 
convolutions;  pyloric  cceca  5  or  6.  Vertebrae  10  -f- 13  =  23.  Skele- 
ton showing  many  peculiarities,  the  maxillary  and  premaxillary  firmly 
united,  the  lower  pharyngeals  very  little  developed.  Herbivorous 
fishes  of  the  East  Indian  seas,  all  belonging  to  the  single  genus  Siganus. 
The  family  is  of  uncertain  affinities,  and  shows  numerous  peculiarities 
not  found  in  related  forms.     It  is  probably  nearest  the  Acanthuridee. 

16.  SIGANUS  Forskal. 

Siganus  ForskAl,  Descr.  Anim.,  X,  1775,  p.  26  (dganwi-rifnUatus) . 
Centrogasler  Houttuyn,  Acta  Soc.  Harlem,  V,  1782,  pp.  20,  333  (fttscescem). 
Ampfiacardhus  Sens EWERf  Syst  Ichth.,  1801,  p.  206. 

Teuthis  Cantor,  Cat.  Malayan  Fishes,  1850,  p.  207  (javm^  and  of  numerous 
authors,  not  of  Linnseus). 

The  characters  of  the  genus  are  included  above. 
{Sic^an  or  Sigian^  the  Arabian  name  of  Siga/mi^  sfgantis,) 
a.  Color  brown,  gray,  or  yellow,  usually  with  very  numerous  round,  whitish 

spots .fuscescens,  26. 

aa.  Color  yellow,  with  oblique  blue  bands  and  streaks,  distinct  about  the  head. 

lirgatuSj  27. 
26.  SIGANUS  FUSCESCENS  (Houttuyn). 

AIGO    (BLUE    THING);     GINHAGI    (SILVERY    SCRAPER);    KIZINOUWO 

(PHEASANT  FISH). 

Centrogasier  fmeescens  Houttuyn,  Act.  Soc.  Harl.,  XX,  1782,  p.  333;  Nagasaki. 

Amphacanthus  fuscescens  Cuvier  and  Valencennes,  Hist.  PoLss.,  X,  1835,  p.  166; 
Japan. — Schleoel,  Fauna  Japonica,  Poiss.,  1847,  p.  127,  pi.  lxviii,  fig.  1, 
Nagasaki.— Bleeker,  Verb.  Bat.  Gen.,  XXVI,  Japan,  1857,  p.  106;  Nagasaki. 
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TeuihiM ftinceaceiis  GOnther,  Cat.  Fish,  III,  1861,  p.  321  (copied). — Steindachnbr 
and  D5DERLEIN,  Fische  Japans,  III,  1884,  p.  25;  Tokyo. 

Tfieuiis /iiscesceiis  Nyktkom,  Svensk,  Nat.  Handl.,  1887,  p.  37;  Nagasaki. 

Siganus  ftiscescens  Jordan  and  Sxyder,  Check-List,  1901,  p.  92;  Yokohama. 

Amphacariihu^i  albopunctaius  Schlec^el,  Fauna  Japon,  Poiss.,  1847,  p.  128;  Naga- 
saki. 

Teuthis  albopunctata  GUnther,  Cat.  Fish,  III,  1861,  p.  318;  Anioy,  Philippines. — 
Steindachnbr  and  Doderlein,  Fische  Japans,  III,  1884,  p.  25;  Kagoshima. — 
IsniKAWA,  Prel.  Cat.,  1897,  p.  34;  Tokyo. 

AmphacarUhiis  aurautiaais  Schlbcjel,  Fauna  Japonica,  1847,  p.  128;  Nagasaki. 

AmphacaiUhus  inargaritiferus  Richardson,  Ichth.  China,  1846,  p.  243;  Canton 
(not  of  Cuvier  and  Valenciennes). 

Tmthis  I/rerirostris  Gronow,  Syst.,  Ed.  Gray,  1854,  p.  142;  Indies. 

Head  S'i  to  4|;  depth  2i  to  2|.  D.  I-XIII  or  XIV-10;  A.  VIl-9; 
P.  1-14  to  16;  V.  I-3-I.  Body  compressed,  oblong,  and  covered  with 
very  small  round  scales.  Head  small,  the  profile  concave  above  in 
front  of  the  dorsal;  eye  moderate,  not  high,  3f  in  the  head,  1^  in  the 
snout,  and  1^  in  the  interorbital  space;  snout  convex  above,  very  blunt 
and  rounded,  mouth  inferior,  the  mandible  not  projecting,  with  the 
lower  jaw  fitting  under  the  upper;  maxillary  expanded  distally,  its 
breadth  at  this  point  4  in  the  snout,  and  not  reaching  as  far  posteriorly 
as  the  second  nostril;  nostrils  level  with  the  upper  part  of  the  eye,  the 
first  pair  a  little  less  than  an  eye  diameter  from  the  anterior  margin  of 
the  eye,  and  the  second  a  little  nearer  the  first  than  the  eye;  teeth 
small  and  pointed;  lips  rather  broad  and  thin;  interorbital  space  con- 
vex. Gill-opening  semicircular,  moderate,  and  the  membrane  adnate 
to  the  isthmus.  First  spine  of  dorsal  low,  short,  and  directed  for- 
ward, the  rest  of  the  spinous  part  of  the  fin  occupying  the  greater 
part  of  the  back,  the  spines  shorter  posteriorly;  soft  dorsal  not  as  high 
as,  and  its  base  3  in  that  of  the  spinous  dorsal;  anal  midway  between 
the  tip  of  the  snout  and  the  base  of  the  caudal,  the  middle  spines  the 
longest  and  the  base  of  the  spinous  portion  longer  than  the  base  of  the 
soft  rays;  softdorsal  highest  in  front;  pectoral  If  in  the  head,  rounded; 
ventral  a  little  behind  the  gill-opening,  equal  to  two-thirds  the  space 
between  their  own  tips  and  the  origin  of  the  anal;  caudal  lunate,  the 
edges  pointed.  Caudal  peduncle  deeper  than  broad,  though  not  quite 
equal  to  the  eye.  Anus  between  the  ventrals  posteriorly.  Lateral 
line  high,  and  concurrent  with  the  back.  Color  in  spirits  rich  choco- 
late-brown above,  below  silvery  white;  above  and  on  the  sides  darker, 
marbled  and  mottled  with  darker;  fins  dark  lirown,  marbled  with 
darker,  the  pectoral  and  a  bar  on  the  caudal  blackish.  Here  described 
from  a  specimen  from  Tokyo,  llf  inches  long.  Smaller  examples 
diflfer  in  color  as  follows: — Body  covered  with  numerous  small,  round, 
light  spots;  caudal  edged  narrowly  with  light  color  like  the  back;  fins 
blotched  with  light  color,  and  a  large  dark-brown  spot  as  large  as  the 
eye  behind  the  oi)ercle  above. 

This  species  is  very  common  about  rocky  islands  in  the  warm  bays 
Proc.  N.  M.  vol.  XXV— 02 36 
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of  southern  Japan.  Our  specimens  of  various  ages  were  obtained  at 
Tokyo,  Yokohama,  Misaki,  Wakanoura,  Kobe,  Onomichi,  Hakata, 
Kawatana,  and  Nagasaki. 

We  are  unable  to  distinguish  more  than  one  species  among  all  our 
Japanese  specimens.  All  show  the  small  white  spots  characteristic  of 
(dbopu7iciatu8.  It  is  probable  that  fvscescens  represents  a  very  dark 
specimen  like  some  of  ours  from  Tokyo  Bay  in  which  the  spots  are 
very  obscure.  Those  called  cmrantiacus  represent  an  orange-colored 
variation  probably  found  in  examples  from  deeper  waters.  Siganiis 
oramin^  of  India,  seems  to  be  somewhat  different,  having  the  spots 
larger  and  sparser  and  the  caudal  banded. 

{fuacescens^  dusky.) 

27.  SIGANUS  VIRGATUS  (Cuvier  and  Valenciennes). 

Amphacanihm  virgatus  Cuvier  and  Valbnciennes,  Hist.  Poise.,  X,  1835,  p.  133; 

Java. 
Teuthis  virgaUt  GtJNTHER,  Cat.  Fish.,  Ill,  1861,  p.  323;  China,  Philippines.— 

IsHiKAWA,  Prel.  Cat.  1897,  p.  34;  Miyakoshima. 

D.  XlU-10;  A.  VU-9;  C»c.  pylor.  4.  Body  light  brownish-yellow, 
forehead  and  neck  with  bluish  transverse  stripes;  an  oblique,  deep 
brown,  blue-edged  band  descends  from  the  fourth  and  sixth  dorsal 
spines  to  the  root  of  the  pectoral;  a  second  similar  band  from  the  origin 
of  the  dorsal  to  the  orbit;  the  space  between  the  two  bands  is  yellow; 
scattered  blue  dots  on  the  upper  parts  of  the  body;  some  oblique 
bluish  streaks  on  the  snout. 

(Description  after  Cuvier,  Valenciennes,  Gunther.) 

Of  this  East  Indian  species  one  specimen  from  Miyakoshima  is  pre- 
served in  the  Imperial  Museum  at  Tokyo. 

{virgatvs^  streaked.) 

SUMMARY. 

Family  I.  Zeium. 
1.  Zenopsis  Gill. 

1.  nebulosa  (Schlegel);  Tokyo,  Misaki. 

2.  Zeus  Linnaeus. 

2.  japonicus  Cuvier  and  Valenciennes,  Tokyo,  Misaki,  Kobe,  Hiroshima,  Suruga, 

Nagasaki. 

3.  CyttopsU  Gill 

3.  ilea  Jordan  and  Fowler;  Suruga  Bay. 

Family  11.   ANTiGONiiDiE. 
4.  Anligonm  I^we. 

4.  «/^t/Miac/inm  Jordan  and  Evermann;  Hilo,  KaiUia,  Honolulu. 

5.  rubescens  (Giintiier);  Totomi  Bay,  Misaki,  Suruga  Bay. 
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Family  III.  PLATAciDiK. 
5.  PlaUix  Cuvier. 

6.  teira  (ForskAl);  Formosa,  Kezen,  Riukiu,  Bonin  InlandB,  Tokyo,  Punjako  (near 

Morioka). 

Family  IV.  CH^EXoDONTiDiE. 

6.  Ctudodon  (Artedi)  Linnaeus. 

7.  8fHfer  Bloch;  Nafa,  Okinawa. 

8.  t^a^ndu^  Linnaeus;  Nafa,  Okinawa. 

9.  co2^m  Bloch;  Ikune,  Satsuma. 

10.  modeMus  Sch\e^\;  Misaki. 

11.  nippon  Doderlein;  Totomi  Bay,  Misaki,  Tokyo. 

12.  dsedalma  Jordan  and  Fowler;  Nafa,  Okinawa. 

7.  Coradion  Kaup. 

13.  detmotes  Jordan  and  Fowler;  Nagasaki. 

8.  Mtcrocanthtis  >Swainson. 

14.  sirigatug  (Cuvier  and  Valenciennes);  Tokyo,  Misaki,  Nagasaki. 

9.  HeniochuH  Cuvier  and  Valenciennes. 

15.  niacrolepidotus  (Linnseus);  Wakanoura,  Nagasaki. 

10.  Holacanthua  Lac<^pti<le. 

16.  septentrumalia  Sch\ef^\;  Ikune. 

17.  ronin  Jordan  and  Fowler;  Misaki,  Wakanoura. 

18.  tibicen  Cuvier  and  Valenciennes;  Nafa,  Okinawa. 

Family  V.  ZANCLiDiE. 
11.  Zanclus  Cuvier  and  Valenciennes. 

19.  caneacens  (Linnaeus) ;  Misaki. 

Family  VI.  Acanthuridj?. 
12.   Teuthis  Linnaeus. 

20.  triogtegus  (Linnaeus) ;  Okinawa,  Misaki. 

21.  argenteus  (Quoy  and  Gaimard);  Nafa,  Umesawa,  Misaki. 

22.  bipunctatus  (Giinther);  Kotosho,  Formosa. 

13.  ZebroJtoma  Swainson. 

23.  flavescens  (Bennett);  Nafa,  Okinawa. 

14.  XemruB  Jordan  and  Evermann. 

24.  scalprum  (Cuvier  and  Valenciennes);  Tokyo,  Misaki,  Wakanoura. 

15.  Acanthurtis  ForskAl. 

25.  unicornis  (Forsk&l) ;  Misaki,  Nagasaki. 

Family  VII.  SiganiDwE. 
16.  Siganus  Forsk&l. 

26.  ftiscencens  (Houttuyn);  Tokyo,  Yokohama,  Misaki,  Wakanoura,  Kol)e,  Onomichi, 

Hakata,  Kawatana,  Nagasaki. 

27.  virgcUua  (Cuvier  and  Valenciennes). 
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THE  RELATIONSHIP  AND  OSTEOLOGY  OF  THE  CAPROID 
FISHES  OR  ANT1GONI1D.E. 


By  Edwin  Chapin  Starks, 

Of  the  IjeUind  Stanford  Junior  University. 


INTRODUCTION. 

The  osteolo^ical  characters  of  the  family  Anti^oniidae  (Caproidse) 
as  exhibited  by  the  Japanese  species  Antigoma  rubescens  (Schlegel) 
point  to  an  affinity  with  the  Chsetodonts.  The  following  characters 
seem  to  indicate  a  rather  close  relationship: 

1.  The  striking  similarity  in  appearances  and  constr^wtimi  of  the 
cranium  to  that  of  the  genus  Chaetodon. 

2.  The  continuity  of  the  supraoccipital  crest  with  the  pterotio  crest. 
In  both  A7di<fonia  and  Chetodon  the  supraoccipital  crest  is  high  and 

declivitous;  its  anterior  edge  is  thickened  to  a  ridge  on  each  side,  which 
descends  in  a  curve,  and  is  continuous  backwa»*d  with  the  pterotic 
crest. 

3.  The  simple  unforTced  posttmnporal. 

In  Chdetodon  the  posttemporal  is  a  simple,  straight  bone,  with  a 
slight  tubercle  developed  at  its  lower  end  (in  place  of  the  usual  lower 
fork)  for  attachment  to  the  opisthotic.  The  posttemporal  in  Aiitigonia 
shows  even  a  greater  degree  of  modification,  the  tubercle  being  entirely 
a'bsent. 

4.  Ttie  imperforate  prefrontah. 

In  the  bony  fishes  the  olfactory  foramen  is  typically  through  the 
center  of  the  prefrontal.  In  Antigonia  it  is  between  the  prefrontal 
and  the  ethmoid.  Ohddtodon  and  Ilolocanthxis  approach  the  latter  con- 
dition in  having  the  foramen  barely  contained  by  the  prefrontal.  Only 
a  slight  lamina  of  bone  saves  it  from  being  between  the  prefrontal  and 
the  ethmoid. 

5.  The  rneetvng  of  tlie  alisphenouls  and  amsequeiH  division  of  the 
anterior  opening  to  the  hrain  ease. 

A  character  shared  by  Antigonia^  CIisetod(m^  and  UolocanthuA. 

6.  The  enlarged  first  intei^haemal. 

The  first  interhsemal  in  the  Cheetodonts  and  in  Antigonia  is  very 
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stout  and  long,  running  up  to  the  vertebiul  column  at  the  posterior 
part  of  the  abdominal  cavity.  It  is  firmly  held  against  the  first  haemal 
spine.  In  Ctisetodan  and  Antigonla  it  is  cx)mpo8ed  of  the  first  three 
interhsemals  coOssified.     In  Ilolocentrus  it  is  composed  of  the  first  two. 

With  the  family  Zeidse  (which,  though  perhaps  related  to  the  Chseto- 
donts,  seems  to  have  no  close  affinities  with  any  known  family)  Anti- 
gonm  has  the  following  characters  in  common: 

Posttemporals  unforked;  prefrontals  not  perforated  by  the  olfactory 
nerve;  first  interhaemal  much  enlarged,  bordering  the  posterior  part 
of  alxlominal  cavity  and  rea,phing  up  to  first  abdominal  vertebra. 

DESCRIPTION  OF  OSTFX)LOGY. 

CRANIUM. 

The  occipital  crest  is  high  and  declivitous;  its  anterior  edge  is  thick- 
ened to  a  ridge  on  each  side,  which  descends  in  a  curve  and  is  contin- 
uous with  the  pterotic  ridge. 

The  anterior  edge  of  the  supraoccipital  and  the  surface  of  the  f  ront- 
als  bear  sharply  denticulated  ridges,  and  all  of  the  bones  which  are 
in  contact  with  the  skin  are  covered  with  small  sharp  spines. 

The  auditory  organ  forms  a  protruding  capsule  of  thin,  polished 
bone  on  each  side. 

The  supraoccipital  extends  forward  to  above  the  middle  of  the  eyes 
and  widely  separates  the  posterior  ends  of  the  frontals. 

At  the  sides  the  frontals  spread  out  fan-shaped,  and  rise  steeply  to 
the  supraoccipital.  They  nearly  re.ach  to  the  pterotic  supraoccipital 
crest  posteriorly.  Anteriorly  they  are  deeply  excavated  for  the  recep- 
tion of  the  backwai*d-extending  process  from  the  premaxillaries. 
From  above  the  orbital  space  a  channel  runs  anteriorly  from  each 
frontal,  and  is  continued  on  nasals  to  their  anterior  end. 

The  ethmoid  is  very  small  and  is  in  a  depression  in  the  upper  surface 
of  the  vomer.     It  bears  a  sharp  keel  above,  which  is  on  a  level  with** 
the  floor  of  the  anterior  frontal  excavation. 

The  prefrontal  is  not  pierced  by  the  olfactory  nerve;  the  olfactory 
foramen  is  between  it  and  the  ethmoid. 

The  nasal  is  large  and  curves  downward  at  its  end  to  the  palatine,  to 
which  it  is  securely  attached. 

The  vomer  sends  lateral  wings  upward  from  its  sides,  which  are 
articulated  to  the  prefrontal. 

The  parasphenoid  expands  laterally  at  the  front  of  the  prootic,  and 
bounds  the  lower  part  of  the  myodome.  From  its  lower  surface  a 
thin  keel  is  developed.  It  extends,  splint-like,  over  the  basioccipital, 
reaching  nearly  to  the  posterior  end  of  that  bone. 

The  exoccipitals  meet  above  and    below  the  foramen  magnum. 
From  their  posterior  surfat*e  wings  are  developed  for  the  reception  of 
he  end  of  the  large  second  interneui*al. 
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The  prootic  forms  the  greater  part  of  the  myodome  and  auditory 
capsule. 

A  small  basisphenoid  bridges  the  lower  part  of  the  anterior  opening 
to  the  brain  case  between  the  prootics.  It  has  a  small  tubercle 
developed  on  its  anterior  edge,  but  it  has  no  descending  process. 


iJ|fU7 

y\jOL 


4n> 


.  72,  itl. 


Fio.  1.— Lateral  view  op  cranium  of  Antigonia  rubescemb. 

aU  allsphenoid.  pas  parasphenoid. 

bo  basioccipital.  pf  prefrontal. 

e  ethmoid.  pot  pterotic. 

eo  exoccipital.  pro  prootic. 

epo  eplotic.  to  supraocclpital. 

fr  frontal.  apo  sphenotic. 
na  nasal.  v  vomer. 

p  parietal. 

The  alisphenoids  are  united  with  each  other  and  widely  separate 
the  upper  and  lower  parts  of  the  anterior  opening  to  the  brain  case. 

The  pterotic  sends  a  thin  wing  of  bone  downward  and  the  opisthotic 
is  developed  over  the  posterior  edge  of  its  base.  The  posttemporal  is 
securely  attached  at  its  lower  end  to  the  opisthotic. 
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The  epiotic  process  is  developed  laterally  and  receives  on  its  poste- 
rior surface  the  upper  end  of  the  postteniporal. 

The  parietals  are  largely  covered  by  the  frontals  and  show  little 
except  their  posterior  face  behind  the  pterotie  occipital  crest. 

The  inyodome  is  very  large  at  its  mouth,  and  tapers  quickly  to  an 
extremely  small  pore  opening  to  the  exterior  posteriorly. 

LATERAL   BON  EH    OF   HEAD. 

The  opercle  is  rather  elongate  and  bejirs  the  subopercle  on  its  lower 
posterior  margin. 

The  interopercle  occupies  a  peculiar  position.  It  extends  behind 
the  large  preopercle  straight  between  the  angular  and  the  subopercle, 


Fig.  2.— Innkr  sidk  of  "fack  bones"  of  Antigonia  rubfsckns. 


an  angular. 

ar  articular. 

d  dentary. 
hm  hyomnndibular. 
top  interopercle. 
mpt  metapterygoid. 
mspt  meaopterygold. 


op  opercle. 
pa  palatine. 
pop  preopercle. 
pt  pterygoid. 
q  quadrate. 
8op  subopen'le. 
»}/  symplectic. 


and  is  almost  entirely  concealed  from  the  outside  by  the  large  pre- 
opercle. At  its  middle  is  a  small  articular  fascet  to  which  the  end  of 
the  epihyal  is  attached. 

The  preopercle  is  very  large.  A  ridge  runs  straight  from  its  upper 
to  near  its  lower  margin,  turns  sharply  at  an  angle,  which  is  slightly, 
more  acute  than  a  right  angle,  and  runs  straight  to  near  the  condyle 
of  the  lower  jaw. 

The  head  of  the  hvomandibular  is  undivided  where  it  articulates 
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with  the  cranium.  The  process  which  it  sends  down  to  the  symplectic 
is  rather  long  and  slender.  To  its  anterior  edge  the  metapterygoid 
sends  a  process  which  is  connected  to  it  suturally. 

The  palatine  is  short  and  broad,  and  is  supported  equally  bj^  the 
mesopterygoid  and  the  pterygoid. 

The  pterygoid  is  triangular  in  shape,  and  occupies  a  position  against 
the  upper  two-thirds  of  the  quadrate. 

The  symplectic  runs  along  the  inner  face  of  the  quadmte  to  about 
the  middle  of  that  bone.     - 

The  mandible  is  very  broad.  There  is  no  open  space  between  the 
articular  and  the  dentary.  The  edge  of  the  dentary  is  mised  abruptly 
above  the  level  of  the  teeth  at  its  posterior  upper  edge.  Below  it 
runs  back  to  the  angular. 

The  angular  is  well  developed,  and  is  connected  to  the  anterior  end 
of  the  interopercle  by  a  ligament. 

The  preorbital  and  suborbitals  are  covered  with  small  sharp  points, 
and  have  the  usual  canal  following  their  course.  There  is  no  subor- 
bital shelf. 

The  maxillary  and  premaxillary  resemble  those  of  Zeits^  though 
veiy  small  in  comparison. 

The  backward  extending  process  from  the  premaxillary  runs 
obliquely  upward,  and  is  much  longer  than  the  lateral  portion  which 
forms  the  edge  of  the  mouth. 

The  maxillaries  curve  forward  below  over  the  ends  of  the  premax- 
illaries. 


HYOID  AND  BRANCHIAL  ARCHES. 


The  hypohyaJs  are  large  and  flat,  the  lower  one  the  larger. 

The  ceratohyal  is  pierced  by  a  large  hole  at  its  upper  edge. 

The  epihyal  is  much  deeper  than  long  and  bears  a  stout  interhyal. 
Four  of  the  six  branchiostegals  are  attached  to  it;  two  to  the  ceratohyal. 

The  urohyal  is  very  large;  it  reaches  past  the  posterior  end  of  the 
epihyal,  and  is  nearly  as  deep  as  it  is  long. 

The  branchial  bones  are  all  present  except  the  hypobranchial,  as  is 
usual.  The  inferior  pharyngeals  are  rather  long  and  are  well  sepa- 
rated. The  toothed  superior  pharyngeals  are  three  in  number,  one  to 
each  of  the  three  posterior  arches.  They  decrease  in  size  backward, 
and  each  bears  a  single  row  of  sharp  curved  teeth. 


SHOULDER  GIRDLE. 


The  postempoml  is  not  forked,  and  no  tul)ercle  is  developed  at  its 
lower  end  for  connection  to  the  cranium.  It  is  much  widened  at  its 
lower  end. 

The  supmclavicle  is  mther  elongate  and  does  not  depart  from  its 
usual  condition. 
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The  lower  elements  of  the  shoulder  girdle  form  a  vride  plate.  The 
lower  part  of  the  clavicle  is  widened  and  the  hypocoraeoid  is  separated 
from  it  for  most  of  its  length  by  a  large  space,  which  is  inclosed  below 
by  two  small  slender  spurs,  one  reaching  backward  from  the  clavicle 
and  another  reaching  forward  from  the  hypocoraex)id.     The  upper 


Pig.  8.— Shoulder  girdle  op  Antigonia  kitbescens. 

a  actinoeto.  pf  pectoral  fin. 

cl  clavicle.  pg  pelvic  girdle. 

hyc  hypercoracold.  pot  posttemporal. 

hype  hypocoraeoid.  scl  supraclavicle. 
pd  postdavicle.  vf  ventral  fin. 

part  of  the  hypocoraeoid  is  connected  to  the  clavicle  by  a  rather  short 
dentate  suture.  A  thin  crest  springs  from  the  posterior  edge  of  the 
hypocoraeoid  and  curving  backward  forms  a  small  channel  behind  it. 
About  half  of  the  hypercoracold  is  above  the  hypocoi-aeoid  and  half 
above  the  lower  lamina  of  the  clavicle.  The  opening  through  its  cen- 
ter is  large. 
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There  are  four  short  actinosts,  the  upper  one  the  shortest.  They 
are  but  slightly  constricted  at  their  middles.  Three  are  borne  by  tfce 
hypercoracoid;  one  by  the  hypocoracoid. 

The  firet  upper  short  spine  or  simple  ray  of  the  pectoral  works 
directly  upon  a  condyle  on  the  hypercoracoid. 

The  postclavicle  is  a  single  long  spine  curving  downward  toward  the 
ventrals.  Its  upper  end  has  a  thin  bony  lamina  developed  above  and 
below.     It  is  firmly  attached  to  the  clavicle  above. 

PELVIC  GIRDLE. 

The  opposite  sides  of  the  pelvic  bones  are  suturally  attached  to  each 
other.  They  send  a  long  slender  spine  forward  between  the  hypo- 
coracoids  and  the  clavicles.  The  spine  fails  to  reach  the  anterior  edge 
of  the  clavicles  by  some  distance.  A  shorter,  thicker  spine  runs  for- 
ward below  and  at  a  slight  angle  with  the  upper  one  nearly  to  the 
lower  end  of  the  hypocoi*acoid.  A  thin  lamina  of  bone  bridges  the 
space  between  the  spines  forming  a  chamber  which  is  wide  open  in 
front  and  opens  behind  at  each  side  of  a  short,  vertical,  intersecting 
partition  on  the  lower  surface  of  the  girdle  just  in  front  of  the  ventral 
fins.  A  short  process  springs  from  the  upper  posterior  end,  just  above 
the  condyle  for  the  ventral  fins,  and  projects  a  short  distance  over  the 
fins. 

VEBTBBRAL  COLUMN   AND  APPENDAGES. 

There  are  9  abdominal  vertebrse  and  11  caudal,  which,  with  the 
hypural,  make  21. 

The  atlas  is  larger  than  the  other  vertebi'aB  and  is  obliquely  truncated 
on  its  lower  anterior  edge  as  in  Chaetodon. 

The  zygapophyses  are  very  small  and  are  only  developed  anteriorly. 

The  parapophyses  are  not  developed  on  the  first  four  vertebrse. 
They  grow  progressively  longer  posteriorly. 

Anteriorly  the  ribs  are  borne  in  pits  on  the  centra  of  the  vertebrae. 
As  usual  the  first  two  vertebrae  bear  only  epipleurals.  Epipleurals  are 
present  on  all  ribs  and  are  continued  some  distance  behind  the  abdom- 
inal cavity. 

The  first  tiny  dorsal  spine  is  attached  to  a  small  interneural  which  is 
coOssified  with  the  second  interneural  by  a  thin  lamina  of  bone.  The 
interneural  reaches  down  nearly  to  the  tip  of  the  supraoccipital  crest 
and  helps  to  form  the  anterior  outline  of  the  body. 

The  second  small  dorsal  spine  is  borne  by  an  immense  interneural 
which  reaches  to  the  base  of  the  cranium  and  is  clasped  by  two  wings 
from  the  exoccipitals.  A  lamina  of  bone  is  developed  on  its  posterior 
edge. 

The  third  dorsal  spine,  though  many  times  larger  than  the  second  is 
carried  by  a  smaller  interneural.  The  succeeding  interneurals  grow 
progressively  smaller. 
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The  interneurals  from  the  dorsal  spines  lead  each  to  a  neural  spine. 
Those  from  the  dorsal  rays  are  about  three  to  each  neural  spine. 

The  three  anal  spines  are  attached  to  a  single  large  interheeinal, 
doubtless  composed  of  the  first  three  interhaBmals  co5ssified.  It  reaches 
upward  to  the  under  surface  of  the  first  caudal  vei*tebra. 

The  interhaemals  of  the  anal  rays  exceed  the  haemal  spines  in  number 
in  the  same  proportion  as  the  interneurals  of  the  dorsal  rays  exceed 
neural  spines. 
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NOTES  ON  LITTLE-KNOWN  JAPANESE  FISHES  WITH 
DESCRIPTION  OF  A  NEW  SPECIES  OF  ABOMA. 


By  David  Starr  Jordan  and  Henry  W.  Fowler, 

0/  the  Leland  Stanford  Junior  University. 


In  overhauling  the  Japanese  collections  of  Jordan  and  Snyder  a  few 
specimens  have  been  found  which  had  been  overlooked  in  the  reviews 
of  different  families  already  published.  Notes  on  these,  giving  addi- 
tional features  or  additional  localities,  are  here  pre^nted. 

Family  ANGUILLIDiE. 

ANGUILLA  JAPONICA  Schlegel. 

Two  small  specimens  from  the  Yodo  River  in  Osaka. 
Family  LEPT0CEPHALIDJ5. 

LEPTOCEPHALUS  NYSTROMI  Jordan  and  Snyder. 

A  single  specimen  from  Morioka  in  Oshima,  Hokkaido,  differs  but 
little  from  the  type. 

Head  li  in  trunk;  head  and  trunk  li  in  tail;  mouth  reaching  mid- 
dle of  eye;  eye  about  4i  in  head;  lower  jaw  included;  snout  cavern- 
ous, 3|  in  head;  eye  about  IJ  in  snout;  pectoral  about  3  in  head; 
dorsal  inserted  before  middle  of  pectoral;  gill-opening  below  pectoral, 
and  the  space  between  its  upper  margin  and  origin  of  dorsal,  when 
viewed  laterally,  about  5|  in  head;  tail  ending  in  a  point. 

The  color  has  almost  entirely  faded  except  the  brownish-black 
margin  of  the  ventral  fin  posteriorl3^  Total  length  14^  inches  (368 
millimeters). 

Family  APOGONIDiE. 

SYNAGROPS  JAPONICA  (Ddderlein). 

Head  2J;  depth  3f ;  depth  of  caudal  peduncle  3J  in  head;  interorbi- 
tal  space  4;  snout  a  little  over  4;  maxillary  3.  D.  IX-I,  9;  A.  II,  7; 
squamation  injured. 
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Body  rather  oblong,  back  not  elevated;  CAudal  peduncle  compressed; 
head  compressed  laterally,  almost  as  deep  as  body  and  with  the  upper 
profile  straight;  snout  convex;  occiput  rather  flattened,  interorbital 
space  convex  and  about  three-fourths  diameter  of  eye;  eye  large, 
greater  than  snout;  preorbital  nan*ow,  its  gi'eatest  width  one-third  eye; 
snout  rounded  obtusely,  convex  above,  lower  jaw  projecting;  maxillary 
reaching  first  third  of  eye,  its  posterior  edge  concave;  upper  jaw  with 
2  or  3  large  sharp  canines;  lower  jaw  with  2  pairs  of  median  canines 
and  5  lateral  canines,  the  posterior  of  the  latter  the  largest;  both  jaws 
with  their  edges  finely  roughened;  vomer  with  a  patch  of  small  teeth; 
palatines  with  small  teeth;  tongue  pointed,  without  teeth,  and  free 
in  front;  gill-rakers  rather  long,  3-|-13  on  the  first  arch;  pseudo- 
branchise  large;  edge  of  preopercle  with  fine  denticulations;  branchi- 
ostegals  7;  head,  except  lips  and  branchiostegal  region,  covered  with 
small  scales;  many  pores  above  and  on  jaws. 

First  dorsal  spine  about  one-fourth  length  of  second,  inserted  close 
to  it;  fourth  spine  longest,  the  others  progressively  shorter  to  the  last, 
which  is  about  equal  to  first;  fin,  when  depressed,  fitting  into  a  narrow 
groove  but  its  tip  not  reaching  base  of  soft  dorsal;  spine  of  soft  dorsal 
close  to  first  ray,  the  fin  in  advan(*e  of  the  anal,  so  that  the  origin  of 
the  latter  falls  about  under  its  middle;  pectorals  longer  than  ventrals 
and  with  their  tips  reaching  origin  of  soft  dorsal;  ventrals  directly 
l>elow  pectorals  and  pointed;  caudal  emarginate,  the  lobes  distinct. 
Color  entirely  faded  in  alcohol.     Length  104  millimeters. 

This  description  from  a  single  specimen  dredged  by  the  U.  S.  Fish 
Commission  steamer  Albatross  in  Suruga  Bay. 

The  name  Melanmt&ma  being  preoccupied,  Dr.  Giinther  has  sug- 
gested Synagrops  as  a  substitute.* 

Family  TETRAODONTID.E. 

SPHEROIDES  OCELLATUS  (Osbcck). 

A  single  small  specimen,  36  millimeters  long,  from  the  Yodo  River, 
Osaka.  The  black  ocelli  are  joined  by  a  black  band  across  the 
shoulders. 

EUMYCTERIAS  RIVULATUS  (Schlcgcl). 

We  have  specimens  from  Okinawa  and  from  Totomi  Bay,  the  latter 
dredged  by  the  U.  S.  Fish  Commission  steamer  Albatross  at  Station 
3729. 

Family  GOBIID^E. 

ODONTOBUTIS  OBSCURUS  (Schlegel). 
One  specimen  from  Lake  Yogo,  in  Mino.  al>ove  Lake  Biwa. 


»Rept.  Fishes  Challenger,  1887,  p.  16. 
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CTENOGOBIUS  SIMILIS  (Gill). 

One  example  from  Kumasbiro. 

ABOMA  SNYDERI  Jordan  and  Fowler,  new  species. 

Head  3;  depth  5;  depth  of  caudal  peduncle  4  in  head;  eye  4  in  head; 
snout  3;  maxillary  3.  D.  VII  or  VIII-14;  A.  12;  scales  about  56  in  a 
lateral  series,  in  a  transverse  series  about  16. 

Body  rather  elongate,  gradually  tapering  backwards;  head  wider 
than  body,  but  less  deep,  the  sides  rather  compressed;  snout  blunt, 
rounded  when  viewed  laterally,  and  truncately  rounded  when  viewed 
from  above;  eyes  high  in  head,  anterior,  and  very  close  together, 
directed  upwards,  the  interorbital  space  very  narrow  and  concave; 
jaws  subequal;  mouth  large,  the  maxillary  reaching  eye;  space 
between  lower  margin  of  orbit  and  posterior  edge  of  maxillary  less 
than  eye;  tongue  broad,  its  edge  rounded  anteriorly,  free  in  front; 
teeth  in  vilUform  bands  in  the  jaws,  with  an  outer  enlarged  series; 


ABOMA  8NYDERI. 


gill-openings  rather  large,  the  isthmus  broad.  Head  naked,  except 
the  upper  portion  of  the  opercles,  which  are  covered  with  small  scales; 
scales  on  the  nape  very  small.  Dorsal  fins  separate  from  each  other 
and  from  the  caudal;  first  dorsal  spine  the  longest,  the  others  pro- 
gressively smaller,  when  depressed,  not  reaching  origin  of  soft  dorsal; 
dorsal  rays,  when  depressed,  falling  far  short  of  base  of  caudal;  anal 
inserted  a  little  behind  soft  dorsal  and  falling  a  little  below  second  or 
third  ray;  anterior  rays  of  soft  dorsal  and  anal  the  longest,  the  posterior 
not  much  elongated  or  produced;  pectoral  rather  larger,  and,  when 
depressed,  reaching  origin  of  soft  dorsal;  ventrals  rather  long,  but 
shorter  than  the  pectorals,  free  posteriorly. 

Color  in  alcohol,  pale  brown,  darker  above,  very  pale  below;  on  the 
upper  surface  everywhere  with  small,  indistinct,  darker  spots  and 
reticulations;  side  with  a  series  of  rather  large  dark  blotches;  spinous 
dorsal  pale,  marked  with  4  or  5  narrow,  blackish  brown,  longitudinal 
bands;  soft  dorsal  of  similar  color  and  also  marked  with  about  4  lon- 
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gitudinal,  blackish-brown  bands;  a  black  spot  upon  the  upper  part  of 
the  spinous  dorsal  posteriorly;  anal,  pectorals,  and  ventrals  pale;  a 
dark  spot  on  the  base  of  the  pectorals  above;  caudal  pale,  with  about 
4  vertical,  broad,  bla<'kish-brown  bars. 

Four  specimens  were  taken  in  a  little  pond  in  Aomori. 

Type  No.  7193,  Ichthyological  Collections,  Leland  Stanford  Junior 
University  Museum.     Cotypes  are  in  the  U.  S.  National  Museum. 

(Named  for  John  O.  Snyder,  curator  of  fishes,  Stanford  University.) 

MeanuremerUs  of  Aboma  myderi. 


Total  lengrth  in  millimeters.. 
Total  length  without  caudal. 

Depth 

Head 

Eye 

Snout 

Interorbital  space 

Length  of  pectoral 

Dorsal  spines 

Dorsal  radii 

Anal  radii 

Pectoral  rays 


26 

6 

9 

2 

2.5 
.5 

6 
VIII 
14 
12? 
21 


This  species  is  very  close  to  Ahoma  hreimigi  (Steindachner),  agree- 
ing with  it  more  or  less  in  color,  but  differing  from  it  and  the  other 
species  of  the  genus  in  the  greater  number  of  soft  dorsal  rays  and 
the  scaly  opercles. 

CH^NOGOBIUS  MACROGNATHOS  (Bleeker). 

Yodo  River  in  Osaka. 

CHASMICHTHYS  MISAKIUS  Jordan  and  Snyder. 

We  have  three  examples  from  Wakanoura. 

The  generic  name  Cha^mias  being  preoccupied,  Jordan  and  Snyder 
have  substituted  Chasmichthys  for  it. 

TRIDBNTIGBR  OBSCURUS  (Schlegel) 

Two  large  specimens  from  the  Kitakami  River. 

TRIDENTIGER  BUCCO  Jordan  and  Snyder. 

One  specimen  from  Tamagawa  at  Tachikawa. 

TRIDENTIGER  BIFASCIATUS  Steindachner. 

Specimens  from  Wakanoura. 
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CAMBRIAN  BRACHIOPODA:  ACROTRETA;  LINNARSSON- 
ELLA;  OBOLUS;  WITH  DESCRIPTIONS  OF  NEW 
SPECIES. 


By  Charles  D.  Walcott. 

Honorary  Curatory  Divwion  of  Stratigraphic  Paleontology, 


I  had  hoped  to  complete  the  monograph  on  the  Cambrian  Brachi- 
opoda  before  this  time,  but  owing  to  the  large  accessions  of  new 
material  and  to  increased  administrative  duties  this  has  been  imprac- 
ticable. The  following  additional  ^  notes  are  therefore  published,  in 
the  hope  that  they  may  be  of  service  to  students  prior  to  the  appeai'- 
ance  of  the  monograph. 

Genus  ACROTRETA   Kutorga. 

1848.  Acrotreta  Kutorga,  Verhandl.  der  russich-Kais.  Min.  Gesellsch.,  St.  Peters- 
burg, p.  275. 
1853.  Acrotreta  Davidson,  Introduction  British  Fossil  Brachiopoda,  p.  133. 
1865.  Acrotreta  von  Seebach,  Feitschr.  deutsch.  geol.  Gesellsch.,  XVII,  p.  341. 
1865.  Acrotreta  Billings,  Paleozoic  Fossils,  I,  p.  216. 

1871.  Acrotreta  ?  Davidson,  British  Sil.  Brachiopoda,  p.  343. 

1872.  Acrotreta  Meek,  Sixth  Ann.  Kept.  U.  S.  Geol.  Sur.  Terr.,  p.  462. 
1874.  Acrotreta  White,  Geog.  Sur.  W.  100th  Merid.,  IV,  Pt.  1,  p.  53. 

1876.  Acrotreta  Linnarsson,  Bihang  till  K.  Swenska  vet.  Acad.   Handl.,  Ill, 

No.  12,  Brachiopoda  Paradoxides  Beds  of  Sweden,  p.  16. 
1883.  Acrotreta  Davidson,  British  Sil.  Brach.  Supl.,  p.  213. 

^Note  on  the  genus  Lingulepis,  Amer.  Jour.  Sci.,  4th  ser.,  Ill,  1897,  pp.  404,  405. 

Cambrian  Brachiopoda:  Genera  Iphidea  and  Yorkia,  with  descriptions  of  new 
species  of  each,  and  of  the  genus  Acrothele,  Proc.  V.  S.  Nat.  Mus.,  XIX,  1897,  pp. 
707-718. 

Note  on  the  brachiopo<l  fauna  of  the  quartzitic  pebbles  of  the  Carboniferous  con- 
glomerates of  the  Narragansett  Basin,  Rhode  Island,  Am.  Jour.  Sci.,  4th  ser.,  VI, 
1898,  pp.  327,  328. 

Cambrian  Brachiopoda:  Obolus  and  Lingulella,  with  description  of  new  species, 
Proc.  U.  S.  Nat.  Mus.,  XXI,  1898,  pp.  385-420. 

Cambrian  Brachiopoda:  Obolella,  subgenus  Glyptias;  Bicia;  Obolus,  8ul)genu8 
Westonia;  with  descriptions  of  new  species,  Proc.  U.  S.  Nat.  Mus.,  XXIII,  1901,  pp. 
669-695. 


Proceedings  U.  S.  National  Museum,  Vol.  XXV— No.  1299. 
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1884.  Acrotreta  Walcott,  Mong.  U.  S.  Geol.  Sur.,  VIII,  p.  16. 
1886.  Acrotreta  Matthew,  Trans.  Roy.  Soc.  Canada,  III,  p.  36. 
1886.  Acrotreta  Walcott,  Bull.  U.  S.  Geol.  Sur.,  No.  30,  p.  98. 

1891.  Acrotreta  Walcott,  Tenth  Ann.  Rept.  U.  S.  Geol.  Sur.,  p.  608. 

1892.  Acrotreta  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1,  p.  101;  Eleventh 
Ann.  Rept.  State  Geologist,  p.  25b. 

1885.  Linnarssonia  Walcott,  Amer.  Jour.  SoL,  3d  ser.,  XXIX,  p.  115. 

1886.  Linnarsaonia  Matthew,  Trans.  Roy.  Soc.  Canada,  III,  p.  35. 
1889.  Linnarssonia  Dawson,  Trans.  Roy.  Soc.  Canada,  VII,  p.  55,  fig.  26. 

1892.  Linnarssonia  Hall  and  Clarke,  Pal.  New  York,  VIII,  Pt.  1, 1892,  p.  107; 

Eleventh  Ann.  Rept.  N.  Y.  State  Geologist,  1891,  p.  251. 
1892.  Linnarssonia  Matthew,  Trans.  Roy.  Soc.  Canada,  II,  p.  42. 
1902.  Acrotreta  Matthew,  Bull.  Nat.  Hist.  Soc.  New  Brunswick,  IV,  Pt.  5,  pp. 

390,  394. 

Origirwl  description, — Dorsal  valve  highly  conical;  the  hinge  surface  of  this  cone 
flat,  in  the  form  of  a  high  triangle,  similar  to  an  area,  with  a  shallow  gutter-shaped 
depression  running  from  the  tip  as  far  as  the  middle  point,  which  [depression]  here 
appears  as  an  indication  of  a  deltidium.  At  the  upper  end  of  this  furrow,  turned 
consequently  to  the  hinge  side,  is  found  the  obtusely  oval  external  siphonal  open- 
ing(I). 

Ventral  valve  flat,  with  a  distinct  marginate  apex.  On  the  surface  of  the  shell  are 
seen  only  delicate  growth  wrinkles  concentric  to  the  apex  of  the  cone,  which  curv-es 
crescentically  into  the  longitudinal  furrow  of  the  surface  of  the  shell;  no  tubercles 
a^d  no  spines;  hinge  border  rectilinear. 

Renlsed  generic  description, — Ventral  (pedicle)  valve  conical,  with 
the  posterior  face  more  or  less  flattened,  and  usually  marked  by  a 
shallow  groove.  Foraminal  opening  at  the  apex  of  the  cone  and 
directed  slightly  backward.  Area  narrow,  divided  midway  bj-  the 
path  of  advance  of  a  small  false  deltidium.  Dorsal  (brachial)  valve 
slightly  convex,  with  very  small  beak;  area  short  and  divided  as  in  the 
pedicle  valve  by  a  small  false  deltidium.  Surface  marked  by  tine 
concentric  strioe  and  lines  of  growth  which  cross  the  posterior  face 
and  the  median  groove.  The  shell  in  all  species  where  it  is  preserved 
is  calcareo-comeous,  and  built  up  of  several  thin  laj^ers  of  lamellae 
that  are  arranged  more  or  less  obliquely  to  the  outer  surface  toward 
the  outer  margin  of  the  valves. 

The  cast  of  the  pedicle  valve  shows  that  the  interior  of  the  shell  had 
a  rather  strong  callosity  or  apical  swelling  penetrated  by  the  foraminal 
tube,  and  on  each  sidq  of  and  back  of  the  callosity  near  the  posterior 
margin  a  small  projecting  boss  or  cardinal  tubercle,  which  corresponds 
to  a  depression  in  the  shell,  on  which  the  transmedian  and  middle 
lateral  muscle  were  probably  attached.  In  front  of  the  apical  cal- 
losity in  A,  argenta  there  are  two  trapezoidal  areas  corresponding  to 
similar  areas  in  OholeUa  and  Oholus^  in  which  the  central,  outside,  and 
middle  lateral  nmscles  were  attached.  The  position  and  size  of  the 
areas  are  shown  by  several  specimens.  The  grooves  of  the  main 
vascular  sinuses  pass  around  the  apical  swelling  and  extend  forward, 
diverging  toward  the  antero-lateral  margins  of  the  shell.     The  interior 
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of  the  brachial  valve  is  almost  invariably  marked  by  a  long,  well- 
defined  median  ridge  and  a  pair  of  strong  cardinal  tubercles  near 
the  margin  of  the  area,  corresponding  in  position  to  the  cardinal 
tubercles  of  the  pedicle  valve.  Smaller  tubercles  occur  in  advance  of 
the  posterior  tubercles,  one  on  each  side  of  the  median  ridge.  They 
are  often  replaced  by  elongate  oval  scars  that  correspond  to.  the 
central  scars  of  the  dorsal  valve  of  Oholits,  The  cardinal  tubercles 
of  both  valves  often  have  scars  on  them,  indicating  the  attachment  of 
the  muscles. 

Ohservationa. — Of  the  type  of  the  genus,  A.  siibcdnlca^  onh'  the 
external  shell  is  known.  In  1884  I  illustrated  the  interior  of  the  two 
valves  of  A,  gemma^  showing  the  area  of  the  median  ridge,  the  "car- 
dinal tubercles"  and  the  central  muscle  tubercles  of  the  dorsal  valve, 
and  the  apical  swelling  and  cast  of  the  main  vascular  canals  of  the 
ventral  valve.  In  1886  Mr.  G.  F.  Matthew  illustrated  the  interior  of 
A,  haileyi^^  showing  the  cast  of  a  small  tubercle  on  each  side  of  the 
apical  swelling.  Messrs.  Hall  and  Clarke  write  that  the}^  could  not 
see  the  cast  of  these  tubercles  on  the  original  specimen,^  and  I  have 
been  unable  to  find  them  on  the  specimens  that  Dr.  Matthew  very 
kindly  sent  me  as  the  types.  The  intimate  relations  existing  between 
Acrotreta  and  Linnarssonia  became  more  and  niore  apparent  as  better 
material  was  obtained  of  the  two  species  referred  to  the  two  genera. 
Dr.  G.  H.  Girty,  when  selecting  specimens  for  illustration,  called  my 
attention  to  the  strong  resemblance  between  them,  and  suggested  that 
Linnar&sonia  was  a  synonym  of  Acrotreta,  In  all  essential  characters 
this  is  true,  and  Linnarssonia^  if  retained  at  all,  must  be  as  a  subgenus 
to  include  the  depressed  forms  of  Acrotreta  intermediate  between  the 
typical  elevated  species  A.  sxibconka^  A.  geinraa^  and  the  nearly  flat- 
tened shells  of  Acrothele.  In  view,  however,  of  the  close  similarity 
of  the  interiors  of  the  valves  of  Acrotreta  schinalensei^  A.  curvata,,  A. 
Jcvtorgai^  and  Linnarssonia  trarwversa^  L,  sagittaliH^  and  Z.  misera^ 
there  remains  only  the  external  form  of  the  pedicle  valve  to  distin- 
guish the  two  genera;  this  latter  character  is  not  of  sufficient  impor- 
tance to  base^  a  subgenus  on,  in  the  presence  of  the  series  of  gradation 
of  elevation  and  outline  between  A,  mibconlca  and  A,  trarwvei^sa  shown 
by  A,  idahoeiisis^  A,  schmaleiisel^  A.  nucroscopica^  A.  pyxidicula^  A. 
sagittalis^  and  A.  transversa. 

When  studying  the  specimens  of  Acrotreta  at  hand  in  1884 1  believed 
that  A,  gemma  of  Newfoundland  included  the  western  forms  described 
by  Messrs.  Meek  and  White.  This  conclusion  was  retained  until  the 
study  of  a  large  series  from  each  of  the  typical  localities  convinced  me 

»Mong.  U.  S.  Geol.  Sur.,  VIII,  pi.  i,  figs,  lb,  Id. 
*Trans.  Roy.  Soc.  Canada,  III,  pi.  v,  figs.  13,  13c. 
»Pal.  New  York,  VIII,  Pt.  1,  p.  1027 
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that  there  were  a  number  of  species  and  varieties  grouped  under  A. 
gemma.    The  species  referred  to  the  genus  at  present  are: 


Species  at  present  referred  to  Acrotreta. 


Cambrian. 


M. 


J. 


r 

Acrotreta  | 

argenta,  new  species 

aUeiiuata  Meek 

habfl  Barrande ' 

batWi  Matthew  ..f x 

heUi  Davidson 

bi9€cta  Matthew 

daytani,  new  species 

conceiUrica,  new  species 

ewnw/a,  new  species 

conifxa,  new  species 

curvata,  new  species 

drflnita,  new  species 

depreifsa  Walcott 

gemma  Billings 

gemnwla  Matthew 

^qrcLcia,  new  species 

tdahoensis,  new  species 

idahoaiffis  aita,  new  variety  . 

idahoengU  sulcata ,  new  variety 

injlata  Matthew 

kutorgal,  new  species 

microscopica  Shumard 

microscopica  mwrnuriemns,  new  va 

riety. 
micntscopica  tetonensis,  new  variety 

minim  us  Barrande 

mufer  Billings 

nirhoUioni  Davidson 

ophirrnsis,  new  species 

ophiretms  rugosus,  new  variety 

oi^is,  new  species 

parvula  Wallerius 

prim,wa,  new  species 

pj/jtidicula  White 

»abrinie  Calloway 

mgiitalis  Salter 


i- 


X 


mgiitalis  magna  Matthew. . 
sagitkUis  taconica  Walcott  . 
saaittalis  tranm^ersa  Hartt. . 
schtnalensei,  new  species... 

sccbachi,  new  species 

signalis,  new  species 

mcialis  v.  Seebach 

subcanica  Kutorga 


X 


Ord. 


Locality. 


'  Nevada. 

Montana,  Wyoming, 
t  Bohemia. 

New  Brunswick. 

Wales. 
[  Nova  Scotia. 
1  Nevada. 

Georeia. 

Sweden. 
,  Nova  Scotia. 

Nevada. 
Do. 
I  British  Columbia. 

Newfoundland. 

New  Brunswick, 
t         Do. 

Idaho.  South  Dakota,  Wyoming. 

Nevada. 

Idaho. 

New  Brunswick. 

Alabama. 

Texas,  Nevada. 

Missouri. 

Wyoming. 

Bohemia. 

Newfoundland,  New  Brunswick. 

Scotland. 

Utah. 

Quebec. 

Sweden. 

Nevada. 

Idaho,  Montana,  Nevada. 

England. 

North  and  South  Wales,  Sweden, 
Denmark,  Newfoundland. Quebec. 
!  New  Brunswick. 
I  New  York. 

NewBrunswickand  Newfoundland. 

Sweden,  Denmark. 

Norway. 

Wisconsin. 

Sweden. 


ACROTRETA  ARGENTA,  new  species. 

The  material  representing  this  species  is  more  or  less  crushed  and 
broken  in  the  shah^  sandstone  and  limestone,  but  a  few  specimens 
show  its  general  form  and  chara(*ters.  It  belongs  to  the  A,  idahoensis 
group  in  having  a  wide  false  area,  strongly  marked  apical  callosity, 
and  foraminal  tube.  The  thickening  in  the  posterior  portion  of  the 
brachial  valve  is  also  characteristic  of  the  two  species. 

The  cast  of  an  interior  of  the  pedicle  valve  reveals  what  1  have 
searched  for  unsuccessfully  in  hundreds,  if  not  thousands,  of  speci- 
mens of  this  genus.  1  refer  to  the  visceral  area  with  the  position  of 
the  point  of  attachment  of  the  central  and  lateral  muscles  on  each  side 
of  it,  essentiallv  as  in  Obolella  and  Olwlus. 
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JPormation  and  locality. — Upper  Cambrian,  2  miles  soutlieast  and 
1  mile  southwest  of  summit  of  Benders  Pass,  Silver  Peak  Range, 
Nevada.     F.  B.  Weeks,  collector,  1900. 

ACROTRETA  BAILEYI  Matthew. 

Acrotreta  baileyi  Matthew,  Trans.  Roy.  Soo.  Canada,  III,  1886,  p.  36,  pi.  v, 
fig.  13.— Hall  and  Clarke,  Pal.  New  York,  VIIJ,  1892,  Pt.  1,  p.  102,  pi.  iii, 
figs.  32-34.— Matthew?,  Trans.  Roy.  Soc.  Canada,  IX,  1892,  p.  43,  {A.  xii, 
fig.  7d.     Referred  to  A.  hisecta. 

Acrotreta  hueda  Matthew,  Bull.  Nat.  Hist.  Soc.  New  Brunswick,  IV,  1902,  Pt.  5, 
p.  395,  pi.  XVI,  figs.  1,  la-d. 

General  outline  transversely  oval,  with  the  posterior  margin  more 
or  less  straight  for  less  than  one-half  the  transverse  diameter  of  the 
shell.  On  the  pedicle  valve  the  posterior  margin  is  rounded  in  at  the 
median  f un'ow  of  the  false  area,  and  on  the  brachial  valve  it  curves 
gently  from  the  cardinal  slopes  to  the  beak. 

The  pedicle  valve  is  strongly  convex,  with  the  apex  about  one- 
fourth  the  length  of  the  valve  from  the  posterior  margin.  The 
crushed  condition  of  the  shells  does  not  permit  of  decision  as  to 
whether  the  umbo  or  the  apex  is  the  most  elevated  part  of  the  valve. 
False  area  defined  bj^  the  incurving  of  the  cardinal  slopes  so  as  to 
form  a  somewhat  flattened  triangular  space  that  is  divided  midway  by 
a  rather  strong  vertical  furrow.  Foraminal  aperture  rather  large  and 
opening  obliquely  backward.  The  brachial  valve  is  gently  convex, 
with  a  minute  marginal  beak. 

Surface  of  shell  marked  by  fine  concentric  striae  and  lines  of  growth, 
and  possibly  by  fine  radiating  striae.  I  fail  to  find  any  traces  of  the 
ludiating  striae  on  specimens  that  have  not  been  distorted  by  pressure, 
and  it  looks  as  though  all  radiating  striae  and  lines  are  the  result  of 
lateral  compressipn  of  the  shell.  The  average  length  is  about  3.5  mm. 
and  the  width  4  mm.  Distorted  shells  give  a  length  of  4  mm.  and  ia 
width  of  3  mm. 

The  cast  of  the  interior  of  the  pedicle  valve  shows  a  strong  apical 
callosity,  a  fair-sized  foraminal  tube,  large  cardinal  scars,  and  a  small 
visceral  area  in  front  of  the  apical  callosity.  Dr.  G.  F.  Matthew  describes 
and  shows  on  his  illustration  two  ''minute  muscular  scars"  close  to  the 
''umbonal  tubercle"  and  on  each  side  of  the  parallel  strise.*  I  find  on 
one  specimen  what  may  have  led  Dr.  Matthew  to  believe  there  were 
such  scars,  but  on  many  others  quite  as  well  preserved  there  were  none 
such,  and  they  are  not  known  in  any  other  species  of  the  genus. 
Messrs.  Hall  and  Clarke  examined  Dr.  Matthew's  type  material,  and 
say  that  with  the  original  material  before  them  they  were  unable  ^'  to 
distinguish  an3^thing  more  than  the  central  callosity."* 

1  Trans.  Roy.  Soc.  Canada,  III,  p.  36,  pi.  v,  fig.  13c. 

2  Pal.  New  York,  VIII,  Pt.  1,  1892,  p.  102. 
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The  cast  of  the  interior  of  the  biuchial  valve  shows  a  strong  median 
ridge  of  variable  length  and  size,  large  cardinal  scars,  and  well-defined 
central  scars. 

Ohseri^atioiifi. — This  species  belongs  with  the  series  represented  by 
A.  saglttalis  and  its  varieties,  and  if  uncompressed,  nondistorted,  well- 
preserved  specimens  could  be  obtained,  it  is  quite  possible  that  it  would 
prove  to  be  identical  with  A.  sagittal^  transve7*sa.  Dr.  Matthew  thinks 
it  had  a  thinner  shell;  but  that  is  not  probable,  as  the  apical  callosity 
and  cardinal  scars  of  the  pedicle  valve,  and  the  median  ridge,  cardinal 
and  central  scars  of  the  brachial  valve  all  indicate  a  shell  quite  as  thick 
as  that  of  A,  saglttalis  and  varieties. 

Dr.  G.  F.  Matthew  kindly  sent  me  the  type  and  stud}^  material  of 
this  species  from  hLs  privati*  collection. 

FtrrnKitlon  and  locality, — Middle  Cambrian,  Long  Reach,  Kings 
County,  New  Brunswick. 

ACROTRBTA  BISECTA  Matthew. 

At  rolreta  IxtUeiji  Matthew?,  Trans.  Roy.  Soo.  Canada,  IX,  1892,  p.  43,  pi.  xii, 

fig.  7(i. 
Acrotreta  hiserta  M.\tthew,  Bull.  Nat.  Hist.  Soc.  New  Brunswick,  IV,  1900,  p.  275, 

pi.  V,  figs.  5a-g;  IV,  Pt.  5,  1902,  p.  394,  pi.  xvi,  figs.  2,  2a-g. 

Nearly  all  the  pedicle  valves  of  this  species  are  more  or  less  com- 
pressed in  the  shale,  thus  decreasing  the  true  elevation.  Mr.  Matthew 
illustrates  a  pointed  high  i>edicle  valve,  but  does  not  say  whether  the 
figure  is  diagrammatic.  Some  of  the  casts  in  the  shale  indicate  a 
shai*ply  conical  pedicle  valve.  When  the  apex  is  broken  off,  the  cast 
of  a  medium  apical  callosity  is  seen,  with  the  base  of  the  cast  of  a 
medium-sized  pj-ramidal  tube;  the  cardinal  scars  are  small  and  nearly 
concealed  by  the  cast  of  the  strong  main  vascular  sinuses.  There  is 
considerable  lunge  of  variation  in  the  size  and  length  of  the  median 
ridge  of  the  brachial  valve.  One  specimen  shows  a  strong  median 
ridge,  cardinal  and  centml  scars,  and  deeply  excavated  false  deltidium. 

Surface  marked  by  fine  concentric  striae  and  lines  of  growth  and  very 
fine  undulating  stria?  that  give  the  concentric  striae  a  fretted  appear- 
ance when  examined  with  a  strong  lens. 

The  most  nearh^  related  species  appears  to  be  A,  mhrinab  of  the 
Shineton  shales. 

Fifrntation and  load iti/,— Upper  Cambrian,  Barrachois  Glen,  4  miles 
south  of  Little  Bras  D'Or  Lake.  Mr.  Matthew's  types  came  from 
McLeod  Brook,  Cape  Breton,  Nova  Scotia,  and  he  also  identifies  it 
from  Div.  C,  3c,  at  Navy  Island,  St.  John  Harbor,  New  Brunswick. 
Mr.  S.  Ward  Loper  found  many  specimens  of  several  horizons  in  the 
shales  on  both  sides  of  Barmchois  River,  near  the  Boisdale  road,  and 
for  some  distance  north;  also  on  the  east  branch  of  the  Barrachois 
River,  ('ape  Breton,  Nova  Scotia.' 
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ACROTRETA  CLAYTONI,  new  species. 

The  material  representing  this  species  does  not  give  sufficient  data 
to  prepare  a  detailed  description.  The  only  pedicle  valve  is  depressed 
by  compression  in  the  shale;  it  is  transversely  broad  oval  in  outline, 
with  the  posterior  margin  nearly  straight  for  a  distance  of  two-fifths 
of  the  diameter  of  the  valve;  the  false  area  fairly  well  defined  by  the 
abrupt  incurving  of  the  cardinal  slopes;  its  median  furrow  is  distinctly 
outlined,  and  it  slopes  forward  to  the  apex,  which  is  situated  about 
two-fifths  the  distance  from  the  posterior  margin  to  the  front  margin. 
Foraminal  aperture  minute  and  directed  upward  from  the  extreme 
apex  of  the  valve.  Brachial  valve  gently  convex.  Surface  of  shell 
marked  by  fine  concentric  striee  and  lines  of  growth,  and  very  fine, 
irregular,  undulating  striae  that  can  be  seen  only  by  the  aid  of  a  strong 
lens. 

A  partial  cast  of  a  brachial  valve  from  the  same  faunal  horizon, 
about  30  miles  distant,  shows  a  well-defined  median  ridge  and  cardinal 
scars. 

This  species  is  most  nearly  related  to  A.  jyrimse^xi  of  the  upper 
Oleixellxis  fauna,  at  Pioche,  Nevada.  It  differs  in  having  a  less  elevated 
pedicle  valve  and  the  most  advanced  position  of  the  apex  and  foraminal 
apeiiure.  All  the  five  specimens  known  are  also  smaller  than  the 
average  of  A.  primseva^  the  largest  being  3  mm.  in  width  and  2.5  mm. 
in  length. 

Format l4jii  and  locality, — Lower  Cambrian  shales,  with  Olenellus^  on 
the  divide  between  Clayton  and  Fish  Lake  valleys,  north  of  Red 
Mountain,  Silver  Peak  Range;  also,  2  to  5  miles  south  of  Barrel 
Spring  and  one-half  mile  east  of  road  as  shown  on  the  map  of  the  Sil- 
ver Peak  quadrangle,  Nevada. 

ACROTRETA  CONCENTRICA,  new  species. 

Shell  small,  outline  subcircular  to  transversely  broad  oval;  apex  of 
pedicle  valve  nearly  concentric;  false  area  indicated  by  a  slight  flatten- 
ing of  the  valve  on  the  posterior  side  and  a  distinctly  marked  but 
very  narrow  median  furrow.  The  elevation  of  the  valve  is  about  one- 
half  its  diameter.  The  bmchial  valve  is  slightly  convex,  and  its  cast 
is  marked  by  small  cardinal  sears  and  a  narrow  median  ridge  that 
extends  to  the  anterior  third  of  the  shell.  A  pedicle  valve  is  1.25  mm. 
in  diameter,  and  one  brachial  valve  is  2  mm.  in  length. 

This  species  occurs  at  about  the  horizon  of  A,  httirrgai^  but  is  dis- 
tinguished from  that  species  and  all  others  by  the  concentric  ix)sition 
of  the  apex  of  the  pedicle  valve. 

Formation  and  locality. — Middle  Cambrian,  shaly  limestones  on 
roadside  between  Dalton  and  Lafayette,  Georgia. 
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ACROTRETA  CONULA,  new  species. 

Shell  small.  Pedicle  valve  excentrically  cone-shaped,  with  a  broadly 
ovate  transverse  aperture.  The  apex  is  situated  at  the  posterior 
fourth  of  the  distance  between  the  front  margin  and  the  posterior 
edge  of  the  slightly  indicated  false  area.  A  minute  pedicle  aperture 
occurs  at  the  summit  of  the  apex.  Brachial  valve  convex  with  the 
minute  beak  at  the  posterior  margin.  The  cast  shows  a  well-defined, 
median  ridge  with  the  central  muscle  scars  well  back  on  the  valve. 

Surface  marked  by  fine  concentric  striae  and  lines  of  growth. 

Formation  and  locality. — Upper  Cambrian,  Olenus  truncatus  zone, 
Oland,  Sweden. 

ACROTRETA  CONVEXA,  new  species. 

Shell  small,  subcircular,  valves  convex.  Pedicle  valve  most  elevated 
at  the  low  apex  which  is  above  the  slightly  transverse  posterior  mar- 
gin. Bmchial  valve  somewhat  less  conv^ex  than  the  pedicle  valve, 
with  its  greatest  elevation  at  the  posterior  third  beak,  minute,  mar- 
ginal. Length  and  width  of  shell  1  mm.  Shell  substance  very  thin 
but  not  proportionally  thinner  than  other  larger  forms.  Surface 
marked  by  fine  concentric  strise  and  lines  of  growth. 

Casts  of  the  interior  of  the  pedicle  valve  show  a  minute  apical  cal- 
losity and  cardinal  scars.  The  cast  of  the  brachial  valve  has  a  long 
median  furrow  and  minute  cardinal  scars. 

This  minute  shell  occurs  in  a  fine-grained  sandstone  interbedded  in 
the  shales  of  the  JJpper  Cambrian.  It  is  characterized  mainl}^  by  the 
convexity  of  the  brachial  valve  and  the  low  pedicle  valve. 

Fortnation  and  locality, — Upper  Cambrian,  Gillis  Hill,  Salmon 
River,  13  miles  south  of  Marion  Bridge,  Cape  Breton,  Nova  Scotia. 
Collected  by  Mr.  S.  Ward  Loper. 

ACROTRETA  CURVATA,  new  species. 

This  is  one  of  the  so  clearly  defined  species  that  it  is  possible  to  illus- 
trate all  that  is  known  of  it  with  the  exception  of  the  very  fine  con- 
centric surface  strise.  It  belongs  with  A,  idahoensh  and  other  species 
with  a  broad  false  area.  It  differs  from  described  species  in  the 
incurved  apex  of  the  pedicle  valve  and  the  general  aspect  of  the  two 
valves. 

Formation  and  locality, — Upper  Cambrian,  passage  beds  between 
Cambrian  and  Ordovician  near  base  of  Pogonip  limestone,  Hamburgh 
Ridge,  Eureka  District,  Nevada. 

ACROTRETA  DEFINITA,  new  species. 

The  false  pedicle  groove  is  very  distinct  and  also  broader  than  that  of 
A,  attenuata.  The  interior  of  the  pedicle  valve  is  beautifully  shown 
by  casts.     One  of  these  shows  the  strong  vascular  sinuses,  cardinal 
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scars,  cast  of  apical  callosity,  and  just  in  front  of  the  latter  two  slight 
tubercles  which  may  be  the  cast  of  depressions  corresponding  to  the 
foraminal  pits  of  Acroth^^le.  The  cast  of  the  brachial  valve  is  also 
very  instructive  in  showing  the  area,  cardinal  scars,  median  ridge,  and 
central  scars. 

Observations, — ^This  large  fine  species  differs  from  its  nearest  ally, 
A.  idahoensis^  in  the  false  area  and  the  details  of  the  arrangement  of 
the  vascular  markings  and  muscle  scars  of  the  interior  of  the  valves. 
The  Idaho  shells  occur  in  a  dark  argillaceous  shale  and  were  collected 
by  Mr.  Spence,  of  Paris,  Idaho.  The  Eureka,  Nevada,  specimens  are 
from  a  shaly  limestone. 

F&nnatimi  and  locality, — Middle  Cambrian,  near  Montpelier, 
Idaho;  summit  of  Prospect  Mountain  limestone,  Pi^ospect  Mountain, 
Eureka  District,  Nevada. 

ACROTRETA  GEMMA  BiUings. 
Acrotreta  geinma  Billings,  Pal.  Foss.,  I,  18(i5,  p.  216,  figs.  201a-f. 

Original  description, — Shell  very  small,  about  1  line  in  diameter;  one  valve  nearly 
flat  and  the  other  acutely  conical.  Dorsal  valve  very  gently  convex,  nearly  circu- 
lar; sides  and  front  margin  uniformly  rounded;  posterior  margin  very  obtusely 
angulated  at  the  beak,  on  each  side  of  which  a  portion  of  the  cardinal  edge,  equal  to 
one-fourth  of  the  whole  width  of  the  shell,  is  nearly  straight;  umbo  very  small; 
beak  apparently  depressed  to  the  hinge  line  and  not  projecting  beyond  it;  cardinal 
angles  compressed,  broadly  rounded;  a  wide,  shallow,  mesial  sinus  extends  from  the 
front  margin  about  halfway  to  the  beak;  elsewhere  the  valve  is  gently  convex  or 
nearly  flat. 

Ventral  valve  acutely  conical,  with  a  flat  triangular  area  which  is  perpendicular 
to  the  plane  of  the  lateral  margin,  its  base  half  the  width  of  the  whole  shell.  In  the 
ap>ex  of  this  valve  there  is  a  minute  circular  aperture,  and  in  one  specimen  a  dark 
line  extends  from  it  down  the  middle  of  the  area,  which  appears  to  represent  the 
foraminal  groove  of  this  genus;  but  in  two  other  specimens  of  the  ventral  valve,  with 
the  area  well  preserved,  there  is  no  indication  of  a  groove.  Surface  with  very  fine 
concentric  stride. 

Width  of  dorsal  valve,  about  1  line;  length,  about  seven-eighths  of  a  line.  The 
height  of  the  ventral  valve  is  about  1  line. 

The  form  of  this  species  is  very  like  that  of  A.  subconica  (Kutorga),  but  that 
species  is  twice  the  size  of  this  and  has  the  area  distinctly  grooved. 

Observations. — By  the  courtesy  of  Prof.  J.  F.  Whiteaves,  of  the 
Geological  Survey  of  Canada,  I  have  had  the  opportunity  of  studying 
the  type  material  of  this  species.  Nine  specimens  of  the  pedicle  valve 
were  received,  but  none  of  the  brachial  valve,  as  the}'  could  not  be 
found.  One  specimen  in  a  dove-colored  limestone  appeaix  to  belong 
to  a  distinct  species,  which  I  have  named  Acrotreta  ovalis.  The  remain- 
ing specimens  show  some  variation  in  the  angle  of  slope  of  the  sides  of 
the  pedicle  valve,  but  four  of  them  are  similar  to  the  form  illustrated 
b}^  Billings. 

The  broad  false  area  with  a  sc^arcel}'^  perceptible  impression  of  the 
path  of  advance  of  the  pseudodeltidium  is  clearly  shown  in  one  of  the 
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specimens,  and  faintl}^  in  others.  Two  shells  have  the  apex  broken  oil 
so  as  to  expose  the  cast  of  a  minute  apical  callosity  and  a  small  portion 
of  the  side  of  the  cast  of  the  main  vascular  sinus. 

A,  gemma  belongs  to  the  A,  svbcmiwa  group  of  the  genus,  having  a 
high  pedicle  valve  and  distinct  and  broad  false  area.  It  diflFers  from 
A.  8uhconi<ia  in  having  a  less  elevated  pedicle  valve  and  in  the  apex 
being  in  front  of  the  posterior  margin  instead  of  extending  over  it. 
With  the  forms  from  the  Rocky  Mountains  that  I  identified  with  it  there 
are  no  strong  specific  relations.  A,  atteimata  has  a  high  pedicle  valve, 
but  the  false  area  is  practica,lly  absent,  a  narrow  deep  sulcus  taking  its 
place.  A.  iduhotmsis  alta  has  the  elevation  and  false  area,  but  differs 
in  the  details  of  the  area  and  the  outline  of  the  cross  section  of  the 
pedicle  valve.  It  was  this  form  that  led  me  to  consider  that  A.  gemma 
occurred  in  Nevada,  and  with  the  slight  knowledge  that  I  then  had  of 
the  genus  and  species  a  wide  i*ange  of  form  was  given  to  A.  getnma. 
As  far  as  now  known  to  me,  the  species  is  restricted  to  the  type 
locality. 

Formation  and  locality, — Lower  Ordovician,  limestone,  North 
Table  Head  and  Pistolet  Bay;  limestone  point  4  miles  northeast  of 
Portland  Creek,  Newfoundland. 

ACROTRETA  GRACIA,  new  species. 

Shell  small,  slightly  transverse;  apex  of  pedicle  valve  about  one- 
third  the  length  of  the  shell  from  the  posterior  margin;  height  about 
two-thirds  the  length  of  the  shell;  false  krea  defined  by  the  sharp 
rounding  of  the  cardinal  slopes  and  the  transverse  posterior  margin, 
which  is  indented  by  the  strong,  broad,  median  groove  extending  from 
the  margin  to  the  apex,  where  it  almost  comes  in  contact  with  the 
minute  apical  foramen.  Brachial  valve  moderately  convex,  with  a 
nearly  straight  or  gentl}^  curved  posterior  margin;  beak  minute,  mar- 
ginal. Surface  of  shell  marked  by  fine  concentric  striae  and  lines  of 
growth.  Shell  strong,  and  built  up  of  thin  layers  or  lamellsB  that 
over  the  central  and  anterior  portions  are  more  or  less  oblique  to  the 
outer  surface  layer. 

The  cast  of  the  pedicle  valve  indicates  a  small  but  y^ry  clearh^ 
marked  apical  callosity;  rather  small  cardinal  scars  and  main  vascular 
sinuses.  The  cast  of  the  interior  of  the  brachial  valve  shows  a  broad, 
low,  median  ridge  extending  to  about  the  anterior  third  of  the  length 
of  the  valve;  small  cardinal  scars  and  small  main  vascular  sinuses  that 
arch  inward  after  passing  the  central  scars,  and  then  outward.  The 
area  is  ver}'  narrow,  and  broken  midway  b}'  a  rather  wide,  slightly 
arching  false  deltidium. 

This  species  is  distinguished  by  the  strong  shell,  broad  median  ridge 
of  the  brachial  valve,  and  deep  median  groove  of  the  false  area  of  the 
pedicle  valv^e.     The  light  color  of  the  shell  may  be  owing  to  the  char- 
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acter  of  the  limestone  in  which  it  is  preserved,  or  it  may  be  that  it  is 
a  little  more  calcareous  than  other  species  of  the  genus. 

Dr.  G.  F.  Matthew  describes  and  illustrates  an  Acrotreta  from 
Hastings  Cove  as  Linnaraso^iia  helti  magiia  that  is  characterized  by  a 
narrow  median  ridge  in  the  brachial  valve  and  other  characters  not 
present  in  A.  grama.  I  found  on  Hanford  Brook  in  the  Parodo,vide8 
zone  numerous  examples  of  a  species  of  Acrotreta  that  appear  to  be 
identical  with  the  form  described  by  Mr.  Matthew,  and  have  referred 
it  as  a  variety  of  Acrotreta  sa^ittalu. 

Formation  and  locality, — Middle  Cambrian,  Paradoxides  zone, 
Hastings  Cove,  Kennebecasis  River,  St.  John  County,  New  Brunswick. 

ACROTRETA  IDAHOENSIS,  new  species. 

Acrotreta  mbconica  Meek,  Sixth  Ann.  Kept.  U.  S.  Greol.  Sur.  Terr.,  1873,  p.  463. 
Not  Kutorga,  1847. 

The  general  outline,  form,  and  convexity'  of  the  two  valves  are  so  fully 
shown  by  the  illustrations  for  the  monograph  that  detailed  descriptions 
will  not  be  given.  The  material  for  illustrating  the  interior  of  the  ped- 
icle valve  is  limited,  but  one  cast  shows  the  position  of  the  base  of  the 
cast  of  the  foraminal  tube  and  the  large  main  vascular  sinuses.  An 
interior  of  abrachial  valve  presents  characters  rarely  seen  in  this  genus. 
The  vascular  canals  arch  out  around  the  central  muscle  scars  and  then 
bend  in  toward  the  median  ridge,  and  again  obliquely  outward  to  form 
the  outer  limit  of  a  smooth,  polished,  lanceolate-shaped  surface  that 
extends  obliquely  outward  from  the  median  ridge.  The  line  that  extends 
from  in  front  of  the  cardinal  scars  forward  subparallel  to  the  margin  of 
the  shell  and  then  bends  abruptly  in  and  forward  is  apparently  the  outer 
boundary  of  a  ver}-  broad,  shallow,  vascular  sinus.  Something  of  this 
same  character  occurs  in  the  brachial  valve  of  Obolus  {Lingidohdu^) 
sjyisi^uH.  The  cardinal  scars  are  small  and  situated  close  to  the  narrow 
area.  A  cast  of  the  interior  shows  the  central  scars  distinctly;  also 
the  presence  of  a  thickening  of  the  shell  in  the  vicinity  of  the  cardinal 
scars. 

Observations. — The  external  characters  of  this  species  suggest  Aa^o- 
treta  curvata^  but  the  elevation  and  curvature  of  the  pedicle  valve  are 
not  the  same  and  the  interior  of  the  brachial  valve  is  very  distinct  in 
its  specific  characters.  There  are  no  interiors  of  the  form  from  the 
Black  Hills,  but  the  external  characters  appear  to  be  the  same.  These 
include  the  broad  false  area,  with  its  slightly  marked  groove,  the  posi- 
tion of  the  apex,  and  the  curvature  of  the  false  area. 

Formation  and  locality, — Middle  Cambrian.  Five  miles  southeast 
of  Malad  City,  Idaho.  Northwest  suburb  of  Deadwood,  Black  Hills, 
South  Dakota.  South  side  of  Gallatin  Valley,  in  several  sections  of 
Flathead  and  Gallatin  terranes;  also  Crowfoot  section,  Gallatin  Range, 
Yellowstone  National  Park,  Wyoming. 
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ACROTRETA  IDAHOENSIS  ALTA,  new  variety. 

This  is  one  of  the  forms  that  I  included  with  Acrotreta  gemma  in  the 
repoi-t  on  the  paleontology  of  the  Eureka  District,  Nevada.  It  has  the 
broad  false  area  of  A,  idafu^ensis^  but  the  pedicle  valve  is  more  elevated 
and  the  apex  does  not  overhang  the  false  area.  From  A,  atteixuata  it 
differs  in  having  a  broad  false  area. 

Fonnatimi  and  locality, — Middle  Cambrian,  upper  portion  of 
Secret  Canyon  shales,  Secret  and  New  York  canj'^ons,  Eureka  District, 
Nevada. 

ACROTRETA    IDAHOENSIS    SULCATA,  new  variety. 

This  strongly  marked  pedicle  valve  is  associated  with  typical  forms 
of  the  species,  but  in  its  rounded  posterior  side  and  strong  median 
groove  it  is  quite  distinct.  The  apex  is  broken  off  so  as  to  show  the 
cast  of  a  small  apical  callosity  and  the  base  of  a  minute  foraminal  tube. 

F(/rmation  and  locality. — Middle  Cambrian,  near  Paris,  Idaho. 
Collected  by  Mr.  Spence. 

ACROTRETA    INFLATA   Matthew. 

LingvIeUaf  inflata  Matthew,  Trans.  Roy.  Soc.  Canada,  III,  1886,  p.  33,  pi.  v, 

figs.  7,  7a;  Trans.  N.  Y.  Acad.  Sci.,  XIV,  1895,  p.  127,  pi.  v,  fig.  3. 
Lingulellaf  inflata  var.  oralis  M.\tthew,  Trans.  N.   Y.   Acad.  Sci.,  XIV,  1895, 

p.  127,  pi.  V,  fig.  4. 
Acrothy^raf  inflata  Matthew,  Bull.  Nat.   Hist.  Soc.  New  Brunswick,  IV,  1901, 

p.  303. 
Lingulella  {Acrothyraf)  inflata  Matthew,  Bull.  Nat.  Hist.  Soc.  New  Brunswick, 

IV,  1902,  Pt.  5,  p.  390. 

Shell  subcircular  to  transversely  broad  oval.  Pedicle  v^alve  sub- 
conical,  with  the  apex  directed  backward  and  usually  on  a  line  with 
the  posterior  margin,  or  extending  beyond  it,  but  it  may  be  ante- 
rior to  it;  false  area  slightly  defined  by  the  abrupt  curvature  of 
the  cardinal  slopes;  median  line  depressed,  narrow,  the  two  sides  of 
the  false  area  incurving  to  form  to  it;  foraminal  aperture  longitudi- 
nally oval  and  slightly  truncating  the  apex.  Brachial  valve  gently 
convex,  with  a  minute  marginal  beak.  Surface  of  shell  marked  by 
concentric  striae  and  growth  lines,  and  fine,  irregular,  wavy  stria?  that 
inosculate  more  or  less,  giving  the  surface  a  fretted  appearance  under 
a  strong  lens.  The  inner  surface  is  marked  by  concentric  lines,  also 
rather  strong  radiating  lines.  The  shell  is  built  up  of  the  thin,  outer, 
ornamented  surface  and  several  thin  inner  layers  or  lamellae.  The 
average  length  of  the  pedicle  valve  is  4  mm.  and  the  width  3  to  3.5 
mm.     The  brachial  valves  are  usually  wider  than  long. 

Casts  of  the  interior  of  the  pedicle  valve  show  strong  cardinal  seara, 
a  strong  apical  callosity,  and  rather  weakly  developed  main  vascular 
sinuses.  The  apical  callosity  varies  in  size  and  in  form  from  elongate 
oval  to  subcircular.     The  cast  of  the  interior  of  the  brachial  valve 
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shows  a  broad,  short  median  ridge  posteriorly  that  extends  beyond 
the  center  of  the  valve. 

Observations. — This  species  appears  to  be  a  true  Acrotreta  with  the 
apical  callosity  elongated  by  the  elongation  of  the  pedicle  valve.  The 
brachial  valve  is  more  convex  than  in  most  species  of  Acrotreta^  which 
gives  a  stronger  relief  to  the  ridges  on  the  cast  between  the  cardinal 
scars  and  the  median  ridge.  The  posterior  view  should  be  compared 
with  the  same  view  of  the  brachial  valve  of  Acrotreta  sagittalis  and  its 
varieties.  The  fretted  surface  is  of  the  same  type  as  that  of  several- 
other  species  of  the  genus. 

Dr.  G.  F.  Matthew  had  very  little  material  when  he  described  the 
species;  subsequently  he  created  the  variety  ovalis.  from  a  more  elon- 
gated pedicle  valve.  In  the  collection  made  for  the  U.  S.  National 
Museum  by  Mr.  S.  Ward  Loper  there  are  a  number  of  pedicle  and 
brachial  valves.  The  range  of  variation  in  outline  appears  to  cover 
the  variety  ovalis.  Some  are  more  tmnsverse  than  the  original  type 
of  the  species,  and  others  nearly  as  elongate  as  the  variety  oralis,  1 
have  therefore  considered  the  variety  as  within  the  original  species. 
Some  of  the  shells  show  elongation,  and  others  are  broadened  by 
distortion. 

Dr.  G.  F.  Matthew  called  attention  to  the  resemblance  of  this  species 
to  Linnarssonkf  and  Acrotreta^  and  when  describing  the  genus  Acro- 
thyra  suggested  that  it  might  belong  to  that  genus.  It  appears,  how- 
ever, to  be  a  true  Acrotreta.  A  series  of  specimens  supplemented  by 
the  types  and  a  number  of  pedicle  valves  received  from  Dr.  Matthew, 
which  he  had  provisionally  identified  as  ^^  Acrotreta  genima  Bill?,"* 
show  a  leather  remarkable  variation  in  outline  and  position  of  the  apex 
of  the  pedicle  valve.  The  naiTow  forms,  var.  oralis  Matthew,  have 
the  apex  extended  beyond  the  posterior  margin,  and  in  the  broad  forms 
the  apex  is  above  or  in  advance  of  the  posterior  margin,  but' if  the 
shells  are  compressed  vertically  the  apex  may  be  pushed  out  over  the 
false  area  whether  the  shell  be  narrow  or  broad.  I  think  that  in  the 
normal  form  the  false  area  is  vertical  or  slightly  inclined  backward. 

Foriiuition  and  locality. — Middle  Cambrian,  division  lb  of  Mat- 
thew's section,  Hanford  Brook,  New  Brunswick. 

ACROTRETA   KUTORGAI,  new  species. 

The  external  ehamcters  of  the  pedicle  valve  are  clearly  exhibited, 
and  what  is  known  of  the  interior,  by  a  unique  specimen,  as  it  is  the 
only  one  known  to  me  that  clearly  shows  the  true  area  and  pseudo- 
deltidium  of  the  pedicle  valve.  The  corresponding  portion  of  the 
brachial  valve  is  well  defined  in  the  casts.  The  median  ridge  is  as 
long  proportionall}'  as  that  of  A.  hlsecta.^  and,  like  it,  varies  in  length 
and  size  in  different  shells. 


» Trans.  N.  Y.  Acad.  Sci.,  XIV,  1895,  p.  126. 
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The  outer  surface  is  marked  by  fine  concentric  striaa  and  lines  of 
growth. 

Ohservatiaiis, — This  pretty  species  occurs  attached  to  the  surface  of 
siliceous  nodules  in  association  with  Olenmdes  curticei^  Crepicephalvs 
texanus^  Acrothele  hellul<i^  and  casts  of  Medusa,  The  outline  of  the 
convexity  of  the  valves  and  the  posterior  view  of  the  pedicle  valve  is 
most  like  that  of  A,  attenuata^  but  the  interior  markings  are  quite 
unlike. 

formation  and  locality, — Middle  Cambrian.  Siliceous  nodules  in 
Coosa  shales,  Coosa  Valley,  3  miles  south  of  Gradsden,  and  near  Che- 
pultepec  on  road  near  Wades  Gap,  Alabama.  Rogersville  shale, 
Rogersville,  and  north  and  south  of  the  town,  Tennessee. 

ACROTRETA  MICROSCOPICA  MISSOURIENSIS,  new  variety. 

The  shell  is  uniformly  larger  than  the  Texas  shells  and  the  vertical 
median  line  of  the  false  area  is  more  depressed  and  distinct.  Some  of 
the  specimens  of  the  pedicle  valves  beautifully  illustrate  the  eflFects  of 
compression.  One  shell  is  like  that  of  Acrotreta  attentiata^  and  another 
resembles  the  low  form  of  A.  ophirerwis  with  the  apex  overhanging 
the  false  area.  The  surface  of  the  shells  embedded  in  a  very  fine- 
grained sandstone  has  a  papillose  surface  resulting  from  the  indenting 
of  the  shell  by  the  grains  of  sand,  whi'le  those  from  limestone  are 
marked  only  by  fine  concentric  striee. 

Formation  and  locality, — Middle  Cambrian,  in  sandstones  of  the 
conglomerate  series,  St.  Francois  County,  and  in  thin-bedded  lime- 
stones south -southwest  of  Potosi,  Missouri. 

ACROTRETA  MICROSCOPICA  TETONENSIS,  new  variety. 

This  neat  little  shell  possesses  the  characters  of  A,  microscopica  and 
A,  idahoensis^  but  differs  from  both  by  the  projection  of  the  apex  of 
the  pedicle  valve  over  the  false  area.  All  that  is  known  of  it  is  repre- 
sented by  the  illustrations  for  the  monograph. 

Formation  and  locality, — Middle  Cambrian,  divide  at  head  of  Sheep 
Creek,  north  end  of  Teton  Range,  Wyoming. 

ACROTRETA  MISER  Billings. 

OboleUa  t  miser  Billings,  Can.  Nat.  and  Geol.,  new  eer.,  VI,  1872,  p.  470;  Pal. 

Fo88.,  II,  1874,  Pt.  1,  p.  69. 
Linnarssonia  misem  Matthew,  Trans.  Roy.  Soc.  Can.,  Ill,  1886,  p.  36,  fig.  12. — 

Hall  ana  Clarke,  Pal.  N.  Y.,  VIII,  1892,  Pt.  1,  p.  108,  pi.  viii,  figs.  35-37. 

The  abundant  material  that  I  collected  of  this  species  in  Newfound- 
land gives  illustrations  that  present  its  characters  with  such  fullness 
and  detail  that  minute  description  is  unnecessary.  Numerous  figures 
of  the  pedicle  valve  show  variation  in  outline,  also  of  the  cast  of  the 
apical  callosity,  cardinal  scars,  and  base  of  main  vascular  sinuses. 
Others  well  illustmte  the  interior  of  the  brachial  valve. 
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The  outer  surface  is  marked  by  fine  concentric  striae  and  growth 
lines,  and  the  inner  layers  or  lamellae  by  very  fine  radiating  striae. 
The  minute  foraminal  aperture  is  on  the  back  side  of  the  apex,  open- 
ing almost  posteriorly  in  some  examples. 

This  is  a  small  species  averaging  from  1.5  to  2.5  mm.  in  length. 
It  occurs  in  immense  numbers  in  limestone  lentiles  of  the  Para- 
doxides  davlsl  zone  of  Newfoundland.  It  is  also  very  abundant  at 
Hastings  Cove. 

Formation  cmd  locality, — Middle  Cambrian,  paradoxides  zone. 
Chapel  Arm,  Trinity  Bay;  Manuels  Brook,  Avalon  Peninsula,  New- 
foundland; Hastings  Cove,  Kennebecasis  River,  and  Dr.  G.  F.  Mat- 
thew identified  it  at  Porters  Brook,  St.  Martins,  St.  John  County,  New 
Brunswick. 

ACROTRBTA  OPHIRENSIS,  new  species. 

General  outline  transversely  broad  oval,  sometimes  nearly  circular, 
with  the  posterior  margin  slightly  indented  midway  on  the  pedicle 
valve  by  incurving  to  the  false  pedicle  furrow.  The  pedicle  valve  is 
convex  and  moderately  elevated,  the  highest  point  being  in  front  of 
the  foraminal  aperture  at  about  one-third  the  diameter  of  the  shell. 
Foraminal  aperture  large  for  the  size  of  the  shell  and  opening  either 
directly  or  obliquely  backward.  One  specimen  shows  a  short,  narrow 
area,  with  a  triangular  false  pedicle  furrow  crossing  it;  false  area 
scarcely  defined  by  the  cardinal  slopes,  which  incurve  very  gently; 
median  furrow  well  defined,  rather  strong,  and  nearly  flat  on  the  bot- 
tom, the  margins  being  sharply  outlined  in  many  specimens.  The 
shell  sometimes  curves  over  the  false  area  so  that  the  depressed  apex 
extends  slightly  beyond  the  posterior  margin,  but  usually  it  is  direct)}^ 
on  the  line  of  the  posterior  margin  or  a  little  in  front  of  it.  Longi- 
tudinal diameter  of  average  size  pedicle  valve  3  mm.,  with  a  length 
of  2  mm.  to  2.5  mm.;  elevation  1.5  mm.  A  few  shells  have  nearly 
the  same  length  and  width.  The  convexity  of  the  brachial  valve 
averages  0.75  mm.  The  minute  beak  of  the  brachial  valve  curves 
down  to  the  posterior  margin  from  the  somewhat  elevated  posterior 
third  of  the  valve. 

Surface  marked  by  fine  concentric  striae  and  marked  lines  of  growth 
which  occasionally  form  concentric  ridges.  The  shell  is  built  up  of  a 
chin  outer  layer  and  numerous  thin  inner  layers  or  lamellee  that  are 
oblique  to  the  outer  layer  over  the  central  and  outer  portions,  the 
obliquity  increasing  toward  the  outer  anterior  and  lateral  margins. 

The  interior  of  the  pedicle  valve  shows  a  luther  strong  apical  cal- 
losity that  extends  nearly  to  the  posterior  inner  margin  of  the  shell; 
distinct  but  relatively  small  cardinal  scars,  and  narrow  main  vascular 
sinuses  that  may  be  traced  nearly  to  the  antero-lateral  margins  of  the 
valve;  the  outlines  of  the  visceral  cavity  are  indicated  on  one  well- 
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preserved  cast  of  the  interior  of  the  valve.  The  interior  of  the  brachial 
valve  shows  great  variation  in  the  size  and  length  of  the  median  ridge, 
and  cardinal  and  central  scars.  These  characters  are  fully  shown  in 
the  numerous  illustrations  of  the  interior  and  casts  of  the  interior  of 
the  biuchial  valve. 

ObHei'vatlons, — This  species  is  most  closely  related  to  Acrotreta 
currata.  It  differs  in  the  pedicle  valve  being  larger,  in  the  apex 
being  less  extended  over  the  false  area,  and  in  the  form  of  the  median 
furrow,  which  is  like  that  of  A,  altenmta.  Although  the  shells  occur 
in  a  compact,  unaltered  limestone,  there  is  more  or  less  distortion  in 
the  outline  of  both  valves.  This,  taken  in  connection  with  the  varia- 
tions in  form  and  size  of  the  vascular  markings,  muscle  scai-s,  and 
median  ridge  of  the  brachial  valve,  might  serve  to  discriminate  several 
so-called  varieties,  but  I  do  not  think  that  any  good  purpose  would 
be  subserved  thereby. 

F(/rniatio7i  and  locality, — Middle  Cambrian,  in  limestone  al>ove  the 
basal  quartzite,  Ophir  City,  Utah, 

ACROTRETA  OPHIRENSIS  RUGOSUS,  new  variety. 

This  form  is  associated  with  A,  ophirensis  in  considerable  numbers. 
It  is  characterized  by  strong,  rugose  growth  lines  and  thicker  shell. 

ACROTRETA  OVALIS,  new  species. 

In  the  material  representing  A,  gemma  received  from  the  Geolog- 
ical Survey  of  Canada  there  was  one  pedicle  valve  embedded  in  a 
smooth,  dove-colored  limestone  from  Point  Levis.  In  the  oval  outline 
of  the  rim  of  the  shell,  less  elevated  apex,  and  less  well-defined  false 
area  this  specimen  differs  materialh'  from  A,  gemma.  It  is  more  of 
the  A.  social  is  type  than  any  of  the  Atlantic  province  forms,  and  of 
A.  mlcroscopica  of  the  interior  continental  species. 

Formation  and  locality, — Lower  Ordovician,  Limestone  No.  1  of 
Mr.  Billings's  Point  Levis  section.  Province  of  Quebec,  Canada. 

ACROTRETA  PARVULA  WaUerius. 

OhohUa  pnrwXa  Wallerius,  1895.     UndersOkningar  ofver  zonen  med  Agnostus 
Uevigatusi.     Vestergotland.     Akad.  Afhandl.  Lund.,  p.  65,  pi.,  fig.  9. 

Shell  minute,  subcircular.  Pedicle  valve  relatively  depressed,  the 
highest  point  being  at  the  umbo,  from  which  there  is  a  slight  down- 
ward curvature  .to  the  apex.  False  areii  low  and  about  vertical,  the 
apex  being  on  a  line  with  the  posterior  margin.  Brachial  valve  slightly 
convex;  beak  marginal.     Surface  marked  by  fine  concentric  strise. 

This  minute  species  occurs  with  Agnostus  la'vlgatus  in  the  upper 
portion  of  the  Middle  Cambrian.  It  is  of  the  Acrotreta  saglttalis  type, 
but  does  not  appear  to  be  identical  with  the  young  of  that  species. 

Formation  and  locality, — Middle  Cambrian.  Dark-brown  limestone 
at  Borgholm,  Oland,  Sweden,  as  collected  by  M.  Schmalensee.  Dr. 
Wallerius  gives  Gudhem  and  Djupadal,  Vestergotland,  Sweden. 
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ACROTRETA   PRIMA^A,  new  species. 

Acrotreta  gemma  Walcott,  Bull.  U.  S.  Geol.  Siir.,  No.  30,  1886,  pp.  98,  99,  pi. 
Yiii,  figs.  1,  la,  b.;  Tenth  Ann.  Kept.  U.  S.  Geol.  Sur.,  1891,  p.  608,  pi. 
Lxvii,  figs.  5c,  5d,  5e. 

Outline  of  valves  transversely  oval  to  subcircular.  Pedicle  valve 
subconical,  with  the  apex  at  the  summit  of  the  false  area  near  to  or 
just  above  the  posterior  margin.  The  elevation  varies  from  one-half 
to  two-thirds  the  diameter  of  the  shell.  The  false  area  is  quite  clearly 
defined  in  most  specimens;  it  varies  in  width  at  the  posterior  margin 
from  one-third  to  nearlj'  one- half  of  the  diameter  of  the  shell;  the 
path  of  advance  of  the  pseudodeltidium  is  marked  usually  by  a  nar- 
row incised  line  similar  to  that  of  A,  attenuata,  Foraminal  aperture 
minute  and  situated  at  the  apex  of  the  cone.  Brachial  valv^e  slightly 
convex,  with  a  minute  beak  slightly  incurved  over  the  posterior  mar- 
gin. A  broad,  slightl}^  defined  median  sinus  flattens  the  front  and  cen- 
ti-al  portion  of  the  valve,  but  it  is  not  perceptible  toward  the  umbo 
and  beak.  Surface  of  the  shell  marked  by  fine  concentric  striae  and 
occasional  ridges  of  growth,  and  on  some  shells  there  is  a  very  fine, 
almost  microscopic  irregular  concentric  striation  that  gives  a  fretted 
surface  somewhat  similar  to  that  of  Oholus  ( Western  la)  ella.  The  inner 
lamellae  of  the  shell  and  the  interior  surface  have  traces  of  fine  radiat- 
ing striae,  that  with  the  irregular  concentric  strife  give  a  broken,  sub- 
imbricated,  fretted  effect  to  the  surface.  The  shell  is  formed  of  a  thin 
outer  layer  and  several  thin  inner  layers  or  lamellae,  the  outer  ones 
of  which  are  slightl}^  oblique  to  the  outer  surface  layer.  The  largest 
shells  have  a  transverse  diameter  of  5.5  mm.,  and  a  longitudinal  diam- 
eter of  5  mm. :  height  of  pedicle  valve  3  mm. ;  brachial  valve  1  mm. 
The  interior  of  a  slightU"  crushed  pedicle  valve  shows  the  cast  of 
an  apical  callosity,  strong  vascular  canals,  and  faint  outlines  of  the 
visceral  cavity.  The  cast  of  an  interior  of  a  brachial  valve  has  a  long, 
well-defined  median  ridge,  cardinal  scars,  and  faintly  defined  centi*al 
scars. 

Ohfi(>nntions. — This,  the  oldest  species  of  the  genus  known  to  me, 
has  all  the  essential  characters  of  the  type  species,  as  far  as  the  avail- 
able information  permits  of  comparison.  It  is  one  of  the  largest 
shells  of  the  genus,  and  is  a  striking  feature  of  the  fauna  of  the 
higher  portion  of  the  Olenellus  zone  of  Central  Nevada.  The  nearest 
species  appears  to  be  ^1.  aiietiuata  var. 

Ffrniiation  and  locality, — Lower  (Cambrian,  upper  portion  of  Ole- 
nelhfs  zone,  associated  with  fragments  of  Olenelhis  gilhertl  in  thin 
laj'ers  of  limestone  interbedded  in  shales  on  east  side  of  anticline  just 
above  quartzite,  Pioche,  Nevada. 

Proc.  N.  M.  vol.  XXV— 02 38 
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ACROTRETA  SAGITTALIS  Salter. 

OhdeUa  mgittalU  Salter,  Rep.  Brit.  Aasn.  Adv.  Sci.,  for  1865, 1866,  p.  285. 
Discina  labiom  Salter,  Rep.  Brit.  Aasn.  Adv.  Sci.,  for  1865,  1866,  p.  285. 
OboUlla  sagittaliB  Davidson,  Geol.  Mag.,  V,  1868,  p.  309,  pi.  xv,  figs.  17-24;  Brit. 

Fose.  Brach.,  Ill,  1871,  p.  339,  pi.  l,  figs.  1-14;  V,  1883,  Pt.  2,  p.  211,  pi.  xvi, 

figs.  25,  26. 
OboUlla  sagittaltA  Linnarsson,  Brach.  Paradoxides  Beds  of  Sweden.  Bihang  till 

k.  Svenska  vet.  Akad  Handl.,  Ill,  1876,  No.  12,  p.  19,  pi.  iii,  figs.  36^1. 
Linnarssonia  sttgittulis  Walcott,  Amer.  Jour.  Sci.,  3d  ser.,  XXIX,  1885,  pp.  115, 

116;  Tenth  Ann.  Rept.  U.  S.  Geol.  Sur.,  1891,  p.  610,  pi.  LXViii,  figs.  2, 

2a-^. 
OMella  {Linnarmynia)  pretiom  Dawson,  Trans.  Roy.  Soc.  Canada,  VII,  1889,  p. 

53,  figs.  26,  a,  b,  c. 
Linnar88onia  cnf  pretiom  Hall,  Trans.  Roy  Soc.  Canada,  VII,  1889,  p.  55. 
Linnarssonia  pretiosa  Hall  and  Clarke,  Pal.  N.  Y.,  VIII,  1892,  Pt.  1,  p.  109,  pL 

III,  figs.  43,  44. 

Although  I  have  examined  a  large  collection  of  this  species,  both  from 
Wales  and  from  Sweden,  good-  exteriors  of  the  valves  have  not  been 
observed.  The  apex  of  the  pedicle  valve  almost  invariably  remains  in 
the  matrix  or  the  shell  has  been  removed  by  solution.  The  convexity 
of  the  two  valves  is  approximately  the  same,  except  that  the  pedicle 
valve  is  more  elevated  near  the  apex.  The  apex  is  situated  a  littie  in 
front  of  the  posterior  margin  at  the  edge  of  the  slightly  defined  false 
area  which  slopes  forward  at  an  angle  of  from  70^  to  80^.  The  sur- 
face of  the  shell  is  marked  bj'  rather  coarse  concentric  striae  and  often 
strong  ridges  of  growth  and  very  fine  radiating  stride  on  the  interior 
layers.  The  shell  is  built  up  of  thin  la3^ers  or  lamella3  of  a  calcareo- 
corneous  nature.  The  average  size  of  specimens  from  St,  Davids, 
Wales,  is  2.5  mm. 

The  interior  of  the  pedicle  valve  is  shown  by  numerous  casts.  The 
apical  callosity  is  usually  large,  as  are  also  the  cardinal  scars.  The  vis- 
ceral cavity  is  sometimes  outlined  in  front  of  the  callosity  and  between 
the  clearly  marked  main  vascular  sinuses.  Casts  of  the  interior  of  the 
brachial  valve  show  a  remarkable  range  of  variation  in  the  length 
and  size  of  the  median  ridge.  Within  the  extremes  of  variation 
specific  characters  could  be  established. 

The  representatives  of  the  species  from  Andrarum,  Sweden,  are  usu- 
ally smaller  than  the  St.  Davids  shells,  but  otherwise  appear  to  be 
identical.  This  species  has  had  a  varied  experience  at  the  hands  of 
paleontologists.  Dr.  Davidson  elaborately  illustrated  the  casts  of  the 
interiors  of  the  valves,  and  I  copied  some  of  his  figures  when  prepar- 
ing the  description  of  the  genus  Zuinarsso?u'a,  When  in  Wales  in 
1888,  I  collected  a  quantity  of  material  at  St.  Davids,  and  recently 
Mr.  Schmalensee  collected  a  good  series  at  Andrarum  for  the  U.  S. 
National  Museum.  From  these  collections  a  series  of  figures  have 
been  drawn  that  illustrate  the  appearance  of  the  shells  as  they  occur 
both  in  shale  and  in  limestone. 
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The  varieties  tacafrica  and  transversa  are  strongly  marked,  but  I 
think  are  not  entitled  to  full  specific  valuation. 

A  direct  comparison  of  specimens  f  ro^i  the  black  shales  of  Little 
Metis  with  those  from  the  black  shales  of  the  type  locality  of  ^4.  H<i(jlt' 
tails  at  St.  Davids  fails  to  disclose  any  specific  differences  between 
them,  as  far  as  the  material  at  hand  permits  of  comparison.  The 
Little  Metis  shell  was  identified  with  ^^Obolella-Acrothde'^^prethmi  by 
Prof.  James  Hall,  and  this  identification  was  accepted  by  Sir  William 
Dawson.  '^  Oholella'^^  pretiosa  is  a  true  Acrothele,  and  no  species  of 
Acrotreta  is  known  to  occur  at  the  type  locality  on  the  Chaudiere 
River.  The  stratigraphic  horizon  of  the  Little  Metis  beds  has  not  been 
definitely  determined.  Sir  William  Dawson  sa\\s,  ""At  Metis  the  evi- 
dence of  the  pebbles  in  the  conglomerates  indicates  that  they  are  newer 
than  the  Lower  (yambrian,  and  the  few  fossils  found  in  the  sandstones 
and  shales  would  tend  to  place  them  at  or  near  the  base  of  the  Levis 
division,  or  approximately  on  the  horizon  of  the  Chazy.^  I  personally 
examined  the  section  at  Little  Metis  in  1899;  and  am  not  at  all  certain 
of  the  horizon  of  the  shales  carrying  Acrotreta  saglttalls  and  the 
beautiful  fossil  sponges  described  by  Sir  William  Dawson.  It  is  a 
region  of  strong  folding  and  thrust  faults.  The  Acrotreta  is  a  Middle 
Cambrian  type,  and  nothing  similar  to  it  is  known  from  the  Upper 
Cambrian.  As  far  as  this  shell  can  locate  the  horizon  it  is  Cambrian, 
and  probably  low  down  in  the  Upper  Cambrian. 

Foi^nation  and  localities. — Middle  Cambrian,  Paradoxides  zone, 
Menevian,  St.  Davids,  South  Wales;  near  Dolgelly,  North  Wales. 
See  Davidson  for  local  distribution  in  the  Menevian.  Limestones  of 
Paradoxides  forchharae7'i}y^A».,  Andrarum,  Lovened  Djupadalen  Vester- 
gotland,  Sweden.  Borregard  Bornholm,  Denmark.  Limestone  with 
Paradoxides  davisi^  Seal  Point  Cove,  near  Long  Point,  Trinity  Bay, 
Newfoundland.  Black  shales  of  Little  Metis,  Province  of  Quel)ec, 
Canada,  in  association  with  fossil  sponges  described  by  Sir  William 
Dawson.     Probable  horizon  between  the  Middle  and  Upper  Cam}>rian. 

ACROTRETA  SAGITTALIS  MAGNA  Matthew. 

Linnarssonia  belli  Davidson  mut.  magna  Matthew,  Trans.  Roy.  Soc\  C'anada,  2d 
eer.,  Ill,  1897,  p.  169,  pi.  i,  figs,  la,  lb. 

In  addition  to  the  material  collected  by  Dr.  G.  F.  Matthew  I  have  a 
number  of  specimens  collected  by  me  at  the  typical  locality.  A  com- 
parison with  a  series  of  sj^cimens  of  ^1.  sagittal  is  from  St.  Davids, 
Wales,  and  of  A.  sagittal  is  transversa,  show's  at  once  that  the  form  Dr. 
Matthew  named  is  very  closely  related  to  both.  The  length  and  size  of 
the  median  ridge,  the  position  of  the  central  scars  of  the  brachial 
valve,  and  the  size  and  position  of  the  cardinal  scars  of  the  pedicle 
valve  are  the  internal  characters  that  Dr.  Matthew  dc^pends  uiK)n  to 

1  Trans  Roy.  Soc.  Canada,  VII,  1889,  p.  32. 
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distintriiish  the  variety  inagna.  All  of  the  characters  are  fully  covei'ed 
by  the  variations  in  the  same  character rs  in  ^1.  sagittalls  and  its  variety 
tyuuktivrrm.  The  nearly  circular  form  of  variety  magna  is  about  the 
only  character  that  can  be  considered  of  value,  and  that  is  very  closely 
approached  by  some  specimens  of  A,  sagittalU. 

Dr.  Matthew's  making  his  shell  a  variety  of  the  variety  heltl  (Acro- 
treta  i<aglitalU  helti)  is  not  altogether  desirable,  and  it  is  not  probable 
that  the  Lower  Tremadoc  shell  Ijtltl  is  a  variety  of  A,  mgitiaJis^  and 
still  less  so  that  the  New  Brunswick  shell  is  a  variety  of  Acrotreta 
helti  In  order  to  have  all  the  data  ix)ssible  for  the  student,  I  have 
illustrated  Dr.  Matthew's  t^pes,  which  he  kindly  sent  me  for  the 
purpose;  also  specimens  I  found  at  Hastings  Cove. 

Forumtion  and  locality. — Middle  Cambrian,  Paradoxuhs  zone, 
Hastings  Cove,  Kenne))ecasis  River,  St.  John  County,  New  Brunswick. 

ACROTRETA   SAGITTALIS    TRANSVERSA   Hartt. 

Ofi^jh'Ila  tramrerm  Hartt,  Dawson,  1808;  Acadian  Geology,  2d  ed.,  p.  614. — 
Wau'ott,  Bull.  U.  S.  Geol.  Sur.,  No.  10,  p.  16,  1884,  pi.  i,  fig.  5. 

Linnarmmla  tmriHversa  Walc'ott,  Am.  Joiirn.  Sci.,  3d  ser.,  XXIX,  1885,  p.  116, 
figs.  3,  46.— Matthew,  Trans.  Roy.  Soc.  Can.,  Ill,  1886,  p.  35,  pi.  v,  fig.  11.— 
Hall  and  Clarke,  Pal.  N.  Y.,  VIII,  1892,  Pt.  1,  p.  108,  pi.  iii,  figs.  38-42.— 
Matthew,  Trans.  X.  Y.  Acad.  8ci.,  XIV,  189.5,  p.  125,  pi.  v,  figs.  1,  2. 

Limiars$onia  mgittalh  var.  trmufversa  Walcott,  Tenth  Ann.  Kept.,  U.  S.  Oeo\. 
Sur.,  1891,  description  of  pi.  lxviii,  fig.  2a. 

This  is  the  representative  of  A.  juag/ttalk  in  the  Paradoxlde-^  zone  of 
New  Brunswick.  Many  shells  are  more  transverse  in  outline  than  the 
average  of  ^l.  sagittal is^  but  examples  of  the  latter  are  nearly  as  much 
so,  and  the  interior  casts  show  a  striking  similarity  in  the  Welsh  and 
Acadian  forms.  The  mnge  of  variation  in  each  form  is  nearly  if  not 
quite  as  great  as  the  variation  between  the  two.  In  view  of  this,  I 
think  it  best  to  characterize  tran^ver^a  as  a  variety  of  A,  sagittalls. 

Fon/iatlf/n  and  locality. — Middle  Cambrian,  ParadoAdes  zone, 
division  b,  c%  and  d,  St.  John,  Hanford  Brook,  New  Brunswick; 
J\irndiu'ldcs  d<irisl  zone,  Manuels  Brook  section,  Avalon  Peninsula, 
Newfoundland. 

ACROTRETA  SAGITTALIS  TACONICA  Walcott. 

Linufti'Monia  tacfmira  AVALCorr,   Am.  Jour.  Sci.,  rid  ser.,  XXXIV,  1887,  p.  189, 

pi.  I,  flip's.  IS,  lSa-<l. 
Luinarssoiiia  mijlttalix  var.  Uuonica  Walcott,  Am.  Jour.  Sci.,  3d  ser.,  XXXVIII, 

1889,  p.  38;  1891;   Tenth  Ann.  Rept.  U.  S.  Geol.  Sur.,  p.  610,  pi.  Lxvin, 

1,  la-<l. 

This  variety  is  characterized  by  the  uniformly  shorter  median  ridge 
of  the  dorsal  valve.  The  pedicle  valves  appear  to  be  identical  with 
those  of  A.  sagittalls  from  Andrarum,  which  are  embedded  in  the 
sanu^  character  of  matrix  as  the  variety  taconica. 

This  is  the  second  species  found  in  association  wnth   Olrnelhw.     A. 
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primdeva  occurs  in  the  upper  zone  of  the  Olenelhcs  fauna  in  Nevada, 
and  this  is  in  the  upper  portion  of  the  same  fauna  in  the  Appalachian 
region.  Its  association  with  Microdlscm  cfmnextis^  a  representative  of 
Microdisciis  punctat^js^  of  the  ParaijUxeides  zone  of  New  Brunswick, 
also  serves  to  connect  it  with  Aerotreta  sdgittalis.  It  appears  to  be 
one  of  the  few  forms  that  serve  to  connect  the  Cambrian  fauna  of  the 
Atlantic  province  with  that  of  the  Appalachian  province. 

Formation  and  localities, — Upper  portion  of  Lower  Cambrian. 
Liojestone  interbedded  in  shaly  slates.  Rock  Hill  schoolhouse,  near 
North  Greenwich;  li  miles  east,  also  west  of  North  Greenwich;  west 
summit  of  Bald  Mountain,  in  the  town  of  Greenwich;  2  miles  south  of 
North  Granville;  on  the  roadside  just  west  of  Low  Hampton  crossing 
of  the  Poultney  River;  one  mile  south  of  Shushan,  one  mile  east  of 
Salem,  northeast  section  of  Whitehall  Township  on  SSW.  road  from 
Low  Hampton — all  in  Washington  County;  Schodack  Landing,  Kin- 
derhook  Creek  below  paper  mill  at  Stockport,  Rensselaer  County; 
near  Valatie  Creek  near  line  of  Nassau  and  Schodack  townships, 
Columbia  County,  New  York. 

ACROTRETA  SCHMALENSEI,  new  species. 

AcToitdcL  socialis  Linnarsson,  Brach.  Paradoxides  Beds  of  Sweden.  Bihanj?  till 
K.  Svenska  vet  akad.  Handl.,  Ill,  1876,  No.  12,  p.  16,  pi.  in,  figs.  32-35.— 
Wallerius,  Undersokningar  ofver  zonen  med  Affnostus  hevigatus  i  Vestergotr- 
land.    Akad.  Afhandl.  Lund,  1895,  p.  66. 

As  in  the  case  of  many  other  species  of  this  genus,  the  student  is 
referred  to  the  series  of  figures  illustrating  it  for  information  as  to  the 
external  outline,  form,  and  convexity  of  the  two  valves  and  the  range 
of  known  variation.  The  collections  of  the  U.  S.  National  Museum 
contain  a  large  series  of  specimens,  from  which  the  shells  illustrated 
were  selected. 

The  broad  false  area  has  a  shallow,  faint  median  groove  on  some 
specimens,  and  on  others  no  traces  of  it  have  been  seen.  The  foram- 
inal  aperture,  which  is  exceedingly  minute,  is  situated  at  the  extreme 
apex  of  the  pedicle  valve;  the  cast  of  the  base  of  the  foraminal  tube  is 
clearly  shown  in  interior  casts  of  the  valve.  One  of  the  distinguish- 
ing characters  is  the  cast  of  the  large  main  vascular  sinuses  on  each 
side*of  the  visceral  area.  The  casts  of  the  interior  of  the  brachial 
valve  are  interesting  and  instructive  in  showing  the  considerable  vari- 
ation in  the  size  and  length  of  the  median  ridge  and  the  size  of  the 
cardinal  and  central  scars. 

The  shell  is  small  and  is  built  up  of  a  thin  outer  layer  and  seveml 
inner  layers  as  lamellae  more  or  less  oblique  to  the  outer  la^er.  The 
outer  surface  is  marked  by  fine  concentric  striai  and  lines  of  growth, 
and  the  inner  surfaces  of  the  lamellae  by  concentric  strife  and  fine  radi- 
ating striae.  The  average  length  of  the  opening  of  the  valves  is  1.5  to 
2  mm.,  and  the  width  is  usually  a  little  more. 
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All  of  the  specimens  illustrated  are  from  the  Paradoxides  forch- 
ham  mert  zone.  They  appear  to  be  identical  with  the  figures  of  A.  sociulis 
of  Dr.  Linnarsson,  but  not  of  Dr.  v.  Seebach.  Those  of  the  latter 
represent  a  shell  with  strong  concentric  striae  and  median  groove  on 
the  false  area,  characters  that  Dr.  Linnarsson  says  he  did  not  find  on 
his  specimens.  Among  the  collections  made  for  me  by  Mr.  G. 
Schmalensee,  collector  of  the  Geological  Survey  of  Sweden,  I  find  a 
larger  Acrotreta  than  the  one  described  by  Professor  Linnarsson, 
which  agrees  with  the  description  of  A.  socialk  of  Dr.  v.  Seebach  and 
with  his  figures.  Dr.  Linnarsson  writes  that  he  thinks  Professor 
V.  Seebach  had  representatives  of  several  species  before  him  when  he 
wrote  his  notes  on  A,  sociaHs.  With  this  I  am  in  full  agreement,  but 
with  the  collections  now  before  me  from  Bornholm  and  Oland,  I  think 
the  specific  name  A,  soclalis  should  be  given  to  the  larger  shell  illus- 
trated by  Professor  v.  Seebach,  and  a  new  name  to  the  smaller  and  verj- 
distinct  shell  illustrated  by  Dr.  Linnarsson.  In  recognition  of  the 
faithful  and  intelligent  work  of  Mr.  Schmalensee  I  take  pleasure  in 
naming  the  species  in  his  honor. 

A,  schinalensei  U  of  the  type  of  A.  subconica  Kutorga,  but  is  much 
less  elevated.  It  may  be  compared  with  A.  microscopica  and  A,  gemma 
among  American  species. 

Formation  and  locality, — Middle  Cambrian,  Paradoxides  forchham- 
meri  zone,  Island  of  Bornholm.  Andrarum  and  Markarten  and  Lov- 
ened,  Djupadalen,  Vestergothana,  Sweden;  Borregaard,  Bornholm, 
Denmark.  Paradoxides  olandicus  zone,  Windjuelandet,  Kingsaker, 
Norway. 

ACROTRETA  SEEBACHI,  new  species. 

Among  the  fragments  of  trilobites  in  the  Ceratopyge  limestone  col- 
lected by  Mr.  Schmalensee  there  are  a  few  specimens  of  a  species  of 
Acrotreta  distinct  from  A,  schmalensei  and  A,  socialis.  The  pedicle 
valve  is  relativeh^  low,  with  the  false  area  nearly  vertical.  A  cast  of 
this  valv^e  shows  the  cardinal  scars  on  each  side  high  up  toward  the 
apex,  small  main  vascular  sinuses,  and  apical  callosity.  False  area 
rather  large  and  marked  b}^  a  slight  indication  of  a  median  depression 
that  is  recognized  by  a  slight  undulation  in  the  transverse  striae.  Sur- 
face marked  by  fine  thread-like  concentric  strife  and  lines  of  growth. 
A  broken  brachial  valve  has  a  broad  median  sulcus  and  a  small,  dis- 
tinct beak  at  the  posterior  margin.  The  valves  are  slightly  trans- 
verse. A  large  pedicle  valve  measures  3  mm.  in  width  by  2.5  mm.  in 
length. 

The  surface  striae  and  the  cardinal  scars  serve  to  distinguish  this 
species  from  others  known  to  me.  Acrothde  ceratopygonum  Br6gger 
is  from  the  Ceratopyge  shales,  but  it  has  a  low  pedicle  valve,  with  the 
false  area  sloping  forward. 

Formation  and  locality, — Ceratopyge  limestone,  Slemmestad,  etage 
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3  aj  of  BrOgger,  at  Kristiania,  Vestfonus,  EugervLk,  and  doubtfully 
at  VakkerO  near  Kristiania,  all  in  collection  of  University  of  Kristi- 
ania,  collected  by  Dr.  W.  C.  BrOgger,  Norway. 

ACROTRETA  SIGNALIS,  new  species. 

Pedicle  valve  transverse,  broadly  ovate;  height  about  one-third  the 
length;  apex  directed  backward  on  a  line  with  the  posterior  margin, 
which  is  transverse  and  slightly  undulated  at  the  center  by  the  median 
furrow  of  the  slightly  defined  false  area;  apex  with  a  minute  apical 
foramen  directed  backward.  Surface  marked  by  fine  concentric  striae 
and  lines  of  growth  that  at  the  median  furrow  of  the  false  area  curve 
toward  the  posterior  margin.  Shell  small,  1.6  mm.  long  by  aboutl.75 
mm.  in  width.    Shell  is  built  up  of  several  very  thin  layers  or  lamellae. 

In  all  of  the  great  collections  made  from  the  Cambrian  sandstones 
of  the  Upper  Mississippi  Valley,  only  two  pedicle  valves  of  any 
species  of  Acrotreta  have  been  found,  as  far  as  known  to  me.  These 
occur  in  association  with  Obolus  {Lingidepis)  acuminatus^  and  the 
sheHs  have  the  color  and  appearance  of  those  of  that  species.  Shiny, 
light  gray  to  white,  the  original  coloring  matter  having  been  leached 
out.  Only  the  exterior  of  the  pedicle  valve  is  known.  This  compared 
with  A.  microscopica  shows  a  less  elevated  pedicle  valve  and  less  dis- 
tinct false  area.  It  also  has  a  marked  median  groove  on  the  false  area. 
It  recalls  A.  idahoensis^  but  differs  in  being  more  depressed  and  in 
having  a  stronger  groove  on  a  narrower  false  area. 

Formation  and  loccdity, — Middle  Cambrian,  St.  Croix  sandstone, 
St.  Croix  Falls,  Wisconsin. 

ACROTRETA  SOCIALIS  v.  Seebach. 

Acrotreta  socialis  v.  Seebach,  Zeitsch.  deutschen  geol.  Gesellsch.,  XVII,  1865, 
p.  341,  pi.  VIII,  figs.  1-4. 

The  species  described  and  illustrated  by  Professor  v.  Seebach  as  ^46r(?- 
treta  socialis  is  characterized  b}''  a  well-marked  concentrically  striated 
surface  and  a  strong  median  groove  in  the  false  area.  In  the  collec- 
tions made  for  me  by  Mr.  Schmalensee  at  Oland,  Borgholm,  1  find 
associated  with  Paradoxides  olandicit^  an  Acrotreta  that  has  these 
characters.  All  the  specimens  from  the  Paradoxides  forcJihammeH 
zone  belong  to  a  distinct  species  which  I  have  named  A.  achnalensei. 
Professor  v.  Seebach  evidently  had  specimens  of  the  latter  species, 
also  of  a  species  of  Acrotreta  from  the  Ceratopyge  limestone,  as  he  men- 
tions the  occurrence  of  A.  mcialh  at  both  horizons.  As  now  restricted 
A,  social w  occurs  at  Oland  in  the  Paradoxides  olandiciis  zone. 

The  external  form,  as  far  as  known  to  me,  is  shown  by  the  figures. 
There  is  some  variation  in  the  height  of  the  pedicle  valve  and  in  the 
outline  of  the  margins  of  the  valves.  The  false  area  is  clearly  defined 
and  marked  by  a  strong,  rather  broad  median  groove.     The  foraminal 
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aperture  is  at  the  apex  of  the  pedicle  valve  and  quite  readily  seen  in 
several  specimens,  a  character  in  strong  contrast  with  the  minute 
aperture  at  the  apex  of  A.  schmalensei.  Shell  formed  of  several  thin 
layers  or  lamellae  that  show  very  plainly  where  the  thin  outer  layer  is 
exfoliated.  Surface  marked  by  striae  and  lines  of  growth  that  are  very 
distinct  on  some  shells  and  less  so  on  others;  the  concentric  striae  occur 
on  all  the  lamellae  of  the  shell  and  on  the  inner  surface;  fine  radiating 
striae  are  to  be  found  on  the  inner  surface.  The  cast  of  the  interior 
of  the  pedicle  valve  shows  the  presence  of  a  large  apical  callosity  and 
unusually  large  foraminal  tube  and  main  vascular  sinuses  on  each  side 
of  the  visceral  cavity.  The  cardinal  scars  are  well  defined  in  both  the 
pedicle  and  brachial  valves.  Casts  of  the  interior  of  the  bi-achial  valve 
show  a  strong  median  ridge,  central  scars,  and  fairly  well-defined  main 
vascular  sinuses.  Professor  v.  Seebach  describes  the  surface  as  having 
minute  wails  on  it.  I  find  numerous  fragments  of  the  shell  of  Aero- 
thele  graiiulatu  associated  with  Aerotreta  social l^^  and  it  may  be  that  it 
was  the  surface  of  this  shell  that  he  mistook  for  that  of  the  species  he 
was  describing.    No  known  species  of  Aerotreta  has  such  a  surface. 

A  large  pedicle  valve  has  a  diameter  of  l>  mm.  and  a  height  of  2.5 
mm.     The  average  size  is  about  3  mm.  in  diameter. 

This  species  belongs  to  the  A,  s^ihcanica  group  of  species,  with  a 
broad  false  area  and  well-defined  median  groove.  Its  surface  is  more 
strongly  marked  by  concentric  striae  than  any  other  species  of  the 
genus,  and  the  shell  is  also  thicker. 

Formation  and  locality.— M\Ad\e  Cambrian,  Paradoxides  olandicus 
zone,  Oland,  Island  of  Borgholm,  Sweden. 

ACROTRETA  SUBCONICA  Kutorga. 

Acrdrda  mbconica  Kutorga,  Uber  die  Siphonotretae  Verhandl. ,  Russisch-Kaiserl. , 
mineralogischen  Gesell.,  1848,  p.  275,  pi.  vii,  figs.  7a,  b,  c,  b*,  c^ 

Original  description. — Strongly  conical;  the  deltidium-like  furrow  narrow  and 
plainly  impressed.  Innumerable  growth-wrinkles  run  on  the  whole  surface  of  the 
shell  horizontally,  and  make  deflections  only  in  the  furrow,  the  convexity  of  which 
is  turned  toward  the  base  of  the  cone. 

Height  of  the  cone,  0.014?;  length  of  the  base  or  of  the  ventral  vahe,  0.012*?; 
breadth  of  the  same,  0.015?. 

Four  specimens,  of  which  one  is  complete  and  three  are  without  ventral  valve. 
From  the  collection  of  Herr  v.  Volborth. 

On  the  specimen  with  the  apex  broken  off  I  investigated  the  surface  of  the  frac- 
ture, under  the  microscoi>e  with  a  magnification  of  45  times,  and  found  on  it  two  cruri- 
form,  shallow  impressions  similar  to  those  on  the  casts  of  the  Siphonotretes.  Their 
surface  was  polished  and  with  impressions  of  growth  folds;  and  between  the  extrem- 
ities of  the  crura  in  the  neighborhood  of  the  area-like  hinge  surface,  a  columniform 
fragment  of  the  mold  of  the  siphon.  From  this  it  proceeds  that  the  broken-off  tip, 
just  as  the  beak  of  the  Siphonotretes,  was  solid  and  contained  a  cylindrical  siphon. 

Ohsen^atians. — Through  the  courtesy  and  permission  of  Dr.  F. 
Schmidt,  Dr.  F.  Huene  kindly  sent  me  the  types  of  this  species,  which 
he  had  been  studying.     One  of  them  preserves  the  outer  shell  at  the 
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apex.  It  shows  a  minute  fomminal  aperture  on  the  back  side  of  the 
apex  and  a  strong  median  groove  on  the  false  area.  The  outlines  of 
the  pedicle  valve  vary  from  the  somewhat  diagrammatic  drawings  of 
Dr.  Kutorga,  and  there  is  some  variation  among  the  five  specimens 
representing  the  types. 

Formation  andlocality. — Upper  Cambrian,  Popovke,  near  St.  Peters- 
burg, Russia. 

LINNARSSONELLA,  n&yjv  genus. 

Ventral  (pedicle)  valve  convex  with  a  slightly  incuiTed  beak  pro- 
jecting over  a  low  false  area.  Foraminal  opening  just  in  front  of  the 
beak.  A  very  slight  trace  of  a  pseudodeltidium  occurs  beneath  the 
beak,  dividing  the  area  midway,  as  in  the  genus  Iphidea;  the  false  area 
arches  slightly  upward  and  Imckward  in  some  specimens,  while  in 
others  of  the  same  species  its  edge  is  nearly  coincident  with  the  plane 
of  the  edge  of  the  shell.  The  dorsal  (brachial)  valve  is  slightly  con- 
vex, with  a  minute  beak  at  the  posterior  margin.  Surface  marked  ])y 
very  fine  concentric  striae  and  undulations  of  growth.  Shell  strong, 
thick,  and  built  up  of  a  thin  outer  layer  and  numerous  inner  layers  or 
lamellae  that  are  arranged  more  or  less  obliquely  to  the  outer  layer. 
All  the  known  species  are  small,  not  exceeding  2^  mm,  in  diameter. 

The  cast  of  the  interior  of  the  pedicle  valve  shows  the  presence  of 
two  well-marked  cardinal  scars,  one  on  each  side  of  the  main  vascular 
canals,  well  toward  the  posterior  border  of  the  valves.  The  main  vas- 
cular canals  of  the  pedicle  valve  were  large,  extending  nearly  to  the 
frontal  margin,  and  including  between  them  back  of  the  center  of  the 
valve  a  small  visceral  area.  The  cast  of  the  foraminal  opening  occurs 
just  in  front  of  the  union  of  the  main  vascular  sinuses.  The  cast  of 
the  interior  of  the  brachial  valve  shows  two  large  cardinal  scars;  two 
central  scars,  and  traces  of  a  minute  antero-lateral  swir;  strong  vascu- 
lar canals;  a  well-defined  false  area  and  pseudodeltidium  and  a  narrow 
median  ridge  extending  in  some  shells  to  the  anterior  third  of  the 
valve. 

Type,  LlnnarmonelUi  glrtyL  Second  species,  L,  ininuta.  Third 
species,  L.  hroadheadL     Fourth  species,  Z.  tennenHHeenals, 

This  is  a  most  interesting  type,  combining  characters  of  Iphldta 
and  Acrotreta,  Blcia^  of  the  Olenellu^  fauna,  has  a  strikingly  similar 
dorsal  valve,  and  the  ventral  is  not  unlike  if  the  narrow  pedicle  fur- 
row of  Bicia  is  closed,  so  as  to  provide  a  foraminal  aperture. 

L,  glrtyl  occurs  in  great  abundance  in  a  singfle  layer  in  the  Middle 
Cambrian  of  the  Black  Hills,  North  Dakota,  and  also  at  two  localities 
in  Oklahoma  Territory,  northwest  of  Fort  Sill.  The  valves  of  L. 
rnuiuta  almost  cover  a  fragment  of  sandy  shale  from  the  Eureka  Dis- 
trict, Nevada.  Z.  hroadheadl  is  numerous  in .  the  Middle  Cambrian 
limestones  of  Missouri.     Z.  tt^nnesseensis  occurs  quite  abundantly  in 
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sandy  shales  and  thin-bedded  sandstones,  also  in  argillaceous  shales 
above  the  Knox  sandstone. 

Failing  to  establish  a  satisfactory  genus  in  honor  of  Dr.  Linnarssoo 
in  the  first  instance,  I  make  another  attempt  with  this  rare  and  inter- 
esting form. 

LINNARSSONELLA  GIRTYI,  new  species. 

Shell  minute.  General  form  broad  ovate  to  subcircular.  Ventral 
(pedicle)  valve  convex;  beak  small  and  slightly  incurved  over  the  false 
area;  false  area  short  and  varying  from  vertical  to  a  backward  inclina- 
tion of  45^  to  50^  with  the  plane  of  the  edge  of  the  valve.  In  some 
examples  the  margin  of  the  false  area  arches,  while  in  others  it  appears 
to  be  straight.  A  very  slightly  indicated  pseudodeltidium  occurs 
beneath  the  beak,  that  gmdually  widens  to  the  margin,  very  much  as 
in  Iphidea  pealeL  Foraminal  opening  minute  exteriorly,  but  the  tube 
increases  in  size  toward  the  inner  surface  of  the  shell.  In  one  veiy 
perfect  shell  the  aperture  appears  to  open  into  a  narrow  elongate 
depression  just  in  front  of  the  beak,  but  it  usually  Is  seen  as  a  minute 
circular  perforation  in  front  of  the  beak.  Dorsal  (brachial)  vaJve 
gently  convex,  with  a  minute  beak  at  the  posterior  margin.  Surface 
of  the  shell  glossy  and  smooth  to  the  unaided  eye,  but  a  strong  mag- 
nifier shows  very  fine  concentric  striee  and  lines  of  growth.  The  inner 
surface  is  marked  outside  of  the  visceral  area  by  very  fine  radiating 
striae.  The  shell  is  formed  of  several  layers  or  lamellee,  and,  judging 
from  the  depth  of  the  impressions  of  the  muscle  scars  and  vascular 
markings,  is  rather  thick  over  the  central  and  posterior  portions.  The 
average  length  of  the  ventral  valve  is  1.5  to  1.75  mm.  The  dorsal 
valve  is  slightly  shorter. 

The  cast  of  the  interior  of  the  pedicle  valve  shows  the  presence  of  a 
large  cardinal  scar  on  each  side  of  the  visceral  area  and  outside  of  the 
very  strong  vascular  canal;  they  are  oval  in  outline  and  probably  the 
point  of  attachment  of  strong  muscle  or  muscles.  The  visceml  area 
is  small,  but  is  well  defined.  Of  the  vascular  canals,  only  the  main 
trunks  are  shown  by  strong  ridges  in  the  casts;  in  one  specimen  they 
extend  almost  in  a  direct  line  from  the  beak  to  the  antero-lateral  mar- 
gins of  the  valve.  The  cast  of  the  interior  of  the  foramen  is  usually 
broken  off.  The  interior  of  the  brachial  valve  is  beautifully  shown  by 
one  specimen;  the  narrow  area  with  its  well-defined  pseudodeltidium, 
the  large  oval  cardinal  scars  immediately  in  front  of  the  area,  and  the 
strong  vascular  canals  are  as  clearly  defined  as  in  the  large  shells  of 
Oholus.  The  cardinal  scars  are  divided  into  three  parts  by  two  trans- 
verse lines  crossing  the  outer  slope  more  or  less  obliquely,  but  the 
divisions  on  the  two  sides  are  unequal;  the  inner  slopes  of  the  scars 
are  finely  polished  and  afford  no  evidence  of  the  attachment  of  muscles. 
Ti^ces  of  the  central  scars  occur  on  the  outer  slope  of  the  cast  of  a 
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rather  strong  median  ridge;  they  are  elongate  oval  in  outline,  the 
major  axis  inclining  posteriorly  toward  the  median  ridge.  What 
may  be  the  impression  of  an  antero-lateral  scar  occurs  on  the  median 
ridge  a  little  in  advance  of  the  central  scars. 

Observatu/?i8, — I  collected  a  large  number  of  this  little  shell  in  a 
layer  of  gray  limestone  about  100  feet  above  the  quartzitic  sandstone 
at  the  base  of  the  Cambrian  in  the  Black  Hills.  The  associated  tri- 
lobites  and  brachiopods  belong  to  the  Middle  Cambrian  fauna  of  the 
Upper  Mississippi  Valley  and  eastern  Rocky  Mountain  region.  This 
species  differs  from  Z.  minukt  in  the  greater  convexity  of  the  pedicle 
valve  and  the  median  ridge  of  the  dorsal  valve.  The  specific  name  is 
given  in  recognition  of  the  paleontologic  work  of  Dr.  George  H. 
Girty. 

Mr.  E.  O.  Ulrich  found  this  species  in  1901  in  great  abundance  in 
gray  limestones  interbedded  in  the  lower  portion  of  the  Middle  Cam- 
brian section  of  the  Wichita  Mountains,  and  Mr.  R.  Greger  collected  it 
in  the  Middle  Cambrian  limestones  near  Potosi,  Missouri. 

Formation  and  locality, — Middle  Cambrian  limestone  in  north  sub- 
urb of  De^wood,  Black  Hills,  South  Dakota.  Also  at  the  same  rela- 
tive horizon  in  Oklahoma  TeiTitory  in  calcareous  layers  of  the  Regan 
greensand;  one  locality  is  15  miles  northwest  of  Fort  Sill,  one-half 
mile  east  of  Canyon  Creek,  Wichita  Mountains,  and  another  Ls  about 
4  miles  east  of  Canyon  Creek  in  the  southwest  quarter  section  17,  T. 
4N.,R.  12  W. 

LINNARSSONELLA  MINUTA  Hall  and  Whitfield  (sp.). 

Linffulepis  (f)  miniUa  Hall  and  Whitfield,  Geol.  Expl.  Fortieth  Parallel,  IV, 

1S77,  p.  206,  pi.  I,  figs.  3  and  4. 
Ling^depis  (f)  minuta  Walcott,  Mong.  U.  S.  Geol.  Sur.,  VIII,  1884,  p.  IS 
LinguleUa  minuta  Schuchert,  Bull.  U.  S.  Geol.  Sur.,  No.  87,  1897,  p.  257. 

Shell  small;  general  form  broad  ovate,  with  the  pedicle  valve 
slightly  subacuminate.  The  convexity  of  the  two  valves  is  nearly  the 
same  and  in  each  the  minute  beak  is  at  the  posterior  margin.  The 
false  area  of  the  pedicle  valve  is  small  and  divided  midway  by  a  faint, 
narrow,  pseudodeltidium;  it  is  on  the  plane  of  the  margin  of  the 
valve.  Foraminal  opening  minute,  elongate,  and  situated  on  the  slope 
just  in  front  of  the  beak.  Brachial  valve  a  trifle  less  convex  than  the 
pedicle. 

The  outer  surface  of  the  shell  is  marked  by  fine  concentric  striae 
and  lines  of  growth  and  the  inner  lamellae  and  inner  surface  by  fine 
radiating  striae.  The  shell  is  formed  of  several  thin  la3^ers  or  lamellae, 
those  of  the  anterior  and  lateral  portions  being  more  or  less  oblique 
to  the  outer  surface  layer;  the  shell  is  also  thickened  in  the  visceral 
region  by  irregular  additions  on  the  inside.  The  average  length  of 
the  pedicle  valve  is  2  to  2.5  millimeters;  the  dorsal  is  a  little  shorter. 
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The  interior  of  the  pedicle  valve  shows  a  cardinal  scar  on  each  side, 
well  out  toward  the  lateral  margin,  which  corresponds  to  the  position 
of  the  transmedian  and  antero-lateral  scars  in  Obolus  apoUims.  The 
visceral  area  is  small  and  compressed  between  the  sinuses  occupied  by 
the  large,  main  vascular  canals.  The  opening  of  the  foraminal  tube 
is  oval  and  situated  at  the  posterior  portion  of  the  visceral  depression 
at  the  margin  of  the  area.  The  main  vascular  canals  start  near  the 
beak  and  gradually  diverge  toward  the  antero-lateral  margins  of  the 
valve.  The  interiors  of  the  brachial  valve  associated  with  the  two 
pedicle  valves  illustrated  are  all  so  imperfect  that  only  a  median 
ridge  like  that  in  Acrotreta  can  be  clearly  determined.  This  ridge 
varies  greatly  in  size  and  length  in  different  specimens. 

Observations. — In  a  hasty  examination  of  this  species  in  1884, 1  con- 
fused the  dorsal  valve  with  that  of  Acrotreta  and  considered  the  ventral 
valve  as  the  type,  placing  it  under  Lingvlepis^  stating  that  it  had 
'^nearly  the  same  vertical  range  and  geographic  distribution  as  Z. 
7Tiaera.^'*  As  now  known,  it  is  confined  to  the  one  locality  discovered  by 
the  geologists  of  the  Fortieth  Parallel  Survey,  and  to  a  single  slab  of 
reddish-brown  sandy  shale  on  which  a  large  number  of  the  separated 
valves  occur. 

The  generic  reference  is  somewhat  doubtful  on  account  of  the  differ- 
ence in  what  is  known  of  the  interior  of  the  dorsal  valve  and  the  position 
of  the  area  of  the  ventral  valve. 

Formation  and  locality. — Upper  Cambrian,  Hamburg  Ridge,  Eureka 
district,  Nevada. 

LINNARSSONELLA  TENNESSEENSIS,  new  species. 

General  form  of  pedicle  valve  rounded  subtriangular,  moderately 
convex,  with  the  beak  curving  gently  over  a  very  low  false  area  nearly 
to  the  posterior  margin.  Foraminal  opening  minute  and  situated  a 
little  in  front  of  the  beak.  Brachial  valve  modemtely  convex,  with  the 
beak  marginal. 

Surface  of  shell  marked  by  fine  concentric  striro  and  lines  of  growth. 
The  interior  surface  shows  a  few  fine  radiating  striae.  Shell  rather 
thick  and  built  up  of  several  thin  layers  or  lamellae. 

The  cast  of  the  interior  of  the  pedicle  valve  shows  small  cardinal 
scars  and  a  minute  fomminal  tube  directed  backward  very  much  as  in 
OboleUa  atlwittca.  The  main  vascular  canals  of  the  pedicle  valve  are 
outlined  nearly  to  the  antero-lateral  margins  and  include  between 
them  a  narrow  visceral  area.  The  cast  of  the  brachial  valve  indicates 
relatively  strong  cardinal  scars,  distinct  central  scars,  and  a  narrow 
median  ridge.  None  of  the  specimens  show  the  main  vascular  canals 
except  at  their  base. 

Observations. — ^This  shell  has  the  general  outline  of  Z.  girtyi^  but  it 
differs  in  having  the  pedicle  valve  more  acuminate,  less  convex,  and 
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in  the  apex  curving  over  nearly  to  the  posterior  margin.  It  has  the 
outline  of  Z.  rninuta^  but  not  the  strong  vascular  sinuses  and  small 
cardinal  scars  of  the  pedicle  valve  of  that  species.  From  Z.  hroddheadi 
it  varies  in  outline  and  convexit3\ 

Formation  and  locality. — Middle  Cambrian,  in  shales  and  sand- 
stones above  the  Knox  sandstones,  Bull  Run,  Copper  Ridge,  11  miles 
west  of  Knoxville;  6  miles  northeast  of  Knoxville;  li  miles  east  of 
Post  Oak  Springs,  Roane  County,  all  in  Tennessee. 

OBOLUS  (LINGULELLA)  SCHMALENSEI,  new  species. 

This  is  the  European  representative  of  the  American  Oholus  (Z) 
Totundatus,  Its  outline  is  slightly  elongate  to  subcircular.  When 
the  shell  is  exfoliated  the  cast  indicates  that  it  was  strong  over  the 
visceral  area  and  thin  toward  the  margins. 

The  specific  name  is  given  in  honor  of  M.  Schmalensee,  who  col- 
lected the  material  for  me. 

Formation  and  locality, — Middle  Cambrian  limestones  of  Paradox- 
idesforcliammeri  zone,  Skane,  Andrarum,  Sweden. 

BBOOOESIA,  new  sabgenns. 
Type,  Obohis  (Broggeria)  Mxlteri, 

This  subgenus  differs  from  the  typical  fomas  of  Oholus  in  having  a 
very  deep  visceral  depression  in  both  valves  and  a  minutely  papillose 
interior  surface.  A  series  of  shells  showing  the  effect  of  compression 
on  the  appearance  of  the  interior  casts  of  the  valves  will  be  illustrated 
in  the  monograph. 

OBOLUS  (BR5GGERIA)  SALTERI  HoU. 

Obolella  rnlteri  Holl,  Quar.  Jour.  Geol.  Soc,  XXI,  1865,  p.  101,  fig.  9. 

/  OholeUa  salteri  Davidson,  Brit.  Foss.  Braoh.,  Ill,  1870;  Sil.  Brach.,  p.  61,  pi. 

IV,  figs.  28,  29. 
Oboltis  mlleri  Brogger,  Die  Silurischen  Etagen  2  und  3,  1882,  p.  44,  pi.  x,  figs. 

10,  11,  13. 
Obelus  f  s'tlteri  Mickwitz,  Mem.  Imp.  Acad.  Sciences,   St.  Petersbniig,  VIII, 

1896,  4  ser.,  No.  2,  p.  19. 

Original  description. — Compressed,  subtriangular  to  nearly  round,  rather  broader , 
than  long;  shell  thin;  surface  grooved  concentrically  ))y  a  few  inequidistant,  strongly 
marked  lines  of  growth,  and  by  numerous  finer  lines  which  are  distinct  only  on  the 
sides  of  the  shell.     Length  usually  about  one-third  inch;  width  slightly  more. 

Position. — In  the  Black  Shales.  [The  Black  Shales  are  referred  to  Upper  Cam- 
brian, the  locality  being  in  the  eastern  portion  of  the  Malvern  Hills  of  England.] 

Mr.  Davidson  copies  HolFs  description  and  figure.  Dr.  W.  C. 
BrOgger,  however,  identifies  the  species  from  the  Upper  Cam])rian 
Ceratopyge  slate  and  limestone  of  Sweden,  illustrating  a  form  from 
the  slate,  and  a  very  beautiful  interior  of  what  appears  to  be  a  dorsal 
valve  of  this  species  from  the  limestone. 
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Through  the  courtesy  of  Dr.  BrOgger,  I  studied  the  material  rep- 
resenting this  species  collected  in  Norway. 

In  a  collection  kindly  sent  me  by  Dr.  G.  LindstrOm  1  find  two 
ventral  valves  from  the  black  shale  of  Skane,  but  it  is  in  the  collection 
made  by  Mr.  v.  Schmalensee  that  specimens  occur  showing  the  casts 
of  the  interior  of  the  dorsal  valve.  These  have  the  imprint  of  the 
central  visceral  area;  the  large  vascular  sinuses,  and  the  area.  A  cast 
of  an  uncompressed  shell  proves  that  the  visceral  area  was  short  and 
relatively  small.  Comparing  the  matter,  I  am  led  to  conclude  that  the 
latter  is  a  partially  exfoliated  specimen  preserving  the  vascular  mark- 
ings on  the  thin  inner  layers  of  the  shell. 

In  Cape  Breton  this  species  occurs  abundantly  in  association  with 
Obohis  {Lingvlella)  concinmts  Matthew,  and  Acrotreta  hisecta  Matthew. 
The  shells  are  all  compressed  in  the  shale,  but  a  direct  comparison  of 
the  interiors  of  the  valves  of  specimens  from  Cape  Breton  and  from 
the  Ceratopyge  shales  of  Sweden  shows  the  two  to  be  identical  in  all 
characters  except  the  length  of  the  area  and  pedicle  groove.  The  Cape 
Breton  shells  have  a  longer  area,  but  whether  this  is  owing  to  the  con- 
ditions of  preservation  or  not,  I  am  unable  to  decide,  as  the  material 
from  Sweden  is  very  imperfect  about  the  area.  On  one  of  the  Cape 
Breton  shells  the  fine  punctse  of  the  interior  surface  are  clearly  shown. 

Formation  and  localities. — Upper  Cambrian.  Black  shale  3  f, 
DictyograptxLS  series;  greenish  arenaceous  Ceratopyge  ^^Xio^  ^2i^  Born- 
holm.  In  dark,  ferruginous  sandstone,  associated  with  fragments 
of  Olenus  tomquisti  Moberg,  Skane  Fagelsang,  Sweden.  Etage  3 
aj.  Vestfossum;  Engervik,  Asker;  Slemmestad  Roken,  3  ab,  Kris- 
tiania,  Norway.  Argillaceous  shale,  Banlchois  lln,  4  miles  south 
of  Little  Bras  D'or  Lake,  Cape  Breton,  Nova  Scotia. 

OBOLUS  (LINGULELLA)   LENS  Matthew. 

Lingula  t  lens  Matthew,  Bull.  Nat.  Hist.  Soc.  New  Brunswick,  IV,  1900,  p.  274, 

pi.  V,  figs.  3a,  3b. 
Oholus  (Lingulella)  heUus  Waloott,  Ptoc.  U.  S.  Nat.  Mus.,  XXIII,  1901,  p.  686. 

General  form  broadly  ovate.  The  ventral  valve  is  subacuminate 
and  the  dorsal  valve  very  broadly  ovate  to  subsemicircular.  The  con- 
vexity of  the  valves  is  moderate,  the  ventral  valve  being  most  promi- 
nent along  the  center,  with  the  postero-lateral  slopes  somewhat 
flattened  toward  the  margin. 

Surface  of  the  shell  marked  by  fine,  concentric  striae  and  lines  of 
growth,  and  the  inner  surface  by  concentric  lines  and  very  fine  radiat- 
ing striae.  The  shell  is  thinner  than  most  species  of  the  subgenus, 
resembling  in  this  respect  Lingula  murrayi  and  O,  {L,)  helhis.  It  is 
formed  of  several  layers  or  lamellte  that  are  slightly  oblique  to  the 
outer  layer.  Dr.  Matthew  speaks  of  minute  pits  on  the  outer  surface. 
These  also  appear  on  the  inner  layers.     I  have  been  unable  to  deter- 
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mine  whether  the  thin  calcareous  crust  mentioned  by  Dr.  Matthew  is 
really  the  true  outer  layer  or  simply  a  thin  calcareous  deposit. 

The  largest  specimen  of  a  dorsal  valve  in  the  collection  has  a  length 
of  15  mm.,  with  a  width  of  13  mm.  The  corresponding  ventral  valve 
was  probably  1  or  2  mm.  longer. 

Ohservations. — In  the  material  collected  by  Mr.  S.  Ward  Loper  in 
1901  there  are  some  specimens  that  show  the  form  of  the  ventral  and 
dorsal  valves  of  this  species.  The  shell  is  broader  and  rounder  than  I 
supposed  when  studying  the  material  Dr.  G.  F.  Matthew  sent  me.  It 
is  quite  distinct  from  0,  (Z.)  hellm  and  0»  (Z.)  concinnm^  with  which 
I  placed  it.  The  interior  markings  are  those  of  Lingulella^  but  it  may 
be  that  more  perfect  material  would  prove  it  to  belong  to  some  other 
subgenus  of  Oholus. 

Fdrmation  and  locality. —XJ-pper  Cambrian,  thin  calcareous  layers 
in  the  arenaceous  shales  at  McAdams  shore,  Escasonie,  Cape  Breton, 
Nova  Scotia. 

OBOLUS  (LINGULELLA)  SPATULUS.  new  species. 

General  form  of  the  ventral  valve  spatulate,  the  sides  sloping  from 
the  apex  forward  with  a  very  slight  curvature  to  the  anterior  fifth  of 
the  shell,  where  they  pass  into  the  broadly  rounded  frontal  margin. 

Dorsal  valve  ovate,  with  the  greatest  width  toward  the  front.  Con- 
vexity moderate,  and  about  equal  in  both  valves.  A  ventral  valve  9 
nwn.  in  length  has  a  convexity  of  about  1  mm.  A  fragment  of  the 
outer  surface  indicates  that  the  surface  was  relatively  sn)ooth,  being 
broken  only  by  fine,  scattered  striae  of  growth.  The  inner  layers  show 
concentric  lines,  also  fine,  radiating  striae.  The  interior  of  the  shell 
was  marked  by  scattered  postules,  concentric  striae,  and  a  few  radiating 
lines. 

The  largest  ventral  valve  has  a  length  of  9  mm.  and  a  width  of  6 
mm.     A  dorsal  valve  5  mm.  in  width  has  a  length  of  7  mm. 

The  only  traces  of  the  vascular  system  preserved  is  the  median  ridge 
of  the  dorsal  valve,  which  extends  forward  to  the  anterior  fourth  of 
the  shell. 

Observations. — This  very  pretty  little  shell  occurs  in  abundance  in 
the  chocolate-brown  sandstone  interbedded  in  the  shales  just  above 
the  massive  Tonto  sandstone.  It  is  distinct  from  all  other  species 
known  to  me  from  the  Cambrian  rocks  of  the  Grand  Canyon  region. 
O.  (Z.)  chuarensis  occurs  in  a  layer  of  sandstone  50  or  60  feet  higher 
up  in  the  section. 

Formation  and  locality. — Middle  Cambrian,  Tonto  sandstone  series, 
just  above  massive  sandstone  near  mouth  of  Bass  Canyon,  on  the 
south  side  of  the  Grand  Canyon  of  the  Colorado,  southeast  of  Powells 
Plateau,  Arizona. 
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OBOLUS  ^LINGULELLA)  WELLERI,  new  species. 

General  form  (»longate  ovate,  with  the  ventral  valve  subacuminate 
and  the  dorsal  valve  subelliptieal.  Owing  to  the  more  or  less  crushed 
condition  of  all  the  specimens  the  exact  convexity  of  the  entire  valve 
is  unknown.  Surface  of  the  shell  marked  by  numerous  elevated  con- 
centric lines  of  growth  and  very  fine,  slightly  irregular,  interstitial 
concentric  striae. 

When  the  outer  surface  is  exfoliated  the  inner  layers  show  fine 
radiating  striae  and  concentric  lines  of  growth.  Nothing  is  known  of 
the  interior  surface  of  the  shell.  The  shell  appears  to  have  been  rel- 
atively thin  and  formed  of  several  layers  or  lamellae. 

A  ventral  valve  14:  mm.  in  length  has  a  width  of  9  mm.,  and  a 
dorsal  valve  10  mm.  in  length  has  a  width  of  7i  mm.  In  both  valves 
the  width  is  slightly  increased  by  the  flattening  of  the  shell. 

OhHervatloHH. — This  species  occurs  in  association  with  O,  {Lingulepi^) 
acwtt  hi4itufi  in  an  arenaceous  magnesian  limestone.  It  differs  from 
descri})ed  species  in  the  elliptical  form  of  the  dorsal  valve  and  the 
strongly  filose  concentric  striae  of  the  outer  surface.  The  specific 
name  is  given  in  honor  of  Prof.  Stuart  Weller,  who  discovered  the 
locality.  The  s]:>ecimens  representing  the  species  were  collected  by 
Mr.  Henry  Dickhaut. 

F(pniiati4}7i  and  hjcality, — Upper  Cambrian,  magnesian  limestones, 
O'Donnell  &  McManiman's  quarry,  Newton,  New  Jersey. 

OBOLUS  (LINGULELLA)  CONCINNUS  Matthew. 

LingtileUa  concinna  Mattfiew,  Bull.  Nat.  Hist.  Soc.  New  Brunswick,  IV,  1900, 

p.  273,  pi.  V,  figH.  2a-b. 
Oholus  (Lingnlena)  Mlns  Wauott,  Proc.  U.  S.  Nat.  Mue.,  XXIII,  1901,  p.  685. 

General  form  ovate,  with  the  ventral  valve  subacuminate  and  the 
dorsal  valve  broadly  ovate.  There  is  considerable  variation  in  the 
outlines  of  the  valves.  The  convexity  of  the  valves  is  fairly  strong, 
although  they  are  usualh^  more  or  less  flattened  and  compressed  in  the 
arenaceous  shale. 

Surface  of  the  shell  is  marked  b}-  fine  concentric  strite  and  lines 
and  ridges  of  growth.  When  the  outer  surface  is  exfoliated  numer- 
ous fine  radiating  strise  occur  in  the  inner  layers  or  lamellae.  The 
inner  surface  is  marked  by  concentric  lines  of  growth.  In.  some 
specimens  scattered  minute  pits  occur  that  are  sometimes  arranged  in 
the  cast  like  beads  along  the  lines  of  growth.  The  shell  is  of  moder- 
ate thickness  and  formed  of  a  thin  outer  layer  and  several  inner  lay- 
ers or  lamella^  that  are  slightly  oblique  to  the  outer  laj'er.  In  the 
older  shells  the  oblique  lamellae  form  laminated  ridges  of  growth. 
Some  of  the  larger  ventral  valves  have  a  length  of  10  to  12  mm,,  but 
the  average  length  is  about  8  mm. 
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The  area  of  the  ventral  valve  is  about  one-fifth  the  length  of  the 
shell.  It  is  divided  midway  by  a  narrow,  strongly  marked  pedicle 
furrow,  and  midway  between  the  pedicle  and  lateral  margins  by  a  sharp 
flexure  line.  The  strise  of  growth  cross  parallel  to  its  base.  The  area 
of  the  dorsal  valve  is  relatively  short,  but  extends  well  out  onto  the  car- 
dinal margins.  Although  there  is  a  large  series  of  specimens,  and 
many  of  them  with  the  surface  of  the  shell  exfoliated,  nothing  is 
known  of  the  vascular  markings  or  muscle  scars. 

Observations. — When  studying  O.  (Z.)  hellus  in  1900,  I  came  to  the 
conclusion  that  O.  (Z.)  concinnus  and  O.  (Z.)  lens  from  Cape  Breton 
were  identical,  but  with  still  larger  collections  obtained  by  Mr.  S. 
Ward  Loper  in  1901  from  Cape  Breton,  especially  of  0.  (Z.)  lens^  it 
appears  that  the  outlines  of  O.  (Z.)  hellus  are  more  uniformly  subquad- 
rate  in  the  adult  specimen  of  the  dorsal  valve  than  the  Cape  Breton 
form.  O.  (Z.)  concinnus  and  O,  {LJ)hellu8^  however,  are  closely  related 
and  both  occur  in  the  Upper  Cambrian  beds. 

Formation  and  locality, — Upper  Cambrian.  Arenaceous  shale  at 
several  localities  on  McNeils  Brook;  also,  ravine  one-half  mile  north 
of  McMullin's,  on  crossroad  to  Boisdale  railroad  station;  in  ravine 
east  of  railroad,  just  south  of  Barachois  post-office;  Upper  Leitches 
Creek,  Cape  Breton,  Nova  Scotia. 

OBOLUS  (LINGULELLA)  ATAVUS  Matthew. 

Leptobolus  atavus  Matthew,  Bull.  Nat.  Hist.  Soc.  New  Brunswick,  IV,  1899, 

p.  200,  pi.  II,  figs.  1  a-f. 
Obolus  {lAngulepis)  gregwaVf  Kucxyrr,  Proc.  U.  S.  Nat.  Mus.,  XXIII,  1901,  p.  692. 

General  form  elliptical,  with  the  ventral  valve  subacuminate  and 
the  dorsal  valve  broadly  subacuminate  in  outline.  In  the  shorter 
form  of  the  valves  the  sides  are  almost  uniformly  rounded  from  the 
cardinal  slopes  to  the  frontal  margin.  The  convexity  of  the  valves 
is  fairly  strong,  that  of  the  dorsal  valve  being  broken  by  a  slight 
longitudinal  flattening  that  extends  from  the  posterior  portion  to  the 
frontal  margin.  As  shown  by  the  matrix,  the  outer  surface  is  marked 
by  concentric  ridges  and  fine  striae  of  growth.  The  interior  cast  shows 
concentric  lines  and  traces  of  rather  coarse  radiating  lines.  None  of 
the  specimens  preserve  the  shell,  but  from  the  strength  of  the  interior 
surface  markings  it  is  inferred  that  the  shell  was  rather  thick. 

The  longest  ventral  valve  in  the  collection  has  a  length  of  6  mm., 
width  3i  nun.     The  dorsal  valves  are  slightly  shorter. 

The  area  of  the  ventral  valve  is  divided  at  the  center  by  a  strong 
pedicle  furrow,  and  about  midway  between  the  pedicle  furrow  and  the 
outer  margin  by  clearly  marked  flexure  lines  that  extend  from  the 
apex  with  a  slightly  outward  curvature  to  the  base  of  the  area.  Striae 
of  growth  cross  the  area  parallel  with  its  base,  being  much  stronger 
on  the  area  than  in  the  pedicle  furrow.    The  area  of  the  dorsal  valve 
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is  fully  as  prominent  as  that  of  the  ventral  valve.  It  curves  forward 
at  the  center  and  extends  well  out  on  the  cardinal  slopes.  The  flexure 
lines  are  clearly  defined  well  out  toward  the  lateral  margin.  The  stris 
of  growth  cross  the  area  parallel  to  the  base. 

The  cast  of  the  interior  of  the  ventral  valve  shows  only  the  outline 
of  the  visceral  cavity  and  that  the  main  vascular  sinuses  extend  a  con- 
siderable distance  in  advance  of  the  visceral  cavity.  The  cast  of  the 
interior  of  the  dorsal  valve  shows  that  it  had  a  strong,  broad,  central 
ridge  divided  by  a  faint  longitudinal  median  sinus.  Only  traces  have 
been  seen  of  the  main  vascular  sinuses. 

Ohservatimis, — This  is  a  very  pretty  little  species  that  I  confused 
with  the  young  of  Oholics  {Lingidepis)  gtegwa  in  the  absence  of  well- 
defined  specimens.  Material  collected  by  Mr.  S.  Ward  Loper  at  the 
type  locality  proves  that  the  shell  differs  considerably  from  the  young 
of  O,  (Z.)  gregwa.  It  also  differs,  in  being  regularly  oval,  from  O. 
(Z.)  Gollwia  Matthew,  with  which  it  is  associated,  and  O.  (Z.)  canius 
Walcott,  from  the  Paradoxides  horizon  of  Cape  Breton. 

Formation  and  locality. — Middle  Cambrian,  Matthew's  Etchemin- 
ian,  just  above  the  conglomerate  at  the  base  of  the  section  on  Dougal 
Brook,  branch  of  Indian  River,  Cape  Breton,  Nova  Scotia. 

OBOLUS    (UNGULELLA)    COLLICIA   Matthew. 

Leptoholmf  coUida  Matthew,  Bull.  Nat.  Hist.  Soc.  New  Brunswick,  IV,  1899, 
p.  200,.  pi.  I,  figs.  3  a^;. 

This  shell  is  associated  with  O,  (Z.)  at<iiym.  It  differs  from  it  in 
being  larger  and  in  having  a  more  acuminate  and  broader  ventral  valve 
and  a  more  broadly  ov^al  dorsal  valve.  The  exterior  surface  is  marked 
by  very  fine,  slightly  irregular,  concentric  strise. 

Formation  and  locality, — Middle  Cambrian,  Matthew's  Etchemin- 
ian,  just  above  the  conglomerate  at  the  base  of  the  section  on  Dougal 
Brook,  branch  of  Indian  River,  (.ape  Breton,  Nova  Scotia. 

OBOLUS  (LINGULELLA)  CANIUS.  new  species. 

Shell  small;  general  form  elongate  oval,  with  the  ventral  valve 
slightly  acuminate.  In  both  the  ventral  and  dorsal  valve  the  shell 
narrows  posteriorly,  the  front  being  broadly  rounded.  The  convexity 
of  the  two  valves  is  well  marked,  and  it  is  nearly  the  same  in  each. 

Surface  of  the  shell  marked  by  fine  concentric  striae  and  a  few  lines 
of  growth.  When  the  outer  shell  is  exfoliated  fine  radiating  striae 
cross  the  fine  concentric  striae.  The  shell  appears  to  be  of  moderate 
thickness  and  formed  of  several  thin  layers  or  lamellae.  The  largest 
ventral  valve  in  the  collection  has  a  length  of  5  mm.  and  a  width  of  3 
mm.,  and  a  dorsal  valve  4  mm.  in  length  has  a  width  of  2  mm. 

The  area  of  the  ventral  valve  is  elongate,  being  nearly  one-fifth 
the  length  of  the  shell.     It  is  divided  midway  by  a  very  distinctly 
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defined  pedicle  furrow.  The  flexure  line  is  just  perceptible  about  half 
the  distance  out  from  the  pedicle  furrow  to  the  lateral  margin.  The 
area  extends  well  forward  on  the  cardinal  slopes,  and  is  marked  by 
strong  striae  of  growth  parallel  to  its  base.  The  area  of  the  dorsal 
valve  is  shorter  than  that  of  the  ventral.  It  is  marked  by  fine  lines  of 
growth  and  clearly  marked  flexure  lines  that  extend  from  the  apex 
forward  on  a  line  with  the  main  vascular  sinuses. 

The  cast  of  the  interior  of  the  ventral  valves  shows  a  general  outline 
of  the  visceral  cavity  and  the  main  vascular  sinuses.  Only  the  base  of 
the  main  vascular  sinus  has  been  seen  in  the  dorsal  valve. 

Ohservatioris. — This  very  pretty  little  species  occurs  in  association 
with  Paradoarldes.  In  my  first  study  of  the  brachiopods  collected  by 
S.  Ward  Loper  from  Cape  Breton  I  confused  it  with  the  young  of 
O.  {£.)  gregwa.  By  means  of  a  larger  collection  made  by  him  in  1901 
I  have  been  able  to  separate  it  from  the  young  of  the  associated  O. 
(Lmgulepls)  paradvxUie^^  and  from  the  somewhat  similar  species  that 
occur  at  a  lower  horizon,  O.  (Z.)  atainm  and  O,  (Z.)  colllcla.  It  differs 
from  both  the  latter  species  in  having  a  more  elongate  oval  outline. 

Fonnatioii  and  locality, — Middle  Cambrian;  compact,  fine-grained, 
thin-bedded,  grayish  sandstone,  McLean's  Brook,  \\  miles  west  of 
Marian  Bridge,  Cape  Breton,  Nova  Scotia. 

OBOLUS  (WESTONIA)  FINLANDENSIS,  new  species. 

General  form  elongate  ovate,  with  the  ventral  valve  subacuminate 
and  the  dorsal  valve  ovate  in  outline.  Convexity  of  the  two  valves 
moderate.  A  ventral  valve  11  mm.  in  length  has  a  convexity  of  about 
1.25  mm.,  and  a  dorsal  valve  8  mm.  in  length  a  convexity  of  1  mm. 
above  the  plane  of  the  margin. 

The  outer  surface  of  the  shell  is  marked  by  concentric  lines  of 
growth,  with  ver}'^  fine  interstitial  striie.  The  latter  are  crossed  by 
fine  radiating  striie  that  are  interrupted  more  or  less  by  the  concen- 
tric lines  of  growth.  In  addition  to  the  concentric  radiating  striae 
there  is  a  series  of  imbricating  lines  that  are  slightly  oblique  to  the 
longitudinal  axis  of  the  shell.  These  lines  terminate  at  right  angles  to 
the  margins,  curving  inward  and  backward  apparently  to  the  opposite 
side.  This  type  of  ornamentation  is  much  like  that  of  several  species 
of  Westmiia^  except  that  it  is  somewhat  more  complicated. 

The  cast  of  the  interior  of  the  shell  shows  the  interior  surface  to 
have  been  marked  by  scattered  punctie  that  had  a  tendency  to  gather 
concentrically  on  the  lines  of  growth.  A  few  rather  strong  radiating 
strise  also  occur  outside  of  the  visceral  area. 

The  shell  is  rather  thick.  It  is  formed  of  a  thin  outer  laj'er  and 
several  inner  layers  or  lamellae  that  are  more  or  less  oblique  to  the 
outer  surface  and  marked  near  the  front  margin  by  fine  radiating 
striae.  The  largest  specimen  has  a  length  of  11  mm.  with  a  width  of 
7  mm.     The  dorsal  valve  of  the  same  width  has  a  length  of  8  mm. 
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The  area  of  the  ventral  valve  is  unknown.  That  of  the  dorsal  valve 
is  strongly  defined  and  extends  well  forward  on  the  cardinal  slopes. 
It  is  marked  by  transverse  striae  of  growth  parallel  to  the  base. 

The  only  interior  markings  known  are  in  the  dorsal  valve.  These 
indicate  the  course  of  the  main  vascular  sinus  and  the  size  and  length 
of  the  median  ridge;  also  the  position  of  the  central  muscle  scars. 

Observations. — The  oblique  imbricating  lines  on  the  outer  surface 
of  this  species  relate  it  closely  to  6^.  ( Westonia)  stoneanua  and  0.  ( TT.) 
escasoni.  The  two  specimens  showing  the  outer  shells  are  unfortu- 
nately slightly  worn  along  the  median  line,  so  that  it  is  not  possible 
to  trace  the  growth  of  the  oblique  imbricating  lines  entirely  across 
the  shell.  In  form  the  shell  resembles  O.  (Z.)  acutangidais.  It  occurs 
in  the  compact,  fine-grained,  quartzitic  sandstone,  in  association  with 
Ellip8ocephalu8{Lio8tr(icm)  muticua Kng^Mn^  in  the  Paradoxides  tessini 
series.     The  material  was  collected  by  M.  v.  Schmalensee. 

Formatumcmdlocality. — Middle  Cambrian,  Aland  Saltvik,  Finland. 
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ON   CERTAIN   SPECIES  OF  FISHES  CONFUSED  WITH 
BRYOSTEMMA  POLYACTOCEPHALUM. 


By  David  Starr  Jordan  and  John  Otterbein  Snyder 

Of  the  Ldand  Stanford  Junior  Univermiy. 


Some  confusion  has  arisen  in  the  works  of  recent  autnors  concerning 
the  identity  of  a  species  of  Blenny,  described  by  Pallas*  as  Blennius 
polyactocepfialus.  Dr.  Tarleton  H.  Bean '  figured  a  blenny  from  Alaska 
which  he  believed  to  l>e  identical  with  the  species  named  by  Palhis. 
Herzenstein*  described  Chirolophus  japonicus^  a  supposed  new  species 
from  Hakodate,  Japan,  which  Jordan  and  Evermann  regard  as  syn- 
onymous with  the  Blennius  polyactocephalus  of  Pallas.  Again ,  Jordan 
and  Starks*  described  a  specimen  from  near  Seattle  as  Bryostemma 
polyactocephalum^  applying  for  the  first  time  the  generic  name  Bryos- 
temmay  the  type  of  which  is  the  species  described.  Other  fishes  sup- 
posed to  belong  to  the  same  form  are  also  recorded.  Later,  Jordan 
and  Gilbert  *  itlentified  a  specimen  from  Petropaulski,  stating  that  it 
agreed  perfectly  with  the  description  given  by  Pallas.  Jordan  and 
Evermann*  examined  the  specimens  here  mentioned,  except  the  ones 
possessed  by  Bean  and  by  Herzenstein,  referring  all  to  the  species 
Bryosternma  polyactocephalum^  not,  however,  without  considerable 
doubt,  remarking  that  they  "show  a  great  deal  of  variation  and  pos- 
sibly represent  three  different  species." 

A  reexamination  of  the  same  material  shows  that  four  entirely  dis- 
tinct species  were  represented  in  the  collection,  as  will  appear.  The 
example  from  Petropaulski,  identified  by  Jordan  and  Gilbert,  belongs 

'  Pallas,  Zoographia  Roeeo-Asiatica,  III,  1811,  p.  179.  . 

*  Bean  in  Nelson,  Report  upon  Natural  History  Collections  made  in  Alaska,  1887, 
p.  305,  pi.  XV,  fig.  2. 

'  Herzenstein,  Melanges  Biologiques  tir^s  du  Bulletin  de  PAcad^mie  Imp^riale  des 
Sciences  de  St.  P^tersbourg,  XIII,  1890,  p.  123. 

*  Jordan  and  Starks,  The  Pishes  of  Puget  Sound,  Proceedings  of  the  California 
Academy  of  Sciences,  1895,  p.  841. 

*  Jordan  and  Gilbert,  Fishes  of  Bering  Sea,  in  Report  of  the  Fur-Seal  Investigations, 
Pt  3,  p.  479. 

•Jordan  and  Evermann,  Fishes  of  North  and  Middle  America,  III,  p.  2408. 
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without  doubt  to  the  species  described  by  Pallas.  It  agrees  in  every 
detail  with  the  account  given  by  that  author  and  also  equally  well,  as 
Jordan  and  Gilbei-t  say,  with  Cfilrohphiis  japonieus  of  Herzenstein. 
The  specimen  figured  by  Bean  differs  from  the  one  described  by  Pallas, 
as  is  shown  in  the  following  pages.  That  described  by  Jordan  and 
Starks  and  indicated  as  the  type  of  the  genus  Bryost^nma  is  identical 
with  the  form  figured  by  Bean.  It  becomes  the  type  of  a  new  species, 
Bmjosteimna  decorahim.  Of  the  specimens  collected  by  the  U.  S.  Fish 
Commission  steamer  Alhatrom  in  Alaska,  and  recorded  by  Jordan  and 
Starks  and  later  by  Jordan  and  Evermann,  the  one  having  ''the  cheeks 
covered  with  densely  matted  cirri ''  proves  to  be  a  new  species,  Bryos- 
temma  tarsodes.  The  others  cited  as  young  examples  belong  to  a  dif- 
ferent genus,  now  recognized  for  the  first  time  as  Bryolophn^,  The 
species  being  new,  may  be  known  as  Bryol<yphus  lysimus. 
Descriptions  of  the  new  forms  are  here  given. 

BRYOSTEMMA  TARSODES  Jordan  and  Snyder,  new  species. 

Bryostemma  jmlydctocephcdum  Jordan  and  Starks,  Proc.  Cal.  Acad.  Sci.,  1895,  p. 
841  (in  part). — Jordan  and  Evermann,  Fiph.  North  and  Middle  America, 
III,  p.  2408  (in  part). 

Head  OJ  in  length;  depth  6^;  depth  of  caudal  i^edunele  3  in  head; 
eye  3^;  interorbital  space  7;  snout  5;  dorsal  LX*  anal  1,  45. 


Fig.  1.— BRYoarrEMHA  tarsodes. 


Interorbital  space  broad,  convex;  snout  short,  jaws  equal;  maxil- 
lary extending  to  a  vertical  through  posterior  border  of  orbit.  Teeth 
rather  strong,  acutely  conical,  placed  alternately  in  2  closely  apposed 
rows,  the  points  nearly  aligned  in  a  single  cutting  edge;  no  teeth  on 
vomer  and  palatines.  Gill-membranes  forming  a  broad  fold  across  the 
isthmus.  Pseudobranchiai  large;  gill-rakers  on  first  arch  about  15, 
short,  broad,  pointed,  close  together. 

Body  covered  with  minute  scales,  the  head  naked;  membranes  of  fins 
without  scales.  Lateral  line  represented  by  a  short  row  of  5  pores 
above  the  gill-openings,  the  pores  concealed  by  papilla?.  Cheeks, 
snout,  and  whole  upper  part  of  head  closely  covered  with  tentacles  and 
papillffi.  Snout  with  a  median  branched  tentacle;  upper  border  of 
orbit  with  three  large,  branched  tentacles,  the  first  not  united  with  its 
fellow  of  the  opposite  side,  the  second  highest,  its  length  equal  to 
vertical  diameter  of  the  eye,  third  short   and  club-shaped;  on    the 
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interorbital  space  between  the  anterior  pair  of  orbital  tentacles  is  a 
minute,  blunt^  papilla;  posterior  to  this  and  between  the  second  pair  is 
a  somewhat  larger  one;  behind  the  latter  and  between  the  third  pair  of 
orbital  tentacles  is  a  pair  of  short,  stocky  tentacles;  behind  these  are 
two  transverse  rows  of  similar  protuberances,  five  in  the  first  and 
three  in  the  second  row;  the  whole  occiput  and  nape,  the  sides  of  the 
head,  the  cheeks,  and  suborbital  area  covered  with  pointed,  fleshy 
villi;  a  small  barbel  on  posterior  end  of  maxillary;  a  pair  of  branched 
tentacles  on  chin  followed  by  a  similar  one  on  posterior  half  of  jaw;  a 
prominent  barbel  on  suborbital  area.  Nostrils  with  slender,  pointed 
tubes. 

Dorsal  inserted  above  the  gill-opening,  the  membrane  not  scalloped 
between  the  spines,  scarcely  connected  with  the  caudal  posteriorly; 
two  or  three  anterior  spines  p^'obably  with  small  terminal  tentacles 
(the  fin  being  slightly  injured,  the  character  of  the  first  spines  can  not 
be  exactly  determined,  but  if  tentacles  are  present  they  do  not  extend 
beyond  the  third  spine);  height  of  spines  near  middle  of  fin  2^  in  head. 
Anal  inserted  below  base  of  fourteenth  dorsal  spine,  the  membrane 
incised  between  the  rays,  not  joined  to  the  caudal,  height  of  rays  near 
middle  of  fin,  3  in  head.  Caudal  rounded,  li  in  head.  Pectoml  1^  in 
head.     Ventrals  3  in  head. 

Color  in  spirits,  light  yellowish  brown,  with  irregular  whitish  spots 
along  the  sides;  a  row  of  10  indistinct,  brownish  bars  along  back 
between  nape  and  tail;  side  of  head  with  2  or  8  indistinct  vertical 
bars;  edge  of  dorsal  with  small,  widely  spaced,  brown  spots;  anal  with 
about  13  large  spots;  caudal  and  pectoral  with  irregular,  vei-tical  bars. 

Known  from  only  one  specimen  115  mm.  long,  taken  by  the  U.  S. 
Fish  Commission  steamer  AJhatnmH  at  Station  3213,  near  Unalaska, 
Alaska.     Type  50570,  U.  S.  National  Museum. 

The  species  may  be  distinguished  at  once  among  others  of  the  genus 
by  having  the  sides  of  the  head  covered  with  a  dense  mat  of  barbels. 

(rapffcodyg^  matted.) 

BRYOSTEMMA   DECORATUM  Jordan  and  Snyder,  new  species. 

Chirolophus  poiyactocephalus  Bean  in  Nelson,  Rc^port  Nat.  Hist.  Coll.  Alaska, 

1887,  p.  305,  pi.  XV,  fig.  2. 
Bryostemma  poly  act* tcephalum  Jordan  and  Starrs,  Proc.  Cal.  Acad.  Sci.,  1895, 

p.  841  (in  part). — Jordan  and  Evermann,  Fish.  North  and  Middle  Amer., 

Ill,  p.  2408  (in  part),  fig.  828;  the  specimen  from  Neah  Bay  represents  this 

species. 

Head  6|  in  length;  depth  Gjt;  depth  of  caudal  peduncle  3^  in  head; 
eye  4^;  interorbital  space  9;  snout  4};  dorsal  LXII;  anal  I,  44. 

Body  elongate,  greatly  compressed;  head  small,  the  snout  blunt. 
Jaws  about  equal,  the  lower  projecting  slightl3^  Maxillary  extending 
to  vertical  through  center  of  pupil.  Teeth  of  jaws  placed  alternately 
in  two  very  closely  apposed  series,  the  points  aligned  to  form  a  single 
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cutting  edge;  no  teeth  on  vomer  or  palatines.  Gill-meinbranes  form- 
ing a  broad,  somewhat  V-shaped  fold  across  the  isthmus.  Pseudo- 
branchise  large;  gillrakers  small,  slender,  about  15  on  the  first  arch. 

Body  covered  with  minute,  cycloid  scales;  membranes  of  fins  without 
scales;  head  naked.  Lateral  line  represented  by  a  short  row  of  9  or  10 
pores,  extending  backward  from  above  gill  opening,  each  pore  below  a 
minute  villus.  Nostrils  with  slender  pointed  tubes.  Head  and  nape 
with  many  tentacles;  a  large  pair  on  anterior  part  of  interorbital  space, 
joined  at  their  bases,  fringed  at  tip  and  along  the  sides,  their  height 
about  two  times  the  diameter  of  eye;  posterior  border  of  interorbital 
space  with  three  short  tentacles,  the  outer  one  rather  broad  and 
branched,  the  inner  one  slender  and  pointed;  occiput  and  nape  as  far 
back  as  base  of  third  dorsal  spine  with  many  pointed  tentacles,  none 
of  which  is  branched;  symphysis  of  lower  jaw  with  a  pair  of  min- 
ute villi;  none  along  sides  of  jaws;  a  few  small  villi  along  edges  of 
opercle  and  preopercle. 


Fig.  2.— Bryostemma  decx)Ratitm. 

Dorsal  fin  inserted  immediately  above  upper  edge  of  gill-opening, 
the  membrane  broadly  scalloped  between  the  first  five  spines,  not 
incised  between  the  other  spines,  joined  to  base  of  caudal  rays;  first 
spine  with  small  villi  on  its  anterior  edge;  first  eight  or  nine  spines 
with  branched  tentacles  extending  upward  from  their  tips,  the  anterior 
tentacle  highest,  the  others  growing  gradually  shorter  to  the  last, 
which  scarcely  projects  above  the  fin;  spines  near  middle  of  fin  con- 
tained about  two  and  one-third  times  in  the  head.  Anal  inserted  below 
ba^e  of  seventeenth  dorsal  spine,  the  spine  weak  and  small,  the  mem- 
brane deeply  incised  between  the  rays,  not  joined  to  caudal;  length  of 
rays  near  middle  of  fin  3  in  head.  Caudal  rounded,  the  rays  below 
middle  of  fin  slightly  longer  than  those  above,  the  longest  contained 
one  and  three-fifths  times  in  the  head.  Pectoral  rounded,  its  length 
about  equal  to  that  of  the  head.  Ventrals  narrow,  the  length  con- 
tained about  two  and  three-fifths  times  in  the  head. 

Color  plain;  about  twelve  very  indistinct  small  brownish  spots  on 
the  dorsal;  the  anterior  is  the  most  prominent;  six  or  seven  faint  dark 
spots  on  posterior  half  of  anal;  cirri  on  upper  part  of  head  faintly 
marked  with  brown. 
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Described  from  a  specimen  160  mm.  long,  collected  by  Prof.  O.  B. 
Johnson  at  Point  Orchard,  near  Seattle,  Washington. 

Type. — No.  3156,  Ichthyological  collections,  Stanford  University. 

The  type  resembles  closely  the  specimen  figured  by  Bean,  except 
that  the  dorsal  is  not  inserted  quite  so  far  forward  as  there  repre- 
sented, the  pectoral  is  shorter,  and  the  body  and  fins  are  not  spotted 
with  white.  The  type  is  evidently  a  faded  example  which  was  more 
brightly  colored  in  life. 

This  species  closely  resembles  JBryostemma  polyactocephahcm^  the 
chai'acter  of  the  filaments,  however,  serving  to  distinguish  them.  In 
the  latter  species  the  posterior  interorbital  pair  are  higher  than  the 
anterior  ones,  many  of  the  occipital  ones  are  branched,  there  are  a 
number  on  the  sides  of  the  jaws,  and  those  on  the  dorsal  fin  are  fewer, 
smaller,  and  less  ornate.  The  species  in  hand  is  a  much  more  slender 
and  less  stoutly  built  form. 

(decoratum^  ornamented.) 

BRYOLOPHUS  Jordan  and  Snyder,  new  genus. 

The  genus  for  which  the  above  name  is  proposed  is  represented  by 
Bryolophus  lysimus^  a  new  species.  It  is  apparently  closely  related 
to  Brymtetnma^  from  which  it  is  distinguished  by  having  the  teeth  in 
bands  instead  of  in  two  closely  apposed  series  with  the  tips  aligned  to 
form  a  single  cutting  edge. 

Body  elongate,  compressed;  mouth  small;  gill-membranes  forming 
a  fold  across  the  isthmus;  teeth  in  narrow  bands  on  the  jaws;  no  teeth 
on  the  vomer  and  palatines;  body  with  minute  scales,  the  head  naked; 
lateral  line  represented  by  a  short  series  of  pores  above  the  pectoral; 
interorbital  space  and  occiput  with  cirri;  dorsal  inserted  above  gill- 
opening,  of  spines  throughout;  ventrals  jugular;  caudal  distinct. 

{fipvov^  moss;  \6(t>og^  crest.) 

BRYOLOPHUS  LYSIMUS  Jordan  and  Snyder,  new  species. 

Bryostemma  polyactocephalum  Jordan  and  Starks,  Proc.  Cal.  Acad.  Sci.,  1895, 
p.  841  (in  part). — Jordan  and  Evermann,  Fish.  North  and  Middle  America, 
III,  p.  2408  (m  part). 

Head  6  in  length;  depth  6i;  depth  of  caudal  peduncle  4J  in  head; 
eye  4;  interorbital  space  10;  snout  4^;  dorsal  LXI;  anal  I,  48. 

Snout  short,  blunt;  mouth  rather  small,  the  maxillary  extending  to 
anterior  edge  ot  orbit,  the  lower  jaw  projecting  slightly.  Teeth  small, 
acutel.y  conical,  in  narrow  bands  on  the  jaws,  none  on  vomer  and  pala- 
tines. Gill-openings  forming  a  somewhat  V-shaped  fold  across  the 
isthmus.  Pseudobranchire  large;  gillrakers  on  first  arch  18,  rather 
long  and  pointed. 

Body  with  minute  scales;  membranes  of  fins  naked,  or  with  a  few 
scales  on  basal  parts;  head  naked.    Lateral  line  represented  by  a  series 
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of  7  or  8  pores  above  the  gill-opening.  Upper  part  of  head  with  cirri 
and  tentacles;  a  long,  slender,  median  tentacle  on  snout,  two  paii*s  of 
branched  ones  on  the  interorbital  space,  the  anterior  ones  united  at 
their  bases,  the  posterior  pair  widely  separated,  as  high  as,  or  higher 
than  the  others;  occiput  and  nape  with  very  slender,  long  cirri;  sides 
of  head  naked;  chin  with  a  pair  of  small  barbels. 

Dorsal  inserted  above  gill-opening,  not  united  to  l>a8e  of  caudal,  the 
first  three  or  four  spines  with  small,  terminal  tentacles;  height  of 
spines  near  middle  of  fin  2^  in  head.  Anal  inserted  below  base  of 
seventeenth  dorsal  spine,  not  connected  with  base  of  caudal,  the  mem- 
brane incised  between  tips  of  ra^'^s;  height  of  rays  near  middle  of  fin 
3  in  head.  Caudal  acutely  rounded,  li  in  head.  Pectoral  IJ  in  head. 
Ventrals  3  in  head. 


Fig.  3.— Bbyolophus  lysimub. 


Color  in  spirits,  yellowish  white;  the  body  with  about  14  indistinct 
vertical  brownish  bands,  the  upper  parts  of  which  are  darker,  appear- 
ing as  a  series  of  blotches  below  base  of  dorsal;  a  faint,  brownish 
band  extending  downward  from  eye;  tentacles  and  cirri  brownish; 
dorsal  finely  mottled  with  brownish,  a  rather  distinct  spot  above  tip  of 
pectoral;  caudal  with  narrow,  irregular  wav\"  bands;  anal  with  a  few 
faint  spots  on  posterior  part. 

Described  from  the  type.  No.  50571,  U.  S.  National  Museum,  a 
specimen  about  100  mm.  long  collected  by  the  U.  S.  Fish  Commission 
steamer  Alhatrons  at  Station  3213,  near  Unalaska.  Two  other  speci- 
mens are  very  similar  in  color.  They  have  62  and  63  dorsal  spines 
and  48  and  49  anal  rays,  respectively.  These  examples  bear  the 
cotype  No.  3049,  Ichthyological  collections,  Stanford  University. 

{kvatpLo^^  restorable.) 
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THE   SHOULDER  GIRDLE   AND  CHARACTERISTIC  OSTE- 
OLOGY  OF  THE  HEMIBRANCHIATE  FISHES. 


By  Edwin  Chapin  Starks, 

Of  the  Leland  Stanford  Junior  University, 


My  investigations  of  the  group  of  Hemibranehiate  fishes  were  under- 
taken primarily  with  a  view  of  ascertaining  the  character  of  the  inter- 
clavicles  and  making  a  comparative  study  of  the  shoulder  girdle.  So 
man}'  important  charactei's  appeared,  however,  in  other  parts  of  the 
skeleton,  and  so  many  errors  were  found  in  current  descriptions,  that 
the  scope  of  the  paper  has  been  somewhat  broadened. 

1  have  tried  to  describe  in  detail  the  posterior  bones  of  the  cranium 
in  order  to  show  the  relationship  of  the  post- temporal,  which  in  many 
species  is  coosified  with  the  cmnium,  and  to  identify  the  different 
skeletal  element*^,  as  the  parietals  are  usually  missing. 

The  family  Gasterosteidte  in  the  following  descriptions  is  repre- 
sented by  GasteroHtetis  cataphra<itm  Pallas,  from  Japan.  Specimens 
of  Eucalia^  Apdten  and  Pygostem  were  also  examined.  Spinachm^  the 
only  other  genus,  was  not  at  hand. 

The  family  Aulorhynchidae  is  represented  by  Aulm^hynehim  flavidus 
Gill,  from  Puget  Sound.  Aulichthys  j(tp(micn^^  from  Japan,  was 
referred  to.     These  are  the  only  genem  of  the  family. 

The  family  Aulostomidaa  is  represented  by  AuloHtom/us  valentini 
Lac^pede,  from  the  Hawaiian  Islands.  This  is  the  only  genus  of  the 
family. 

The  family  Fistulariida?  is  represented  by  Fustidarla  petimha  Lac^- 
pede,  from  Japan.     The  only  genus  of  its  family. 

The  family  Macrorhamphosidae  is  represented  by  Miwrorhamphosus 
mgifue  Jordan  and  Starks  (new  species),  from  Japan.  The  only  other 
genus  of  the  family  is  Cerdriscops^  which  was  not  seen. 

The  family  Centriscidoe  is  represented  by  ^Ecd Incus  strigatus  (Gun- 
ther),  from  Japan.  Ceniriscm^  the  only  other  genus  of  the  famil}'^ 
(and  closely  related  to  yEoliscm)^  was  also  skeletonized  and  examined. 
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In  each  genus  an  abundance  of  material  was  at  hand,  and  when 
characters  could  not  be  fully  made  out  in  one  specimen  others  were 
used  until  a  degree  of  certainty  as  to  limits  of  bones  and  indistinct 
sutures  was  reached  which  would  have  been  impossible  with  single 
specimens. 

Among  the  mistakes  that  have  been  made  in  the  osteology  of  the 
group  from  time  to  time  (most  of  which  hiave  been  many  times 
repeated)  are  the  following: 

Dr.  Cope/  besides  speaking  of  the  ^'presence  of  the  interclavicles 
(which  1  find  in  all),"  says  '^  basis  cranii  simple;  no  tube." 

The  former  statement  is  treated  elsewhere  in  this  paper.  As  to  the 
latter,  Macrorhamphosiis  has  a  double  basis  cranii  with  a  well-developed 
tube  or  myodome.  Both  families  of  the  Gasterosteoidea  have  the  basis 
cranii  rudimentary  in  bone  but  completed  in  cartilage.  Both  families 
of  the  Aulostomoidea  have  the  basi-sphenoid  bridging  the  anterior 
edges  of  the  prootics  above  the  rectus  muscles  of  the  eye,  but  with  no 
tube  in  continuation.  This  character  has  not  the  value  Dr.  Cope 
placed  upon  it,  as  Dr.  Gill  has  shown. 

Dr.  Gill,  in  his  key  to  the  families  of  these  fishes,*  includes  Gas- 
terosteidsB  and  Aulorhynchidee  under  the  character  ''pubic  bones  con- 
nected with  scapular  arch."  In  Aulorhynchus  the  pubic  bones,  though 
close  behind,  and  slightly  between  the  posterior  part  of  the  shoulder 
girdle,  are  not  attached  nor  even  in  contact.  In  Oasterosteun  a  proc- 
ess from  the  shoulder  girdle  overlies  the  pubic  bones  slightly,  but  the 
integument  and  even  the  silvery  pigment  of  the  body  is  interposed 
between  them.  The  pelvic  girdle  is  easily  movable,  independent  of 
the  shoulder  girdle.  In  Eucalia  the  pelvic  does  not  nearly  touch  any 
part  of  the  shoulder  girdle. 

Dr.  GilP  says  that  the  "palatine  bones  are  directly  articulated 
with  the  quadrate  without  the  intervention  of  the  pterygoids.  In 
Fistidaria  it  appears  so,  as  the  suture  between  the  quadrate  and  the 
pterygoid  whicn  extends  forward  is  difficult  to  make  out.  Prolonged 
maceration,  however,  always  separates  the  quadrate  from  the  ptery- 
goid. In  a  small  specimen  bending  the  bones  in  this  region  often 
opens  the  suture. 

In  AulosUyina  the  suture  is  conspicuous  in  the  same  place  that  it  is 
in  Fistularia^  but  there  is  no  anterior  element  (palatine)  apparent. 
An  examination  of  the  cranium,  however,  will  show  that  the  palatines 
have  become  ankylosed  to  each  other  and  to  the  cranium  at  each  side 
of  the  ethmoid.  The  pterygoid  lies  at  each  side  of  them  but  slightly 
attached.     They  hook  over  the  maxillaries  slightly  as  is  typical. 

*  Obeervations  on  the  Systematic  RelationB  of  Fishes,  Proc.  Amer.  Asso.  Adv. 
8ci.,  1871,  p.  317. 
*Proc.  Acad.  Nat.  Sci.  Phila.,  1884,  p.  156. 
'Johnson's  New  Universal  Cyclopedia,  III,  p.  801. 
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It  is  not  apparent  why  Dr.  Gunther  *  should  write,  referring  to  the 
Fistularidse,  "ventral  fins  abdominal,  separate  from  the  pubic  bones, 
which  remain  attached  to  the  humeral  arch."  The  "interclavicles" 
might  easily  be  taken  for  pubic  bones,  but  the  ventral  fins  are  attached 
directly  to  well-developed  pubic  bones. 

Dr.  Grtbither,*  referring  to  .^liscus  {atrigatus)  as  seen  externally, 
makes  the  following  statement:  *'The  hoiizontal  portion  of  the 
humerus,'^  which  is  visible  externally,  is  of  moderate  length,  rather 
broad  at  its  middle,  and  obliquely  truncated  behind;  the  coracoid, 
which  is  situated  immediately  below,  has  its  basal  portion  not  styli- 
form,  but  is  broad  like  the  humerus  above."  He  has  evidently  taken 
the  process  of  the  clavicle  for  the  hypercoracoid  and  the  supraclavicle, 
including,  possibly,  the  ankylosed  plate  above,  for  the  clavicle. 

Drs.  Jordan  and  Evermann*  give  the  number  of  "pectoral  ossicles" 
(actinosts)  in  Fistvlaria  as  three.  There  are  four,  as  usual,  the  upper 
one  closely  attached  against  the  hypercoracoid. 

The  Hemibranchs  certainly  do  not  deserve  coordinate  rank  with  the 
Acanthopteri^  but  should  be  included  as  a  suborder  under  them,  coor- 
dinate with  thQ  Perceaoces,  Probably  the  Synentognath  fishes  should 
also  be  so  included. 

A  representative  of  each  of  the  four  Synentognath  families  has  been 
examined  as  follows:  In  Belonidse,  Tylosurvs  fodidtor  duxA  Tylosurus 
inarinu^;  in  Hemiramphidee,  Ilyporhamphus  unifasciat/us;  in  Scom- 
bresocidee,  Cololabis  saira;  in  Exocoetidse,  Cyp%dwms  califomicua  and 
Cypsdurus  agoo.  They  show  relationship  to  the  Hemibranchs  in  pos- 
sessing the  following  characters:  Exoccipitals  not  united  over  the 
basioccipital;*  parapophyses  developed  on  all  abdominal  vertebrae;  . 
postclavicle  absent  (absent  only  in  some  families  of  Hemibranchs); 
supraclavicle  very  small •  (in  all  but  Cololabis^  in  which  it  is  absent); 
post-temporal,  when  present,  usually  simple'  (absent  in  Cololabis^  forked 
in  Tylomirus)\  parietals  absent*  (absent  in  all  the  Hemibranchs  except 

*Cat.  Fish.  Brit.  Mus.,  Ill,  p.  529. 

'Idem.,  Ill,  p.  528. 

'  Dr.  Gunther  in  his  Catalogue  of  the  Fishes  of  the  British  Museum,  p.  532,  calls 
the  clavicle  of  Parker  the  humerus,  and  in  his  Introduction  to  the  Study  of  Fishes 
he  calls  it  the  clavicula.  In  the  catalogue  he  calls  the  hypercoracoid  of  Gill  the 
coracoid,  and  in  the  Study  of  Fishes  the  scapula. 

♦Fishes  of  North  and  Middle  America,  Bull.  U.  S.  Nat.  Mus.,  No.  47,  p.  756. 

*I  put  but  little  weight  on  this  character,  but  give  it  for  what  it  may  be  worth. 
It  is  not  an  uncommon  condition,  especially  among  the  lower  fishes,  while  the 
opposite  seems  to  be  the  rule  among  the  higher. 

•Cope  says:  "Epiclavicle  (=supraclavicle)  not  distinct."  Systematic  Relations 
of  Fishes,  Proc.  Amer.  Asso.  Adv.  Sci.,  1871. 

^Said  by  Cope  to  be  "slender,  furcate." 

*Said  by  Cope  to  be  "very  much  reduced."  Cypselurtts  and  Hyporhamphus 
appeared  to  have  small  parietals,  but  maceration  of  the  specimens  proved  the 
contrary. 
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the  Gasterosteoidea).  The  Synento^naths  are  at  once  separated  from 
the  Hemibranchs  by  the  united  inferior  pharyngeals  and  the  absence 
of  fin  spines,  as  well  as  by  numerous  minor  characters. 

The  Hemibranchs  show  relationship  with  the  Percesoces  *  in  having 
the  parapophyses  developed  on  all  the  abdominal  vertebrae;  in  having 
the  supraclavicle,  when  present,  small;  in  not  having  the  exoccipitals 
united  above  the  basioccipital;  and  in  having  the  supraclavicle,  when 
present,  reduced  in  size.  Flstularia  and  Avlostmnus  have  processes 
running  backward  from  the  epiotics,  which  are  strikingly  similar  to 
the  epiotic  processes  possessed  by  all  the  Percesoces.  Though  they 
serve  the  same  purpose  (that  of  muscle  attachments)  in  both,  they  are 
somewhat  diflFerent  in  character,  being  in  the  Percesoces  processes 
from  and  of  the  epiotics,  while  in  the  Aulostomoidea  they  are  joined 
by  ligaments  to  the  epiotics.  The  Hemibranchs  easily  stand  apart 
from  the  Percesoces  in  having  no  opisthotics  and  usually  no  parietals; 
in  having  the  post-temporals  simple,  not  typically  forked;  and  in  hav- 
ing the  postclavicle  composed  of  a  single  piece  when  present  (com- 
posed of  two  pieces  in  the  Percesoces). 

Dr.  Gill  in  his  excellent  paper,*  though  evidently  having  few  inter- 
nal characters  at  his  command,  has  left  little  to  be  added  in  the  arrange- 
ment of  the  Hemibranchiate  families. 

Gmterosteus  and  closely  related  genera  are  the  most  generalized  of 
the  Hemibranchs.  They  are  the  only  ones  in  the  group  having  the 
following  typical  characters:  Anterior  vertebrae  unmodified;  suspen- 
sorium  and  mouth  normal;  ribs  typical;  post-temporal  approaching 
the  normally  forked  condition,  and  parietals  present  (the  last  a  super- 
family  character.) 

Dr.  Gill'  has  pointed  out  how  the  tube-mouthed  forms  have  de- 
scended in  an  unbroken  line  from  G  aster  osteins  through  Splnachia  and 
the  family  Aulorhynchidje,  these  constituting  the  superfamily  Gas- 
terostoidea. 

The  Gusterostidae  and  Aulorhynchidae  should  perhaps  be  regarded 
as  a  single  family,  but  following  the  lead  of  the  above  authority,  they 
are  here  kept  separate,  though  the  latter  family  is  regarded  "simply 
as  a  convenient  one  at  the  most." 

Between  the  other  families  occur  wider  gaps,  that  are  more  or  less 
difficult  to  span. 

The  Fistularidae  and  Aulostomidae  are  well  placed  in  the  same  super- 
family.  They  show  in  a  marked  degree  how  two  families  of  undoubt- 
edly close  relationship  having  many  characters  in  common  can  still 

*  In  each  of  these  characters  Sphyrsena  is  excepted.  It  seems  to  be  a  very  much 
more  generahzed  form  than  the  other  members  of  the  Percesoces. 

'On  the  Mutual  Relations  of  the  Hemibranchiate  Fishes,  Proc.  Acad.  Nat.  8ci. 
Phila.,  1884,  p.  154. 

»Proc.  Acad.  Nat.  Sci.  Phila.,  1862,  p.  233. 
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diverge  very  widely  and  have  many  characters  radically  different,  as 
may  be  seen  b}-  referring  to  the  diagnosis  here  included/ 

It  is  more  difficult  to  see  just  where  the  family  Macrorhamphosidse 
comes  in,  whether  it  is  higher  than  the  Aulostomid  fishes  or  has  not 
departed  so  far  from  its  parent  stem.  It  Ls  an  otfshot  in  another 
direction.  It  certainly  is  not  so  highly  specialized  as  the  Aulostomid 
families  with  their  anterior  vertebrae  and  parapophyses  ankylosed; 
their  weak  or  absent  spinous  dorsal  and  tJieir  peculiarly  modified 
basioccipital  condyle.  It  seems  well  placed  above  them,  having  a 
well-developed  spinous  dorsal  and  the  anterior  vertebrae,  but  slightly 
enlarged  and  normally  articulated. 

The  family  Centriscidae  shows  evidence  of  having  come  from  some- 
where along  the  Macrorhamphosidse  stem,  but  so  far  back  and  along 
such  different  lines  that  the  evidence  is  not  satisfactory.  It  is  much 
more  highly  specialized. 

DIAGNOSIS  OF  THE  HEMIBRANCHII. 

Opisthotics  absent;  parietals  usually  absent;  exoccipitals  never 
meeting  over  surface  of  basioccipitals;  myodome  usually  absent  or 
rudimentary,  sometimes  present;  post-temporal  never  typically  forked, 
sometimes  a  ganoid  plate  with  an  inner  process,  sometimes  united  by 
suture  to  cranium;  a  portion  of  the  hypocoracoid  sometimes  ganoid, 
and  appearing  externally  as  a  separate  element  ("interclavicle"); 
supraclavicle  usually  absent,  small  when  present;  postclavicle  some- 
times absent,  composed  of  a  single  element  when  present;  superior 
pharyngeals  and  usually  elements  of  branchial  arches  reduced  in 
number;  inferior  pharyngeals  present,  not  united;  four  anterior  ver- 
tebrae more  or  less  elongated,  sometimes  united;  bony  dorsal  buck- 
lers coinciding  with  vertebrae  developed  anteriorily  (hidden  by  scales 
in  Macrarlta7nphosuH)\  transverse  processes  developed  on  all  abdomi- 
nal vertebrae,  usually  largest  anteriorly  (in  the  Aulostoraoidea  united, 
and  forming  lateral  shelves);  snout  more  or  less  produced  and  tube- 
like, with  a  small  mouth  at  its  end;  ventrals  abdominal,  sometimes 
anteriorly  placed;  hypocoracoid  foramen  sometimes  formed  partly  by 
clavicle,  always  bordered  by  clavicle  as  seen  from  outer. side,  though 
hypercoracoid  may  or  may  not  entirely  inclose  its  foramen  a»  seen 
from  within. 

GAOTEKOerrBOIDEA. 

Parietals  present;  pterotic  normally  placed  above  prootic  exoccipi- 
tal  suture;  condyle  of  basioccipital  normal,  concave;  basis  cranii  or 
shelf  covering  myodome  incomplete,  not  nearly  reaching  to  anterior 
edge  of  prootics,  but  completed  in  cartilage;   basisphenoid  absent; 

*  It  is  this  element  of  unstability  in  the  coherence  of  characters  that  has  made  it  so 
difficult  to  assign  many  forms  to  their  proper  groups.  We  do  not  k^ow  in  what 
direction  characters  may  be  depended  upon  to  show  relationships. 
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ganoid  plate  ('^interclavicle")  of  hypocoracoid  more  or  less  devel- 
oped; postclavicle  absent;  actinosts  small,  without  open  spaces 
between;  anterior  vertebrae  scarcely  enlarged,  not  ankylosed;  ventrals 
placed  anteriorly;  spinas  dorsal  represented  by  isolated  spines;  hyper- 
coracoid  foramen  partly  bordered  by  clavicle  anteriorly;  ribs  devel- 
oped. 

a.  Branchiostigals  3;  ventrals  with  one  soft  ray  each;  snout  conic,  or  but  slightly 
tubiform;    post-temporal    and    sapradavide  present;    typical   ribs  present 

OasUrosteidx, 

aa,  Branchiostigals  4;  ventrals  with  4  soft  rays  each;  snout  tubiform;  clavicle 

attached  to  cranium  by  one  of  the  lateral  line  series  of  bones;   ribs  (or 

epipleurals)  terminating  in  lateral  plates Aulorhynckida^ 

ADLOOTOMOIDBA. 

Parietals  absent;  pterotic  interposed  between  and  entirely  sepa- 
rating prootic  from  exoccipital;  condyle  of  basioccipital  a  round  knob 
forming  a  ball-and-socket  joint  with  atlas;  basisphenoid  bridging  ante- 
rior edges  of  prootics  above  rectus  muscles  of  eye  making  basis  cranii 
appear  double,  but  no  myodome  is  in  continuation;  a  long  splint-like 
shield  of  bone  is  on  each  side  of  back  attached  in  sockets  of  epiotics; 
hypocoracoid  with  a  backward  extending  process  (*'interclavicle"); 
postclavicle  present,  simple;  lower  3  actinosts  subequal  rod-like,  with 
large  open  spaces  between  them;  anterior  4  vertebi'se  elongate,  anky- 
losed, and  with  coinciding  bony  dorsal  bucklers  above;  ribs  absent; 
ventrals  placed  at  about  middle  of  belly. 

a.  Skin  smooth;  body  depressed;  no  dorsal  spines  developed;  post-temporal  suturally 
united  to  cranium;  palatines  normal,  free  from  cranium;  transverse  processes 

normal Fistulariidas, 

aa.  Skin  with  well-developed  ctenoid  scales;  body  compressed;  spinous  dorsal  devel- 
oped; post-temporal  not  united  to  cranium;  palatines  united  to  each  other  and 
to  cranium;  each  transverse  process  behind  fourth  vertebra  is  formed  equally 
by  a  process  from  each  adjoining  vertebra  (or  each  end  of  each  vertebra  carries 
a  half  of  each  transverse  process Auloetomidx. 

MACRORHAMPHOSOIDBA. 

Parietals  absent;  pterotic  normal  in  position;  condyle  of  basiocci- 
pital ooncave;  myodome  present,  well  developed;  basisphenoid  small; 
no  process  or  ganoid  part  (interclavicle)  present  on  hypocoracoid; 
postclavicle  present;  actinosts  without  a  space  between  them,  the  low- 
est elongated  cutting  into  the  hypocoracoid;  post-temporal  suturally 
united  to  cranium;  supraclaviclecoosified  with  clavicle;  hypercoracoid 
entirely  surrounding  its  foramen;  anterior  vertebrae  somewhat 
enlarged,  not  united;  transverse  processes  not  united  to  form  a  lateral 
shelf;  ribs  absent;  spinous  dorsal  well  developed;  ventrals  placed  at 
middle  of  abdomen. 

Characters  of  the  family  included  above Macrorhamphoddss^ 
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CENTRISCOIDEA. 

Dermal  armature  connate  with  the  internal  skeleton,  and  developed 
as  a  dorsal  cuirass  in  connection  with  the  neuropophyses;  six  or 
more  anterior  vertebrae,  extremely  elongate,  united;  tail  with  its  axis 
deflected  from  that  of  the  abdomen  by  encroachment  of  dorsal  cuirass 
over  dorsal  fin;  branchial  sj^stem  feebly  developed;  parietals  absent; 
pterotics  normally  placed;  condyle  of  basioccipital  concave;  myodome 
absent;  posttemporal  united  to  cranium;  supraclavicle  present;  fora- 
men of  hypercoracoid  partly  formed  by  clavicle;  postclavicle  present; 
lower  actinost  elongated,  cutting  into  hypercoracoid;  no  open  spaces 
between  actinosts;  ribs  developed;  ventrals  at  middle  of  belly;  spinous 
dorsal  developed  below  posterior  spine  of  dorsal  cuirass. 
Family  characters  included  above *. CerUriscidss, 

THE  SHOULDER  GIRDLE  IN  DETAIL. 

THE    "INTERCLAVICLKS.*' 

The  so-called  interclavicles  are  here  considered  apart  from  the  other 
parts  of  the  shoulder  girdle  for  purposes  of  closer  comparison. 

They  may  have  been  of  different  origin  from  the  hypocoracoids,  but 
if  so  they  have  lost  all  trace  of  ever  having  been  a  separate  ossifica- 
tion. We  can  no  more  consider  them  as  separate  elements  than  we 
can  divide  other  bones  which  are  of  both  cartilaginous  and  dermal 
origin,  and  call  each  part  by  a  different  name.  It  is  not  true,  as  has 
been  supposed,  that  all  of  the  members  of  the  order  Hemibranchii 
have  a  differentiated  part  to  the  hypocomcoid. 

In  GasterostetiH  the  part  termed  interclavicle  by  Parker,*  as  seen 
externally,  is  the  ganoid  plate  which  bounds  the  lower  edge  of  the 
silvery  area  in  front  of  pectoral.  (A  process  from  the  clavicle  bounds 
it  above.)  It  shows  no  sign  of  ever  having  been  an  ossification  sepa- 
rate from  the  hypocoracoid.  It  is  attached  to  the  clavicle  above,  arch- 
ing away  from  it  and  attached  again  at  its  lower  end,  thus  inclosing 
an  open  space  between.  This  is  the  typical  arrangement  of  the  hypo- 
coracoid. The  interclavicle  may  have  been  a  plate  of  dermal  bone 
that  has  become  fused  with  the  cartilage  bone  of  the  hypocoracoid 
beneath,  but  there  seems  to  be  no  more  necessity  for  giving  it  a  sepa- 
rate name  than  there  is  for  giving  a  separate  name  to  the  ganoid  proc- 
ess from  the  clavicle. 

In  Aulm^hynchjis  the  lower  outer  edge  of  the  hypocoracoid  turns 
over  slightly  and  forms  the  ganoid  line  which  shows  externally  along 
the  lower  part  of  the  side  in  front  of  the  pectoral.  This  can  certainl}^ 
not  be  considered  an  interclavicle,  and  yet  it  differs  but  in  degree  from 
the  interclavicle  of  Gasterosteiis, 

In  Fistul<iria  the  interclavicle  is  the  plate  seen  externally  along  the 
side  of  the  breast  and  belly.     It  is  larger  than  in  any  other  member 

*  Structure  and  Development  of  the  Shoulder  Girdle,  Ray  Society,  London,  1867, 
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of  the  group.  It  runs  forward  to  the  lower  end  of  the  clavicle  and 
attaches  by  simple  suture,  as  the  lower  end  of  the  hypocoracoid  usually 
does.  Posteriorly  it  runs  far  backward.  It  appears  as  a  process 
from  the  hypocoracoid,  there  being  no  suture  between  them;  ridges 
and  internal  plates  of  bone  are  continuous  between  them.  We  can 
but  wonder  why,  if  of  dermal  origin,  it  has  not  fused  to  the  clavicle 
as  well  as  to  the  hypocoracoid,  the  former  a  bone  supposed  to  be  like 
it,  of  dermal  origin. 

In  Aulostoinm  there  is  a  process  extending  backward  from  the  hypo- 
coi*acoid,  which  for  most  of  its  length  is  broken  up  into  fine  bristle- 
like filaments.     It  does  not  appear  at  all  externally. 

In  Macrorhamphosivs  there  are  no  interclavides,  unless  the  series  of 
bony  plates  along  the  median  line  of  the  breast  and  belly  be  consid- 
ered as  such.  They  can  certainly  not  be  considered  homologous  with 
the  parts  so  termed  in  Gasterosteiis  and  Flstvlarm, 

In  the  new  genus  uEoIIsc^ch  Jordan  and  Starks,  typified  by  AmphisUe 
strigata^  there  is  no  part  homologous  with  the  interclavides  of  the 
other  forms,  unless  the  posterior  part  of  the  hypocoracoid,  which  is 
partly  divided  from  the  anterior  part  by  the  encroachment  of  the 
lower  actinost,  be  considered  as  such. 

The  Shoulder  Girdle  of  Gaoterosteus  cataphractujj. 
ga8terosteid.b. 

The  elements  of  the  cranium  are  typical  in  number  and  arrangement 
except  the  opisthotics  are  absent.  The  parietals  are  widely  separated 
by  the  supraocciptal.  On  the  superior  surface  the  epiotic  articulates 
to  the  supraoccipital,  the  parietiil,  and  the  pterotic.  On  the  posterior 
subvertical  surface  it  articulates  to  the  pterotic,  the  exoccipital,  and 
the  supraoccipital.  The  pterotics  form  the  outer  lower  angle  of  the 
cranium.  The  articular  facets  of  the  exoccipitals  are  on  a  level  with 
the  middle  of  the  basioccipital.  The  concave  " centrum"  of  the  bi4.si- 
occipital  is  exceedingly  deep. 

The  post- temporal  is  a  wide,  nearly  flat,  ganoid  bone,  joined  firmly 
and  broadly  (but  not  by  dentate  or  inflexible  suture)  to  the  epiotic 
and  pterotic.  From  its  lower  inner  edge  it  sends  a  lower  fork  along 
the  under  part  of  the  pterotic  to  where  that  bone  joins  the  exoccipital, 
or  to  the  place  where  the  opisthotic  typically  is. 

The  supraclavicle  is  represented  by  a  very  small  scale-like  bone 
which  is  interposed  between  the  clavicle  and  post-temponil,  but  not 
suspending  the  clavicle  lower  than  it  would  be  were  it  attached  directly 
to  the  post-temporal. 

The  upper  end  of  the  clavicle  turns  backward  around  the  hj^percora- 
coid  foramen.  It  shows  exteriorly  as  a  triangular  ganoid  plate  behind 
the  post- temporal,  bounding  the  upper  part  of  the  round,  naked  space 
in  front  of  the  pectoral.  The  lower  i)art  of  the  clavicle  runs  obliquely 
downward  and  for^vard. 
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The  hypocoracoid  is  attached  broadly  to  the  clavicle  above,  arches 
away  from  it,  and  returns  to  its  lower  end,  inclosing  a  triangular  space. 
Its  lower  ganoid  part,  the  ''  interclavicle,-'  is  rough  on  the  outer  sur- 
face, but  not  otherwise  differentiated  from  the  rest  of  the  bone. 


Fig.  1,— Right  shoulder  oirdlb  of  GASTERoerEUS  cataphractus  from  inner  side  and  hypo- 
coracoid OK  LEFT  SHOULDER  GIRDLE  FROM  OUTER  SIDE,  a,  ACTINOSTS;  cl,  CLAVICLE;  hyoc,  HYPO- 
CORACOID; hype,  hypercoracoid;  p,  pectoral  fin;  pt,  posttemporal,  and  «•/.  superclavicle. 

The  hypercoracoid  is  assisted  for  a  short  space  anteriorly  b}^  the 
clavicle  in  inclosing  the  large  hypercomcoid  foramen. 

The  actinosts  are  very  small,  about  as  wide  as  long,  and  have  no 
openings  between  them.  The  lowermost  one  is  attached  to  the  hypo- 
coracoid, the  remaining  three  to  the  hypercoracoid. 
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The  Shoulder  Girdle  of  Auldrhynchus  flavidu«. 

AULORHYNCHIDf. 

The  posterior  elements  of  the  cmnium  resemble  Gasterosteus  in  bein^ 
more  typical  in  arrangement  than  in  other  examples  of  the  order. 
The  pterotics  form  the  outer  lower  angle  of  the  cranium,  and  the 
articulations  of  the  epiotics  are  the  same. 

There  is  but  a  single  plate  joining  the  clavicle  to  the  cranium.  It 
is  one  of  the  series  of  lateral  line  plates,  bearing  a  tube  continuous 
with  the  lateral  line  sensory  system,  and  it  is  in  no  way  differentiated 
from  the  rest  of  them.   It  is  attached  to  the  cranium  over  the  pterotic 
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Fig.  2.— Left  shoulder  girdle  of  Aitlorhynchts  plavidub  prom  outer  side,    o,  actino6T8;  d, 
clavicle;  hyoc,  hypocoracoid;  hujH-,  hypercoracoid;  Up,  lateral  une  plates;  p,  poutclavi- 

CLE,   and  pty  P08TTEMP0RAL. 

and  the  epiotie.  Over  its  anterior  end  is  a  small  bone  bearing  a 
branched  tube  of  the  sensory  system,  which  directs  one  branch  along 
the  pterotic  and  another  over  the  occipital  region.  It  is  typical  in 
shape  and  function  of  the  supratemporal. 

The  upper  part  of  the  clavicle  turns  backward  in  a  triangular  proc- 
ess as  in  Gastei osteus.  The  lateral  line  system  of  bones  is  attached 
along  its  upper  edge  and  is  continued  backward  along  the  side  of  the 
body.  The  lower  part  of  the  clavicle  is  slender  and  is  inclined 
obliquel}^  downward  and  forward. 

The  hypercoracoid  foramen  is  })ounded  for  a  very  short  space  along 
its  anterior  side  by  the  clavicle. 
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The  hj'pocoracoid  is  a  very  slender,  widely  forked  bone.  Its  upper 
fork  is  attached  above  the  middle  of  the  clavicle,  inclosing  a  large 
triangular  space  between.  Its  outer  lower  edge  turns  over  slightly 
and  forms  the  slender  ganoid  line  along  the  lower  part  of  the  side  in 
front  of  the  pectoral. 

The  actinosts  are  very  small,  semiquadrate,  and  without  openings. 
One  and  a  half  of  them  are  attached  to  the  hypocoracoid,  two  and  a 
half  to  the  hypercoracoid. 

The  Shoulder  Girdle  of  Aulostomus  valentini. 

aulostomid^. 

The  epiotocs  are  large,  low,  conical  bones  at  each  side  of  the  supra- 
occipital.    Each  articulates  to  the  frontal  anteriorly,  to  the  exoccipital 


Fig.  3.— Left  shoulder  girdle  of  Aulobtomus  valentini  from  outer  side,    a,  actinouts;  cl 
clavicle;  hyoc,  hvpoch)racoii);  hype,  hypercoracoid;  p,  pectoral  fin;  pel.  postclavicle,  and 

pt,  POOTTEXPORAL. 

posteriorly,  and  to  the  pterotic  at  its  outiir  edge.  The  pterotic  forms 
the  posterior  lateral  angle  of  the  cranium.  It  is  anterior  to  the  exoc- 
cipitals,  which  form,  with  the  basioccipital,  a  posterior  projection. 
The  exoccipitals  project  downward  on  each  side  far  below  the  condyle 
of  the  basioccipital.     They  meet  broadly  above  the  foramen  magnum. 

The  post-temporal  is  not  united  with  the  cranium.  It  is  a  large 
ganoid  plate  seen  externally  behind  the  head,  above  and  anterior  to 
the  triangular  ganoid  portion  of  the  clavicle.  It  lies  rather  loosely 
against  the  cranium,  over,  but  scarcely  in  contact  with,  the  pterotic 
and  epiotic.  From  its  inner  surface  it  sends  a  fork  which  rests  rather 
loosely  behind  the  part  of  the  exoccipital  that  projects  below  the 
basioccipital. 

The  supraclavicle  is  absent. 

The  clavicle  is  a  rather  heavy  triangular  bone,  as  viewed  from  the 
outside.     The  anterior  edge  which  borders  the  branchial  cavity   is 
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straight.  From  its  anterior  inner  part  a  plate  of  l)one  folds  bac-k  to 
support  the  hypo  and  hypercoracoid. 

The  latter  is  a  thin  plate,  not  strongly  ossified.  Through  it  and 
entirely  within  its  edges  is  a  very  large  fenestre,  which  from  the  outer 
side  seems  to  be  partly  inclosed  by  the  clavicle,  as  the  hypercorac^jid 
is  attached  flat  against  the  inner  surface  of  that  bone. 

The  hypocoracoid  is  attac^hed  along  its  entire  anterior  edge  t-o  the 
clavicle  without  leaving  the  usual  opening  between.  The  lower  edge 
is  thickened  and  extends  backward  as  a  long  process,  which,  growing 
thin  posteriorly,  is  divided  for  most  of  its  length  into  many  bristle-like 
filaments.' 

The  three  low^er  actinosts  are  long  and  rod-like,  with  large  spacer 
between  them.  The  second  and  third  are  somewhat  closer  together 
than  the  others.  The  fourth  is  smaller,  and  is  articulated  closely 
against  the  upper  outer  end  of  the  hypercoracoid.  Two  of  them  are 
above  the  hypercoracoid  and  two  above  the  hypocoracoid. 

The  postclavicle  is  a  broad  triangular-shaped  bone,  with  a  process 
running  obliquely  from  the  upper  corner  for  articulation  with  the 
clavicle,  and  the  posterior  corner  prolonged  into  a  long  ray  of  bone. 

The  Shoulder  Girdle  of  Fistilaria  petimba. 

FI8TULARnD.E. 

The  post-temporal  is  united  to  the  cranium  bv  dentate  suture,  form- 
ing an  outer  produced  angle  on  each  side  wholly  posterior  to  the 
pterotic.  It  is  articulated  laterally  to  the  epiotic  and  the  exoccipital, 
posteriorly  slightly  to  the  frontal  and  broadly  to  the  pterotic. 


Fig.   4.— Right   shot'lder   girdle    of   Fisti'laria    pktimba    from   outside,     a,    actinosts;   cl, 
clavicle;  hyoc,  hypocoracoid.  fn/pr,  h ypkrcoracoid,  p,  1'E(Toral  fin;  pel,  postcij^vicle.  and 

«•/,  8UPERCLAVICLE. 

Though  the  post- temporals  appear  to  play  an  important  part  in 
forming  the  cranium  when  viewed  from  above,  they  form  no  part  of 
the  cranial  wall,  being  only  thin  sheets  of  bone  attached  at  their  lat- 
eral and  anterior  edges.  Were  they  removed*  the  remaining  elements 
would  bear  about  the  same  relationship  to  each  other  as  they  do  in 
the  cmnium  of  Aulostaimis. 
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The  supraclavicle  is  a  short,  scale-like  bone,  setting  low  on  the  clavi- 
cle, simply  serving  as  a  septum  between  the  clavicle  and  post-temporal, 
and  not  suspending  the  former  lower  than  it  might  be  were  it  articu- 
lated directly  to  the  post-temporal. 

The  clavicle  is  a  complex  bone,  bending  backward  at  its  upper  end 
to  support  the  long  simple  postclavicle,  which  appears  exteriorly  as  the 
upper  lateral  plate  behind  the  head.  It  (the  clavicle)  borders  nearly 
half  of  the  fenestre,  which  typically  is  through  the  center  of  the 
hypercoracoid.  It  sends  a  wide  process  from  its  middle  directly  below 
this  fenestre  backward  and  downward  to  the  hypocoracoid.  Its  lower 
end  is  straight,  running  obliquely  forward  to  where  it  joins  the  lower 
end  of  the  hypocoracoid  ("interclavicle"),  leaving  an  open  space 
behind  and  between  the  forks  of  the  hypocoracoid. 

The  hypercoracoid  is  little  more  than  a  rod  of  bone  forming  some- 
what more  than  half  of  the  fenestre,  between  it  and  the  clavicle.  It 
strongly  resembles  in  shape  and  position  the  long,  slender  actinosts. 
The  first  pectoral  ray  works  directly  on  it,  as  usual,  and  from  this  fact 
and  its  appearance  one  not  knowing  the  cartilaginous  origin  of  the 
bone  might  conceive  the  povssibility  of  the  hypercoi-acoid  having  orig- 
inated from  an  actinost.  This  fancy  is  perhaps  disturbed  by  the  fact 
that  the  upper  actinost  is  attached  to  its  upper  outer  edge. 

The  other  three  actinosts  are  attached  to  the  hypocoracoid  or  end 
in  cartilage  over  it. 

The  Shoulder  Girdle  of  Macrorhamphosus  sagifue,  (new  species.) 
macrorhamphosida. 

The  cranium  is  wedge-shaped  as  viewed  from  above.  Posteriorly 
it  is  abruptly  vertically  truncated.  The  epiotics  reach  to  the  posterior 
edge  of  the  cranium,  and,  bending  sharply  over,  show  about  half  of 
their  surface  above  and  half  posteriorly. 

The  post-tempoi-al  is  small  and  conical  and  ankylosed  to  the  cranium, 
forming  the  outer  lower  angle.  On»the  lower  surface  of  the  cranimn 
it  articulates  with  the  exoccipital  at  its  inner  edge,  and  with  the 
pterotic  anteriorly;  on  the  posterior  surface,  with  the  exoccipital  and 
the  epiotic;  on  the  superior  surface  with  the  pterotic  anteriorly,  and 
with  the  epiotic  at  its  outer  edge. 

The  supi-aclavicle  is  so  closely  attached  against  the  outer  upper  part 
of  the  clavicle  that  it  is  difficult  to  make  out.  It  scarcely  rises  above 
the  head  of  the  clavicle. 

The  line  of  bony  plates  along  the  upper  part  of  the  sides  is  continu- 
ous over  the  clavicle,  with  a  ridge  on  the  post-temporal  and  the 
pterotic.  These  are  doubtless  homologous  with  the  lateral  line  plates 
of  Avlorhynclius. 

A  broad,  thin  plate  projects  backward  from  the  middle  of  the  inner 
edge  of  the  clavicle  and  supports  the  hypercoracoid  and  the  upfier 
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part  of  the  hypocoracoid.  It  laps  over  the  hypercoracoid  and  bor- 
ders the  anterior  half  of  the  hypercoracoid  foramen,  as  seen  from  the 
ottter  side  of  the  shoulder  girdle;  but  as  seen  from  the  inner  side,  the 
hypercoracoid  entirely  incloses  its  foramen,  protecting  it  anteriorly, 
however,  by  a  very  narrow  margin. 

The  postclavicle  is  a  long,  simple  ray  of  bone  carried  by  a  project- 
ing plate  from  the  upper  end  of  the  clavicle. 

The  hypoclavicle  is  a  very  wide,  thin  plate,  with  an  anterior  rod  of 
bone  reaching  to  the  lower  end  of  the  clavicle  and  inclosing  a  large 
fenestre.     From  just  in  front  of  the  lower  actinost  a  straight  ridge 


Fig.  5.— Right  shoulder  girdle  op  Macrorhamphosus  saoifus  from  outer  girdle.     For  let- 
tering SEE  Fig.  i. 

runs  obliquely  forward  to  near  the  lower  edge  of  the  hypocoracoid, 
where  it  turns  at  a  sharp  angle,  and,  following  the  edge  of  that  bone, 
runs  horizontally  forward  to  its  end  at  the  clavicle. 

The  lower  actinost  is  very  much  enlarged.  It  cuts  a  large  space 
from,  and  continues  down  over  the  outer  surface  of,  the  hypocoracoid 
nearly  to  its  middle.  It  ends  in  a  sharp  point.  The  others  are  some- 
what pointed  below,  and  grow  smaller  upward.  There  is  a  raised 
condyle  on  the  hypercoracoid  resembling  the  heads  of  the  actinosts 
for  the  first  rays  of  the  pectoral  to  work  on.  All  but  the  lowest 
actinost  are  attached  to  the  hypercoracoid. 
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The  Shoulder  Girdle  of  ^Eoliscus  btrigatus. 
cbntri8cidje. 

The  shape  of  the  cranium  resembles  that  of  JIaerorhamphosus,  being 
wedge-shaped  as  viewed  from  above  and  vertically  truncated  pos- 
teriorly. 

On  its  superior  surface  are  five  narrow  wedge-shaped  bones.  The 
longest  is  the  supraoccipital.  About  half  of  its  length  separates  the 
posterior  part  of  the  f  rontals.  On  each  side  of  it  are  the  epiotics,  of 
the  same  width  but  shorter.  Anteriorly  they  cut  a  V-shaped  piece  out 
of  the  end  of  each  frontal.  The  posttemporals  are  the  most  lateral  and 
the  shortest  of  these  bones.  They  cut  a  V-shaped  piece  from  the  ends 
of  the  pterotics.  On  the  superior-lateral  surface  of  the  cranium  they 
are  remote  from  the  epiotics,  but  on  the  posterior  surface  they  send  a 
process  up  to  them. 


Fio.  6.— Right  shouldbr  oibdlb  op  iEoLiscus  ettbioatus  fbom  innbb  side.    Fob  lbttkeino  skb 

Fig.  4. 

The  parietals  and  opisthotics  are  absent.  The  articular  facets  of  the 
exoccipitals  are  at  the  extreme  lower  part  of  the  cranium  below  the 
middle  of  the  basioccipital  condyle.  The  exoccipitals  show  no  tendency 
to  approach  and  join  over  the  basioccipital. 

The  myodome  appears  to  be  wholly  absent. 

The  supraclavicle  shows  externally  as  a  long,  narrow,  ganoid  bone, 
extending  horizontally.  It  is  enlarged  anteriorly  and  is  concave  at  its 
end  for  the  reception  of  the  end  of  the  posttemporal.  It  laps  over  the 
edge  of  the  clavicle  somewhat  and  is  firmly  attached  by  a  simple  suture. 

Directly  above  is  a  somewhat  similar  ganoid  plate  attached  along 
the  edge  of  the  supraclavicle  by  a  smooth  inconspicuous  suture.  It 
extends  farther  back  than  the  supraclavicle  and  appears  to  be  one  of 
the  series  of  lateral  plates.  Both  it  and  the  supmclavicle  attach  by 
dentate  suture  to  the  wide  lateral  plate  behind  it.  Above  these  are 
the  median  plates  of  the  back. 
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The  clavicle  shows  externally  as  a  wide  triangular  plate  reaching 
nearly  to  the  pectoral,  its  anterior  end  descends  bordering  the  gill 
opening  as  usual.  From  the  inside  the  clavicle  appears  about  three 
times  longer  than  deep.  From  the  inner  upper  edge  a  thin  plate  of 
bone  turns  down  to  the  hypercoracoid. 

The  hypercoracoid  does  not  nearly  contain  its  foramen,  but  is 
assisted  above  by  the  inner  plate  of  the  clavicle. 

A  simple  postclavicle  is  attached  to  the  posterior  end  of  the  clavicle 
directly  above  the  hypercoracoid.  It  is  a  very  slender  ray  of  bone 
bending  sharply  down  to  a  level  with  the  lower  pectoral  ray  and  thence 
reaching  horizontally  far  back  and  ending  as  a  tine  filament. 

The  hypocoracoid  is  a  nearly  squai'e  thin  plate,  with  a  slender 
process  running  from  its  lower  anterior  corner  at  a  right  angle  with 
its  anterior  edge  to  the  lower  end  of  the  clavicle.  From  its  upper 
posterior  corner  obliquely  toward  the  lower  anterior  corner  the  lower 
actinost  cuts  in  and  subdivides  it. 

The  upper  ray  of  the  pectoml  works  directly  upon  the  hypercora- 
coid. Three  of  the  actinosts  are  borne  by  the  hypercoracoid  and  one 
by  the  hypocoracoid. 

All  of  the  inner  elements  of  the  shoulder  girdle  are  extremely  thin 
delicate  plates,  but  slightly  ossified,  and  generally  strengthened  by 
osseous  ridges. 
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NORTH  AMERICAN  PARASITIC  COPEPODS  OF  THE  FAMILY 
ARGULIDiE,  WITH  A  BIBLIOGRAPHY  OF  THE  GROUP 
AND  A  SYSTEMATIC  REVIEW  OF  ALL  KNOWN  SPECIES. 


By  Chakles  Branch  Wilson, 

Department  of  Biology^  State  Normal  School,  Westfieldy  Masmchusetts, 


INTRODUCTION. 

The  present  paper  is  the  first  of  a  series,  now  in  course  of  prepara- 
tion, on  the  parasitic  copepods,  based  primarily  on  the  large  collec- 
tion of  this  interesting  groupbelonging  to  the  U.  S.  National  Museum, 
which  has  been  placed  in  the  author's  hands  for  study.  The  great 
majority  of  the  specimens  came  originally  from  the  U.  S.  Fish  Commis- 
sion, and  in  addition  all  the  unaSsigned  material  at  the  disposal  of  the 
Commission  was  turned  over  to  the  writer  by  Dr.  H.  C.  Bumpus  and 
Dr.  Hugh  M.  Smith,  to  be  added  eventually  to  the  National  Museum 
collection.  To  Dr.  Bumpus  the  author  is  also  under  obligation  for  the 
innumerable  facilities  in  the  way  of  collecting  and  studying  living 
material  which  are  always  attendant  upon  a  summer  spent  in  the  U.  S. 
Fish  Commission  laboratory  at  Woods  Hole. 

Further  acknowledgment  is  made  of  much  valuable  assistance  ren- 
dered by  Dr.  Smith,  who  has  placed  every  facility  at  the  author's  dis- 
posal, particularly  of  the  inland  stations  of  the  U.  S.  Fish  Commission, 
where  no  work  of  the  kind  has  ever  been  done  before;  by  Prof.  Jacob 
Reighard,  director  of  the  station  at  Ann  Arbor,  Michigan,  who  dis- 
covered the  new  species  Argulus  amei'icanxis^  and  who  has  spared  no 
pains  to  secure  just  the  material  asked  for,  and  finally  by  Mr.  Vinal 
N.  Edwards,  whose  ability  as  a  collector  has  placed  so  many  other 
investigatoi*s  under  obligation. 

Hence  while  these  papers  are  to  be  primarily  reports  upon  the 
National  Museum  collection,  it  is  purposed  to  combine  with  them  the 
notes  and  results  obtained  from  the  work  at  the  U.  S.  Fish  Commis- 
sioni  and  to  add  also  considerable  that  has  come  through  private 
research,  in  order  that  they  may  be  made  as  complete  as  possible. 

Since  this  is  the  first  attempt  made  in  America  upon  this  great  crus- 
tacean group,  it  will,  even  at  its  best,  of  necessity  be  found  deficient. 
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HISTORICAL. 

In  compiling  the  bibliography  here  presented  it  was  quickly  found 
that  but  a  single  species,  the  European  Argidns  foliaceus^  had  been 
studied  at  all  completely.  In  fact,  with  the  exception  of  three  papers, 
one  by  Dana  and  Herrick  (1837),  another  by  Thorell  (1864),  and  the 
third  by  Kellicott  (1877),  all  the  work  done  outside  of  mere  system- 
atic enumeration  and  description  of  species  has  been  upon  this  one 
form.  From  it  has  been  obtained  practically  all  the  knowledge 
hitherto  possessed  of  the  ontogeny  of  the  entire  group,  with  its 
important  bearing  upon  their  systematic  position.  Dana  and  Herrick 
(1837)  do  picture  a  larval  Argulus  catostomi^  but  the  accompanying 
description  is  so  brief  as  to  have  very  little  practical  value.  And 
Kellicott's  interesting  description  of  a  larval  Argvlus  (1880)  had  the 
misfortune  to  be  published  in  a  periodical  that  died  at  the  end  of  the 
first  volume,  so  that  it  has  remained  virtually  unknown. 

Moreover,  both  A.  foliaceus  and  A.  catostomi  and  Kellicott's  A, 
stizostethii  are  fresh-water  forms,  and.  hence  absolutely  nothing  has 
been  known  of  the  development  of  the  large  salt-water  representation 
of  the  group,  which,  as  we  shall  see,  is  very  similar  to  that  of  Kelli- 
cott's species. 

While  it  does  not  change  the  accepted  ontogeny  in  any  of  its  great 
fundamental  principles,  it  will  be  found  to  be  radically  different  in 
many  of  the  details. 

Although  the  entire  group  was  thus  for  a  long  time  represented  by 
the  single  species,  yet  such  a  meager  representation  was  more  than 
offset  by  a  remarkably  wide  distribution. 

A.  folidceus  was  found  quite  commonly  throughout  the  larger  part 
of  Europe,  and  quickly  became  well  known.  Singularly  enough,  sub- 
sequent discoveries  have  brought  to  light  only  two  other  European 
species.  All  the  rest  of  the  group,  with  some  exceptions,  have  been 
found  in  American  waters,  and  since  the  four  new  species  here  recorded 
are  also  American,  it  seems  as  if  Kroyer's  original  statement  that  the 
great  American  continent  is  the  proper  habitat  of  the  Argulidse  were 
likely  to  prove  true. 

But  since  more  than  half  the  entire  group  and  eight  out  of  the 
thirteen  North  American  species  are  marine,  Thorell's  notion  that  this 
family  is  partial  to  fresh  water  must  be  set  aside. 

These  facts  ought  at  least  to  correct  such  statements  as  that  made  in 
Parker  and  Haswell's  Text-book,*  that  Argulus  "is  an  external  para- 
site on  fresh- water  fishes — carp,  stickleback,  etc." 

In  the  face  of  such  facts  it  is  all  the  more  remarkable  that  no  Ameri- 
can zoologist  has  ever  investigated  the  group. 

Dana  and  Herrick  (1837),  Kellicott  (1877  and  1880),  Gould  (1841), 
and  Dana  (1852)  have  each  described  new  species.     The  first  three 

*  First  volume,  p.  531. 
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descriptions  are  well  written  and  quite  conlplete,  but  the  other  two 
are  almost  worthless.  Afterwards  Dr.  S.  I.  Smith,  in  the  Inverte- 
brates of  Vineyard  Sound  (1874),  described  three  new  species  and 
mentioned  two  of  the  others  as  probably  occurring  in  the  vicinity. 
These  six  descriptions,  with  an  annotated  List  of  Described  Species, 
by  Richard  Rathbun  (1884),  comprise  all  the  American  literature  upon 
the  family. 

No  one  since  Jurine's  day  (1806)  has  compiled  a  bibliography  of  the 
Argulidse,  and  but  once  (Thorell,  1864)  has  there  been  any  attempt  to 
present  a  review  of  all  known  species. 

These  facts  at  once  warrant  the  following  attempt,  and  guarantee 
that  it  will  be  of  necessity  more  or  less  defective.  But  it  is  hoped 
that  it  may  be  of  service  as  a  basis  for  future  work. 
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tis  doradis. 
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1864.  Thorbll,  M.  T.  Om  tvenue  Europeiske  Ai^lider;  jemte  anm&rkninpiar  om 
Ai^^idernas  morfologi  och  systematiska  stallning,  samt  en  ofversigt  af  de 
for  narvarande  kiinda  arterna  af  denna  familj. 

Oefversigt  af  Kongl.  Vctenskaps-Akademiens  Fdrhandlingar,  1864,  No.  1.  Pp.  7-72,  pis. 
II-IV. 

Translated  in  Annals  and  Magazine  of  Natural  History,  3d  ser.,  XVIII,  1866,  pp.  149-169. 
268-286,  43&-451. 

Summary  and  description  of  all  known  species.  Advocates  inclusion  of  the  Argiilidffi  as 
a  third  suborder  under  the  order  Branchiopoda,  of  equal  value  with  the  Phyllopods  and 
Cladocera,  and  to  be  called  Branchiura. 

1864.  Thor£ll,  M.  T.    Om  Argulus  dactylopteri,  eu  ny  Vestindisk  hafis-aiigulid. 

Oefversigt  af  Kongl.  Vetenskaps-Akademiens  Fdrhandlingar,  1864,  No.  10.  pp.  609-614, 

pi.  XVI. 

Describes  and  figures  this  new  species. 
1866 — .  Gerstaecker,   A.     Arthropoda,  in  Bronn*8  Klassen  und  Ordnungen  des 
Thier-Reichs,  V,  Leipzig  und  Heidelberg. 
Retracts  his  former  classification  and  places  the  Aigulidse  under  the  Branchiopoda,  p.  16. 

1871.  Lkydig,  Franz.    Ueber  einem  Ai^gulus  der  Umgebung  von  Tubingen. 
Archiv  fQr  Naturgeschichte,  XXXVII,  pt.  1,  pp.  1-24. 

Adopts  Thorell's  classification,  placing  the  Argulids  under  the  Branchiopoda.  Describes 
and  figures  the  new  species  A.  phoxini. 

1874.  Smith,  S.  I.    The  Invertebrates  of  Vineyard  Sound. 

Report  of  U.  S.  Commissioner  of  Fish  and  Fisheries,  1874. 

Describes  (pp.  574,  575)  the  new  species  A.  laticauda,  A.  lotus,  and  A.  megalaps,  but  gives 
no  figures. 

1875.  Claus,  Carl.     Ueber  die  Entwickelung,  Organisation  und  systematische  Stel- 

lung  der  Arguliden. 

Zeitschrift  fQr  wissenschaftliche  Zoologie,  XXV,  pp.  217-284,  pis.  xiv-xviii. 

From  studies  of  A.  foUaceue  and  A.  coregoni  advocates  the  placing  of  the  Argulidse  as  a 
second  suborder  of  the  Branchiura,  under  the  order  Copepoda,  the  other  suborder,  the 
Eucopepoda,  consisting,  respectively,  of  the  free-swimming  Ck)pepod9  ( Giiattwtiomata)  and 
the  parasitic  forms  exclusive  of  the  Argulids  {Pamgita  or  Siphonottomata),  the  classifica- 
tion adopted  by  Parker  and  Haswell. 

1877.  Kellicott,  David  S.    Description  of  a  New  Species  of  Argulus. 
Bulletin  of  the  Buffalo  Society  of  Natural  Science,  III,  p.  214. 
Describes  and  figures  A.  lepidoHei,  f6und  on  the  gar-pike  in  the  Niagara  River. 

1880.  Kellicott,  David  S.     A  Larval  Argulus. 
North  American  Entomologist,  I,  p.  57. 

Describes  the  larva  of  an  undetermined  species  of  Argulus.  The  eggs  require  eighty  days 
to  hatch,  and  the  newly  hatched  larva  has  all  the  appendages  of  the  adult  (A.  stizostcthii). 

1880.  Kellicott,  David  S.     Argvdxis  slizosUthiiy  n.  s. 

American  Journal  of  Microscopy  and  Popular  Science,  V,  p.  53. 

Describes  and  figures  the  new  species  which  was  obtained  from  a  blue  pike  in  the  Niag- 
ara River.  This  account  was  published  two  months  after  the  preceding,  and  although  not 
actually  so  stated,  yet  the  details  agree  so  folly  as  to  leave  it  almost  certain  that  these  are 
the  adults  of  which  tbo^e  were  the  larvae. 

1882.  Faxon,  Walier.     Bibliography  of  the  Crustacea. 

Bulletin  of  the  Museum  of  Comparative  Zoology  Harvard,  IX,  No. 
Includes  only  the  embryological  literature. 

1883.  Van  Bbnbden,  P.  J.     Animal  Parasites  and  Messmates. 

International  Scientific  Series,  XIX,  D.  Appleton  &  Co. 

1884.  Rathbun,  Richard.     Annotated  List  of  Described  Species  of  Parasitic  Cope- 

pods  (Siphonostoma)  from  American  Waters  contained  in  the  U.  S.  National 
Museum. 
Proceedings  of  the  U.  S.  National  Museum,  VII,  p.  483. 

1886.  Kellicott,  David  S.    A  Note  on  Argulus  catostomi. 

Proceedings  of  the  American  Society  of  Microscopisus  VII,  p.  144. 

Records  the  fact  that  this  "hitherto  rare  and  supposed  marine  species  of  such  beauty 

occurs  in  our  fresh- water  lakes,"  having  been  taken  by  Prof.  S.  H.  Gage  from  suckers  in 

Cayuga  Lake,  Ithaca,  New  York,  May,  1866. 
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1891.  Parker,  G.  H.    The  Compound  Eyes  in  Crustaceans. 

Bulletin  of  the  Museum  of  Comparative  Zoology  Harvard,  XXI,  p.  77. 
Detjcribes  the  eyes  of  an  Argulus  found  on  Fundulus  hd/eroclittu  in  an  aquarium. 

1891.  Van  Beneden,  P.  J.     Un  Argule  nouveau  des  cAtes  d'Afrique. 
Bulletins  de  I'Acad^mie  royale  de  Belgique  (3),  XXII,  p.  869. 
Describes  and  figures  the  new  species  A.  meiita. 

1891.  SxrHLMANN,  F.     GyropeUis  ranarum, 

ZoologL«K!ber  JahrbQcher,  Systematische,  VI,  pp.  152-154. 
Describes  and  gives  tex^figure  of  the  new  species. 

1892.  Weber,  L.     Die  Susswasser-Crustaceen  des  indischen  Archipels. 

Zoologische  Ergebnisse,  II,  p.  544. 

Describes  the  new  species  A.  indicus,  but  gives  no  figure  save  one  of  the  posterior  legs. 

1895.  Carphin,  J.     Argulus  foliaceus  in  the  Edinburgh  District. 

The  Annals  of  Scottish  Natural  History,  1895,  p.  255. 

Seven  specimens  of  A.  foliaceuB,  six  free  and  one  attached  to  a  stickleback,  found  in  a 
canal  among  Anacharis,  near  Meggatlandgate. 

1896.  Drybowski,  B.     Nowe  poglady  i  tearye  z  zakresu  anatomii  porownawcj^j. 

Kosmos  polski,  XX,  XXI. 

Compares  the  appendages  of  Argulidee,  Cladocera,  Ck>pepoda,  etc. 

1897.  BouviER,  £.  L.    Observations  sur  les  Argulid^s  du  genre  Gyropeltis  recneillia 

par  M.  Geay  au  V^n^zuela. 

Bulletin  du  Museum  d'histoire  naturelle,  Paris,  1897,  pp.  18-19,  7  text  figures. 

Describes  the  new  species  geayi  and  refers  three  other  specimens  to  the  species  koUari 
Heller. 

1899.  BouviER,  E.  L.  Sur  les  Argulid^s  du  genre  (ivropeltis  recueillis  r^cemment  par 
M.  Geay  dans  la  Guyane. 

Bulletin  du  Mnsdum  d'histoire  naturelle,  Paris,  1899,  pp.  89-41. 

Describes  three  new  species,  reperta,  itriata,  and  bideiUaUt,  and  now  claims  that  the  three 
specimens  which  were  referred  to  koUari  in  1897  are  really  a  new  species,  for  which  he  pro* 
poses  the  name  discoidali». 

1899.  BouviER,  E.  L.     Lee  Crustac^  Parasites  du  genre  Dolope,  Audouin. 

Bulletin  de  la  Socidt^  Philomathiquc  de  Paris,  8th  ser..  X,  pp.  58-81,  and  9th  ser.,  I,  pp. 
12-40. 

Restores  the  original  name  (Dolopt)  proposed  for  this  genus  by  Audouin  (1887). 

Describes  and  gives  text-figures  of  the  new  species  contained  in  the  two  preceding  papers. 
A  fine  summary  of  the  genus  and  all  known  species. 

1901.  Thielb,  Johannes.     Diagnosen  neuer  Arguliden-Arten. 
Zoologlscher  Anreiger,  XXIII,  pp.  46-48. 

Descrit>es  three  new  species  of  Argulus,  (x/rieanu»,  Japonicw,  and  seutiformU;  eetabliahea 
the  new  genus  ChonopeUU,  and  describes  the  single  species  inermU.  No  figures  for  any  of 
the  species. 

ECOLOGY. 

The  problems  of  parasitism  and  its  attendant  degeneration  are  among 
the  most  interesting  in  the  whole  realm  of  ecology,  and  nowhere  can 
they  be  studied  to  any  better  advantage  than  among  the  parasitic 
copepods. 

We  can  find  here  eveiy  grade  of  pai*asitism  and  can  easily  follow 
the  resultant  effects  in  the  habits  and  morpholgy  of  the  parasites 
themselves.  There  are  forms  like  Argulus  which  not  only  move  about 
all  over  the  body  of  their  host,  but  also  change  frequently  from  one 
species  of  fish  to  another,  and  can  even  leave  their  host  at  will  and 
swim  about  freely,  sometimes  for  several  days,  before  returning. 

Retaining  thus  completely  their  powers  of  locomotion  we  should 

not  expect  nor  do  we  find  in  them  any  degeneration,  but  rather  such 
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a  modification  of  the  various  organs  especially  used  in  parasitism — 
e.  g.,  organs  for  clinging  to  their  host,  for  piercing  after  blood,  etc., 
as  will  the  better  adapt  them  to  their  specific  use. 

Then  we  find  forms  like  Caligus  which  roam  about  freely  over  their 
host's  body  but  do  not  apparently  leave  it  voluntarily,  though  they  cap 
swim  well  enough  when  compelled  to  do  so. 

Here  also  we  should  not  expect  any  marked  degeneration,  but  rather 
a  more  complete  adaptation  of  the  various  organs. 

The  first  evidence  of  degeneration  in  this  genus  lies  apparently  in 
the  inclination  toward  free  swimming  and  not  so  much  in  the  ability 
to  perform  it.  In  these  two  large  genera,  ArgnhiA  and  CaligtLs^  the 
inales  and  females  differ  but  slightl}',  and  in  some  species  of  Argvlns 
they  may  even  be  approximately  of  the  same  size.  The  fact  that  the 
ArgulidflB  do  not  carry  their  eggs  about  with  them  tends  still  farther 
to  eliminate  the  sexual  differences,  while  in  the  Caligidee  the  presence 
or  absence  of  the  long  egg  pouches  with  the  attendant  modifications  of 
structure  constitute  the  chief  sexual  distinctions. 

^ot  so,  however,  in  forms  like  Pandairm^  for  here  both  sexes  usually 
fasten  themselves  in  one  place  and  remain  there  for  a  long  time.  They 
are  also  so  dissimilar  in  habits  and  structure  that  the  males  have  been 
hitherto  placed  in  an  entirely  separate  genus  (Nogagus)^  and  the  two 
sexes  have  been  proved  to  belong  to  the  same  species  only  by  being 
repeatedly  found  in  actual  coition.  As  is  usual  in  such  cases  the  female 
is  the  more  degenerate  and  can  only  crawl  about  slowly;  she  is  so 
heavy  and  clumsy  that  she  can  not  swim  at  all. 

Here  then  is  evidence  of  structural  degenei*ation,  not  very  marked 
as  yet,  since  fully  developed  swimming  organs  are  retained  though  they 
can  not  be  used  in  the  adult  state. 

The  male  Pandarus^  on  the  contrary,  not  only  retains  the  locomotor 
structures  but  can  use  them,  being  able  to  swim  about  freely  whenever 
occasion  demands. 

Again  there  are  forms  like  PMUctkys  in  which  both  the  male  and 
female  have  become  practically  incapable  of  locomotion,  but  are  still 
found  free  in  the  mucous  canals  and  sinuses  of  fishes.  In  them  the 
locomotor  organs  are  markedly  degenerate  having  dwindled  to  mere 
stumps  without  joints  or  setae. 

And,  finally,  we  find  forms  like  Chondracanthvs^  Anchx/rella^  and 
Leniea^  in  which  the  female  is  absolutely  incapable  of  motion,  being 
fixed  in  one  position  for  life,  while  the  male  has  dwindled  to  a  mere 
pigmy  adherent  to  some  part  of  the  female's  body.  The  male  can  still 
move  about  somewhat  but  the  female  has  lost  all  trace  of  every  append- 
age except  those  which  serve  to  fasten  her  to  her  host. 

It  is  purposed  in  these  papers  to  bring  out  as  fully  as  possible  such 
interesting  gradations,  the  present  paper,  of  course,  being  confined  to 
the  Argulidaj. 
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These  are  wholly  external  parasites,  and  though  sometimes  found 
upon  the  skin  or  the  fins,  they  are  usually  confined  to  the  branchial 
cavity  of  their  host.  They  may  be  sought  on  the  inner  wall  of  the 
operculum  or  in  the  shallow  pocket  behind  the  posterior  gill  atch,  but 
ai*e  never  found  upon  the  gills  themselves  except  through  accident. 
They  cling  to  their  host  by  means  of  the  anterior  maxillipeds  which 
are  modified  for  this  purpose  into  sucking  disks,  somewhat  similar  to 
those  upon  the  arms  of  Cephalopods.  And  by  a  sort  of  walking  motion 
of  these  same  suckers  they  are  enabled  to  scuttle  about  quite  rapidly 
over  the  fish's  skin  so  long  as  it  remains  moist.  But  they  are  unable 
either  to  fasten  themselves  to,  or  to  make  any  progress  over,  a  dry  sur- 
face. The  posterior  maxillipeds  are  also  modified  into  clasping  organs 
aimed  with  hooks  at  the  tips,  spines,  and  setae  along  the  sides,  and  a 
large  plate  on  the  basal  joint  whose  surface  is  usually  raised  into  rough 
papillae,  and  whose  posterior  edge  is  furnished  with  three  stout  spines 
whose  chief  use  seems  to  be  to  act  as  a  firm  brace  while  the  pointed 
proboscis  is  being  thrust  forward  into  the  flesh  of  the  host  in  order  to 
draw  blood.  And  finally  the  basal  joints  of  the  anterior  antennse  are 
developed  into  a  pair  of  enormous  curved  hooks  which  assist  somewhat 
in  holding  the  Argulus  to  its  host.  But  their  chief  use  is  apparently 
to  keep  the  anterior  edge  of  the  carapace  firmly  in  position  while  the 
proboscis  is  being  worked. 

Whether  the  Argulus  remain  upon  the  outer  skin  or  in  the  branchial 
cavity  it  is  continually  subjected  to  considerable  friction  as  the  fish 
moves  about  through  the  water,  especially  if  its  host  happens  to  be  a 
fish  of  rapid  movements,  and  there  is  an  absolute  certainty  that  it  will 
be  washed  off  if  its  hold  is  loosened  for  ever  so  short  an  interval. 

To  lessen  the  friction  as  well  as  to  get  the  full  use  of  its  grasping 
organs,  the  Argulus  (and  the  same  is  also  true  of  the  Caligidse)  always 
takes  a  position  with  its  own  longitudinal  axis  parallel  to  that  of  its 
host,  and  its  head  pointing  in  the  same  direction.  In  this  position  all 
the  grasping  organs  just  mentioned  work  together  to  prevent  any  slid- 
ing backward  over  the  fish's  skin.  In  addition,  the  lower  surfcice  of 
the  carapace,  more  particularly  at  the  anterior  margin  and  along  the 
edges,  is  quite  thickly  studded  with  short  triangular  spines,  which 
point  downward  and  backward,  and  catch  firmly  in  the  skin  of  the 
host.  At  the  bases  of  both  pairs  of  antennse,  and  in  many  species, 
just  behind  the  mouth  and  between  the  bases  of  the  second  maxillipeds 
are  paired  spines  much  larger  and  stouter,  which  evidently  serve  a 
similar  purpose. 

Though  there  may  be  little  evidence  of  degeneration  in  these  Argu- 
lids,  therefore,  there  are  abundant  modifications  to  suit  their  acquired 
parasitic  habits. 

Upon  the  death  of  its  host  an  Argulus  leaves  the  body  at  once  if  it 
be  in  the  water  and  swims  about  activelv  in  search  of  a  new  victim. 
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If  the  fish  has  been  removed  from  the  water  the  parasite  usually 
remains  within  the  branchial  cavity  since  this  retains  moisture  longer 
than  any  other  portion  of  the  external  surface.  It  is  no  uncommon 
thing  to  find  them  alive  there  several  hours  after  the  fish's  death. 

Upon  removal  to  an  aquarium  the  Argulids  are  found  to  have  retained 
their  locomotor  ability  to  a  greater  degree  than  any  other  group  of 
the  parasitic  copepods. 

And  there  is  no  distinction  of  sex  in  this,  for  males  and  females 
alike  swim  about  with  as  much  freedom  and  as  great  rapidity  as  any 
of  the  so-called  free  copepods.  And  their  sucker  feet  enable  them  to 
rest  by  attaching  themselves  to  the  sides  of  the  aquarium,  to  stones, 
algae,  or  any  other  convenient  surface,  instead  of  by  balancing  after 
the  manner  of  Cyclops  and  allied  forms.  In  swimming,  the  four  pairs 
of  legs  are  used  as  the  propelling  agents,  and  are  provided  with  a 
fringe  of  long  plumose  setae  for  that  purpose. 

The  abdomen  is  elevated  at  an  angle  of  about  45  degrees  with  the 
plane  of  the  body  and  seems  to  serve  somewhat  as  a  rudder,  but  the 
most  of  the  steering  is  accomplished  by  a  flexion  of  the  thorax  on 
the  head  carapace.  The  result  is  an  easy  gliding  motion,  wholly  des- 
titute of  the  jerkiness  so  characteristic  of  free  copepods,  and  more 
resembling  that  of  Artemia  and  Brancldpiis.  They  usually  move 
with  sharp  turns  in  nearly  every  direction,  often  making  a  complete 
summersault,  or  turning  upward  and  scuttling  along  back  downward 
on  the  under  side  of  the  surface  film  of  the  water  after  the  manner  of 
some  snails. 

But  though  their  ordinary  motion  is  slow  and  easy,  they  can  dart 
about  with  considerable  rapidity  upon  occasion. 

The  length  of  the  plumose  setae  on  the  swimming  legs  seems  to 
determine  in  great  measure  the  rapidity  of  movement.  In  some  spe- 
cies {laticauda^  verstcolar^  etc.)  the  setae  are  long  and  stout,  while  in 
others  {iiiger^  alosae^  etc.)  the}'  are  short  and  weak.  It  follows  that  the 
former  species  are  capable  of  much  more  rapid  and  energetic  motion 
than  the  latter. 

In  an  aquarium  these  Argulids  seldom  exhibit  the  disagreeable  pro- 
pensity shown  by  the  Caligids  of  crawling  up  as  far  as  possible  on  the 
sides  of  the  aquarium  above  the  surface  of  the  water  and  remaining 
there  until  dead  and  dried  up. 

On  the  contrary,  they  are  easily  kept  in  confinement  and  make 
docile  and  highly  interesting  laboratory  material. 

As  a  natural  consequence  of  its  freedom  of  motion,  an  Argulus  is  not 
as  closely  confined  to  a  single  species  of  fish  as  are  the  other  copepod 
parasites.  This  fact  is  very  apparent  from  an  examination  of  the  list 
of  hosts  following  the  description  of  each  species  (p.  704). 

It  is  to  be  remembered  in  this  connection  that  our  knowledge 
of  these  American  forms  is  as  yet  extremely  meager.  When  some 
of  them  come  to  be  known  as  well  as  the  European  A.  foliacevs^  the 
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host  list  will  probably  approach  moi-e  nearly  to  the  fabulous  length 
which  it  has  reached  in  that  species,  and  may  even  include  frog  tad- 
poles or  salamanders.  At  all  events,  it  is  pretty  safe  to  predict 
that  future  observations  will  swell  the  list  of  hosts  for  nearly  every 
species. 

Not  merely  is  the  same  species  of  Argulus  found  upon  many  diflfer- 
ent  kinds  of  fish,  but  even  the  same  individuals  must  of  necessity  fre- 
quently change  their  host.  This  follows  as  a  result  of  their  habit  of 
egg  laying. 

Unlike  other  copepoda,  the  eggs  are  not  carried  about  in  sacs 
attached  to  the  body,  but  are  fastened  to  stones,  to  the  bottom,  or  to 
any  convenient  surface.  This  necessitates  the  desertion  of  its  host  by 
the  parasite  during  the  period  of  egg  laying,  with  little  chance  of  ever 
finding  it  again,  and  with  at  least  the  possibility  that  another  fish  of 
the  same  species  can  not  be  found  at  once.  This  is  especially  true  of 
the  males,  which  are  very  ardent  during  the  breeding  season,  as  noted 
long  ago  by  Jurine  (1806),  and  often  leave  their  host  to  roam  about 
in  search  of  a  female.  This  desertion  of  the  host  at  the  spawning  time 
is  also  confirmed  by  the  origin  of  some  of  the  material  now  under 
consideration. 

The  types  of  Professor  Smith's  new  species  are  all  recorded  as  taken 
apart  from  fish,  two  specimens  of  A.  laticaudd  from  among  algae  in 
August  and  another  taken  in  a  tow  net  early  in  September;  a  single 
specimen  of  A,  latus  taken  in  a  toiiv  net  at  the  surface  July  1,  and 
three  specimens  of  A.  megcdops^  also  in  a  tow  net,  July  8.  Again, 
A.  foUdceus  is  reported  as  having  been  found  among  Anacharis  in  a 
canal  near  Edinburgh,  Scotland,  on  August  26.  Six  of  the  seven 
specimens  were  roaming  about  free,  while  the  seventh  was  attached 
to  a  stickleback  (1895). 

And  finally,  the  actual  voluntary  desertion  of  their  host  has  been 
observed  several  times  in  aquaria,  not  merely  when  the  Arguli  were 
harbored  by  a  diflferent  species  of  fish  from  that  upon  which  they  were 
found,  but  also  when  host  and  parasite  were  not  separated  at  all,  but 
placed  in  the  aquarium  together  (1880).  To  be  sure,  even  in  the  latter 
case,  the  surroundings  were  more  or  less  artificial,  but  it  hardly  se^ms 
as  if  they  could  be  enough  so  to  account  wholly  for  the  restlessness 
exhibited  by  the  Arguli.  The  fish  very  quickly  quieted  down  and 
acted  in  a  perfectly  normal  manner.  That  the  pai-asites  did  not  become 
equally  quiet  renders  it  very  probable  that  there  must  be  some  founda- 
tion for  such  nomadic  habits  in  their  ordinary  behavior  under  normal 
conditions. 

It  is  not  to  be  inferred,  however,  that  an  Argulus  has  no  preference 
in  the  choice  of  a  host. 

On  the  contrary,  it  is  probable  that,  like  other  parasites,  each  species 
prefers  a  certain  kind  of  fish,  or  at  the  most  a  few  different  and  probably 
closely  related  kinds. 
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But  we  may  reasonably  infer  that,  after  withdrawal  from  its  host 
for  the  purpose  of  egg  laying,  if  an  Argulus  is  unable  to  find  another 
fish  of  the  same  species  it  is  willing  to  take  almost  any  temporary  host 
obtainable,  transferring  afterwards  as  opportunity  offers.  In  confir- 
mation of  such  an  inference  the  following  experiments  were  made  on 
A.  catostami  and  A.  versicolor  for  fresh-water  forms  and  on  A.  l^ti- 
Cauda  and  A.  megalops  from  salt-water  fishes. 

1.  A,  catoatomi  is  usually  found  upon  the  common  *'  sucker,"  6b^<w- 
tmnus  commersonii  (Lac^pede),  from  which  it  was  originally  obtained 
and  named,  but  it  also  occurs,  and  in  the  author's  experience  even 
more  abundantly,  upon  the  chub  sucker,  Erimyzon  sucetta  oblo7i<fU8 
(MitchiU). 

It  was  desired  to  keep  some  of  these  parasites  through  the  breeding 
season  and  also  to  ascertain,  if  possible,  how  they  find  and  attach 
themselves  to  their  host.  But  suckers  are  large  and  clumsy  fish, 
difficult  to  transport,  and  requiring  large  aquaria.  Added  to  this  is 
the  fact  that  the  easiest  method  of  obtaining  them  at  the  season  when 
the  Arguli  are  breeding  is  by  spearing,  and  that  this  usually  kills  the 
fish. 

For  these  reasons  they  were  removed  from  the  suckers  and  trans- 
ported to  the  laboratory  in  jai's.  ^  It  was  evident,  however,  that  they 
could  not  be  kept  for  any  length  of  time  without  a  host,  and  accord- 
ingly several  species  of  fish  were  tried,  the  sunfish  (Lepomis  gUibomis 
Linnseus),  the  dace  {NotropU  megalaps  Rafinesque),  the  yellow  perch 
(P.  jlavescens  Mitchill),  and  a  species  of  minnow,  locally  known  as  the 
"mummichug."  When  the  fish  were  placed  in  the  aquarium,  the 
Arguli  very  unexpectedly  paid  no  attention  to  them  and  did  not  appear 
to  recognize  their  presence  in  any  way,  and  yet  several  days  had 
elapsed  before  the  fish  could  be  obtained,  and  the  parasites  must  have 
become  quite  hungry. 

But  they  continued  swimming  about  in  their  usual  lazy,  erratic 
fashion,  often  passing  very  close  to  one  of  the  fish,  but  never  seeming 
to  realize  that  it  might  become  a  possible  host,  until  they  actually  ran 
plump  into  it.  Then,  however,  they  made  up  for  lost  time,  fastened 
themselves  to  the  fish's  body  instantly,  and  eagerly  sought  for  a  place 
to  pierce  the  skin  and  obtain  some  blood.  On  these  small  fish  the 
bases  and  surfaces  of  the  fins  (including  the  tail),  and  the  thin  skin 
under  the  throat  were  favorite  localities.  They  stopped  at  one  of 
these  places  long  enough  to  obtain  a  good  meal  and  then  passed  for- 
ward and  tried  to  crawl  beneath  the  operculum. 

If  they  failed  in  this  on  account  of  the  small  size  of  some  of  the  fish 
they  seemed  content  to  remain  upon  the  external  surface,  and  in  this 
way  specimens  were  carried  successfully  through  the  breeding  season 
and  a  fine  lot  of  eggs  obtained. 

There  was  no  hesitation  in  attaching  to  any  of  these  fish,  and  there 
seemed  to  be  no  choice  between  the  species. 
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2.  A.  versicolor  livens  upon  the  pickerel,  L^tcim  retlculatm  Le  Sueur. 
Here  again  we  have  a  tish  so  large  as  to  be  difficult  of  transportation 
alive,  and  very  troublesome  to  keep  in  captivit}'. 

But  even  the  attempt  was  rendered  impossible  in  the  present  experi- 
ment by  the  fact  that  the  fish  from  which  the  parasites  were  obtained 
were  taken  through  the  ice  in  January  and  were  all  dead  when  exam- 
ined. Accordingly  the  Arguli  were  transported  to  the  laboratory, 
and  this  time  some  of  the  redfin  shiners  {Notropis)  which  had  been 
used  for  bait  were  found  to  be  the  most  available  material  for  tem- 
porary hosts. 

In  this  instance  the  pai*asites  were  placed  directly  upon  the  redfins. 
They  attached  themselves  at  once,  seeming  to  prefer  the  neighbor- 
hood of  the  dorsal  and  ventral  fine,  and,  so  far  as  watched,  making  no 
attempt  to  crawl  under  the  operculum. 

They  did  not  seem  to  irritate  the  tish  perceptibly,  although  they 
could  be  plainly  seen  to  crowd  forward  under  the  scales  to  pier<ie  the 
skin.  They  were  kept  in  this  way  more  than  two  months,  and  had 
almost  reached  the  breeding  season  when  an  unfortunate  accident 
killed  them  all. 

Remaining  thus  upon  the  external  surface  where  they  could  be  easily 
watched,  it  was  seen  that  the  individual  parasites  changed  about  con- 
siderably from  one  fish  to  another. 

One  of  the  redtins  proved  particularly  attractive,  and  often  had 
nearly  all  the  parasites  (15  in  number)  on  his  own  body. 

He  was  no  larger  than  some  of  the  othei's,  but  was  very  plump  and 
vigorous. 

This  living  upon  minnows  is  in  direct  confirmation  of  the  observa- 
tions of  Glaus  (1875)  upon  the  two  European  forms.  A,  foliacetts 
and  A.  coregonL  But  the  present  obseiTations  differed  markedly 
from  his  in  one  respect;  either  these  redfins  were  not  as  yet  educated 
to  the  use  of  parasites  as  food,  or  they  did  not  relish  such  a  diet. 
Although  they  were  fiercely  hungry  when  obtained,  having  been  kept 
without  food  since  they  were  caught  in  the  fall,  no  one  of  them  took 
any  notice  of  some  Arguli  which  were  placed  free  in  the  aquariuui  for 
that  purpose. 

Finally  one  of  the  pai-asites  fairly  rubbed  against  a  redfin's  nose  in 
swimming  about,  and  the  latter,  unable  to  resist  such  a  call,  opeijed 
his  mouth  and  apparently  swallowed  the  Argulus.  But  it  was  only 
apparently,  for  in  a  moment  or  two  the  Argulus  was  forcibly  ejected 
uninjured,  and  no  further  attempt  was  ever  made  to  swallow  qne. 
Indeed,  none  of  them  disappeared  till  the  final  accident  which  killed 
them  all. 

3.  A.  laticauda  and  A.  megalops  live  upon  many  of  our  commpn 
salt-water  fish,  and  some  of  them  were  desired  for  experiments  similar 
to  those  tried  upon  the  fresh-water  forms. 

But  it  would  obviously  be  impossible  to  transport  them  with  their 
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hosts  for  any  distance  inland.  Through  the  kindness  of  Mr.  Vinal  N. 
Edwards  many  specimens  of  these  two  species  were  removed  from 
their  hosts,  placed  in  fresh  salt  water,  and  sent  through  the  mail  from 
Woods  Hole  to  Westfield,  Massachusetts. 

The  A.  laticauda  were  taken  from  eels  and  had  evidently  just  fin- 
ished their  egg  laying;  the  A,  niegalopa  were  from  flat  fish  {Para- 
lichthys)  and  were  still  full  of  eggs.  Some  of  the  females  laid  upon 
the  sides  of  the  bottle  on  the  way,  and  the  remainder  deposited  their 
eggs  after  reaching  the  laboratory. 

But  how  could  any  experiments  upon  a  change  of  host  be  tried  with 
these  forms?  No  marine  fish  were  obtainable  alive,  and  if  they  could 
have  been  procured,  sufficient  salt  water  to  keep  them  was  manifestly 
out  of  the  question  so  far  inland. 

It  was  remembered  that  these  parasites  infest  many  fish,  like  eels, 
salmon,  herring,  etc.,  which  are  migratory  in  their  habitd,  and  some 
which  pass  from  salt  into  fresh  water,  or  the  opposite,  during  their 
migrations.  It  becomes  an  interesting  question,  therefore,  whether 
the  parasite  is  able  to  accompany  its  host  through  these  changes 
or  not. 

It  was  determined  first  to  try  a  change  from  salt  to  fresh  water 
without  the  presence  of  any  host  whatever.  Accordingly  several 
specimens  of  each  of  these  two  salt-water  species  were  placed  in  a  dish 
of  salt  water,  which  was  then  slowly  changed  to  fresh  by  the  addition 
of  a  few  drops  of  the  latter  at  a  time. 

They  gave  apparently  no  attention  whatever  to  the  change,  but 
continued  to  swim  about  in  the  fresh  water  as  they  had  done  in  the 
salt.  Indeed,  they  manifested  so  little  appreciation  of  the  change 
that  another  lot  was  transferred  directly  from  salt  to  fresh  water. 
These  appeared  a  little  irritated  at  first,  but  quickly  recovered  and 
manifested  no  subsequent  difference  in  demeanor.  Then  a  host 
was  supplied  them  in  the  shape  of  a  spiall  minnow,  to  which  they 
attached  themselves  readily  and  upon  which  they  lived  for  several 
days. 

These  experiments  would  indicate  very  strongly  that  Argulus  at 
least,  among  the  copepods  which  infest  the  various  salt-water  migra- 
tory fishes,  is  capable  of  continuing  upon  its  host  as  the  latter  passes 
up  some  fresh-water  river  in  search  of  a  suitable  spawning  place.  It 
furnishes  good  proof  also  that  the  salt-water  as  well  as  the  f re^h-water 
forms  are  capable  of  changing  about  from  one  species  of  host  to 
another. 

In  this  connection  it  is  well  to  recall  the  fact  that  the  species  catos- 
tami  was  first  discovered  in  the  Mill  River  near  New  Haven,  Con- 
necticut, where  the  water  is  distinctly  brackish  (1837). 

The  same  species  was  afterwards  found  by  Gage  (1886)  in  Cayuga 
Lake,  Ithaca,  New  York,  hi  perfectly  fresh  water.     It  has  also  been 
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found  by  the  author  in  abundance  in  the  Connecticut  River  and  its 
tributaries  near  Springfield  and  Chicopee,  far  above  tide  water,  and 
also  in  several  small  ponds  and  streams  farther  east  in  the  State. 

The  ability  to  use  almost  any  fish  for  a  temporary  host  affords  a 
reasonable  explanation  of  the  appearance  of  many  species  in  the  host 
lists  whose  presence  would  otherwise  be  difficult  of  explanation,  as, 
for  example,  the  frog  tadpoles  of  A,  foliaceus^  etc. 

It  also  readily  explains  why  the  Arguli  should  be  found  on  mud- 
loving  and  bottom-frequenting  species  during  the  breeding  seasons, 
while  they  rarely  occur  on  the  same  species  at  other  times.  A  study 
of  the  lists  herewith  presented  (p.  704)  will  show  that  the  place  to 
look  for  these  parasites  during  the  breeding  seasons  is  upon  those  fish 
which  remain  at  or  near  the  bottom  where  the  Arguli  go  to  deposit 
their  eggs,  while  at  other  times  the  same  parasites  may  be  found  only 
upon  entirely  different  fish. 

In  consequence  of  such  nomadic  habits  I  heartily  indorse  Claus's 
remark  that  it  is  entirely  unfitting  to  designate  any  species  of  Argulus 
by  the  name  of  the  fish  upon  which  it  may  be  found.  Later  observa- 
tion has  always  added  other  hosts  and  has  often  produced  a  long  list 
like  that  ior  foliacens^  laticauda^  and  inegalops.  And  in  the  majority 
of  instances  the  first  host  has  not  proved  to  be  the  true  one.  Indeed, 
from  the  data  and  experiments  here  presented,  it  will  be  seen  that  in 
order  to  determine  what  species,  if  any,  is  to  be  regarded  as  really  the 
host  of  an  Argulus  will  require  careful  observation  extending  over 
at  least  a  year. 

The  names  already  given  to  American  species  derived  from  the 
name  of  their  host  have  been  especially  unfortunate.  In  Gould's  A, 
alosae^  Alosa  was  the  name  given  by  Cuvier  to  the  shad  upon  which 
this  parasite  has  not  yet  been  found. 

Again,  the  A.  oatostomi  of  Dana  and  Herrick  proves  to  be  far  more 
common  on  Erimyzon  than  upon  Catostomvs. 

The  A.  fiindull  of  KrOyer  is  based  upon  a  single  specimen  taken 
from  a  species  of  Fundvl/m  (named  F.  limhatus  by  KrOyer)  in  the 
vicinity  of  New  Orleans.  As  we  have  just  seen,  there  is  the  possibility 
if  not  the  probability  that  this  parasite  may  have  sought  the  Fundu- 
Ins  as  a  temporary  host  during  or  after  egg  laying.  And  the  size  of 
the  female  which  is  here  for  the  first  time  described  precludes  any  con- 
sideration of  a  species  of  Fundvlvs  as  its  permanent  host. 

In  contrast  with  these  misnomers  Smith's  new  species,  latus^  lati- 
cavda^  and  megalops^  were  fortunately  based  upon  specimens  taken  at 
or  near  the  surface,  and  whose  hosts  were  wholl}'^  unknown.  Profit- 
ing by  these  experiences  the  new  species  here  described  have  been 
given  names  in  no  way  connected  with  their  host,  and  yet  one  of  them 
{versicolor)  has  been  found  as  yet  only  upon  a  single  species  of  fish, 
Lucius  reticulatns  Le  Sueur. 
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In  spite  of  the  fact  that  the  Argulidae  move  about  80  freely  and 
show  almost  no  tmce  of  degeneration,  their  food  is  exactl}'  the  same 
as  that  of  the  other  parasitic  eopepods,  namely,  the  blood  of  their  host. 
They  obtain  this  by  means  of  a  long  evertible  proboscis  or  dart,  which 
is  formed  by  a  modification  of  certain  of  the  mouth  parts,  and  which 
they  thrust  through  the  skin,  afterwards  sucking  up  the  blood  as  it 
flows  from  the  wound.  The  base  of  the  dart  is  continuous  with  the 
base  of  the  regular  mouth  paits,  from  whence  it  extends  forward 
between  the  bases  of  the  two  pairs  of  antennte,  lying  in  a  shallow 
groove  which  occupies  the  center  of  this  ventral  surface. 

When  swimming  about  freely  the  proboscis  is  withdrawn  as  far  as 
possible  and  carried  in  the  groove  in  a  manner  similar  to  that  of  the 
hemipterous  insects.  But  upon  the  tish's  body  the  anterior  end  is 
dropped  down  against  the  skin,  into  which  it  is  pushed  diagonally  b\^ 
a  slight  forward  movement  of  the  body  assisted  by  its  own  eversion. 

Naturally  the  parasites  seek  those  portions  of  the  body  where  the 
skin  is  thin,  but  more  especially  where  the  blood  vessels  are  near  the 
surface,  such  as  the  inner  surface  of  the  operculum  and  the  tins.  When 
fastened  to  the  outside  of  the  body  of  a  scaly  fish  the  scales  natui'ally 
obstruct  the  passage  of  the  dart.  To  obviate  this  the  Argulus  burrows 
beneath  a  scale  with  the  anterior  edgeof  the  carapace,  lifting  the  scale 
up  and  pushing  the  body  forward  until  the  dart  is  brought  to  the  naked 
skin  underneath.  They  remain  in  one  position  for  an  hour  or  more, 
as  though  the  blood  were  obtained  slowly. 

As  to  the  relation  between  para-site  and  host,  it  is  not  probable  that 
the  former  ever  become  a  serious  menace  to  the  life  of  the  latter 
except  under  favorable  conditions. 

No  matter  how  badly  a  fish  ma}^  be  infested  with  these  pests  it  has  a 
chance  to  get  rid  of  them  pretty  thoroughly  at  least  three  times  a  year 
at  the  breeding  seasons.  Of  course,  if  a  fish  for  any  reason  has  become 
debilitated  and  then  happens  to  get  an  extra  dose  of  parasites  the  results 
are  likely  to  be  fatal.  But  it  is  worthy  of  note  that  the  Argulids  prefer 
strong,  healthy  fish  and  are  not  often  found  upon  sickly  ones. 

Their  bodies  are  comparatively  so  small,  are  flattened  so  strongly, 
and  are  held  so  firmly  to  the  fish's  skin  that  they  must  occasion  almost 
no  inconvenience  in  the  natural  movements  of  their  host. 

When  we  consider  the  artificial  propagation  of  fish,  however,  the 
conditions  are  entirely  changed.  Professor  Smith  long  ago  called 
attention  to  the  subject  of  copepod  pai-asitism  in  its  special  practical 
importance  to  all  those  engaged  in  raising  fish  confined  in  ponds  or 
other  restricted  areas,  especially  in  aquaria.  The  artificial  surround- 
ings always  make  more  or  less  of  a  drain  on  the  fish's  vitality,  and, 
since  the  numbers  are  restricted,  there  is  a  resultant  concentration  of 
the  evil  effects  produced  by  the  parasites.  The  very  fact  that  the  latter 
choose  the  strongest  and  most  healthy  fish  is  one  of  the  worst  things 
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that  could  happen,  since  it  tends  to  keep  the  general  tone  down  to 
the  level  of  the  weaker  and  poorer  individuals.  Hence  the  breeders 
of  fish  and  the  keepers  of  aquaria  often  find  these  parasites  trouble- 
some pests,  as  was  clearly  stated  by  the  very  first  observer,  Leonard 
Baldneur  (1666). 

In  the  manuscript  left  in  the  public  library  at  Strassburg,  while 
speaking  of  what  he  calls  the  ''pou  des  poissons"  (A,  foliaceus)^  he 
says  that  it  is  seldom  found  in  the  environs  of  Strassburg  except  upon 
trout,  and  that  it  frequently  kills  them,  especially  those  which  are 
kept  in  ponds. 

In  view  of  these  difficulties  the  following  experience  will  prove  of 
interest  and  may  become  of  practical  value  by  suggesting  an  easy  and 
eflfective  means  for  keeping  the  pests  within  due  bounds:  In  the  town 
of  Warren,  Massachusetts,  is  a  small  pond  artificially  increased  to  a 
few  acres  in  area  by  means  of  a  dam.  This  pond  was  stocked  with  carp 
and  bass  several  years  ago.  It  is  fed  by  two  small  mountain  brooLs, 
and  having  no  other  outlet  except  the  sluiceway  of  the  milldam,  it 
furnished  an  excellent  breeding  place,  in  which  the  fish  seemed  to 
thrive  well,  but  during  the  late  summer  and  autumn  of  1899  the  fish 
began  to  die  off  in  considerable  numbers.  Their  dead  bodies  were 
found  floating  at  the  surface  with  no  apparent  signs  of  disease  or 
injury,  nor  did  careful  and  repeated  examinations  suggest  any  expla- 
nation of  the  epidemic.  But  the  pond  contained  an  abundance  of  a 
green  floating  alga  which  proved  to  harbor  myriads  of  small  Crustacea, 
Daphnia^  Sida^  etc. 

The  devastation  continued  through  the  winter,  and  another  visit  was 
made  in  the  spring  in  the  hope  of  finding  some  clew. 

This  was  just  at  the  time  suckers  were  running,  and  several  of  them 
were  speared  in  a  pool  below  the  dam.  On  examining  the  walls  of 
their  gill  cavities  between  30  and  40  specimens  of  A,  catostomi  were 
obtained,  many  of  them  with  ripe  sexual  products.  These  were  taken 
home  and  kept  in  aquaria,  where  the  females  deposited  their  eggs, 
which  batched  out  a  month  later  into  a  fine  lot  of  larvee.  On  showing 
the  adults  to  the  gentleman  who  owned  the  pond  he  said  they  were 
found  on  many  of  the  fish  caught,  but  were  never  considered  specially 
harmful. 

He  also  said  that  the  brooks  which  fed  the  pond  contained  many 
suckers,  most  of  which  were  infested  with  these  parasites,  a  statement 
afterwards  verified.  It  was  determined  to  try  the  effect  of  a  concen- 
tration of  the  parasites  upon  a  few  fish. 

Accordingly  16  or  20  of  the  Arguli  were  put  in  a  small  aquarium 
and  fish  of  various  kinds  from  the  pond  were  put  in  with  them. 
These  fish,  which  included  roach,  dace,  and  sun-fish,  were  put  in  one 
at  a  time,  so  that  the  entire  number  of  parasites  could  concentrate 
upon  each  of  them  separately. 
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They  fastened  upon  the  ventral  surface  and  upon  the  sides  of  the 
body  near  the  operculum;  the  dace  and  roach  resented  the  attack  and 
thrashed  around  vigorously,  but  to  no  avail;  the  bream  accepted  the 
situation  without  protest.  After  remaining  in  the  aquarium  over 
night  the  dace  and  bream  were  found  dead  and  floating  around  with 
exactly  the  same  appearance  as  the  dead  fish  in  the  pond.  This,  of 
course,  suggested  that  if  the  number  of  parasites  was  sufiicient  in 
the  pond,  or  if  for  any  reason  they  concentrated  upon  a  few  fish,  they 
might  produce  the  fatality.  The  solution  of  the  whole  problem  lay 
in  the  number  of  the  parasites,  and  every  eflfort  was  made  to  discover 
a  reason  for  their  abnormal  abundance  as  well  as  that  of  the  other 
small  Crustacea  already  mentioned.  The  reason  came  from  a  wholly 
unexpected  sourer;  as  already  stated,  a  fine  lot  of  larvae  were  obtained 
from  .the  eggs  laid  in  aquaria.  One  of  the  marked  differences  between 
the  larva  and  the  adult  appears  in  the  anterior  maxillipeds.  In  the 
larva  these  terminate  in  an  enormous  barbed  claw  instead  of  a  sucking 
disk.  They  are,  therefore,  clasping  organs  of  a  highly  developed  kind, 
but  repeated  efforts  failed  to  induce  the  larvee  to  use  them  for  that 
purpose. 

On  the  contrary,  the  latter  continued  to  swarm  near  the  surface  of 
the  water  on  the  side  of  the  aquarium  toward  the  light,  like  other 
copepods,  and  paid  no  attention  whatever  to  several  fish  which  were 
put  in  with  them  as  possible  hosts. 

Finally  two  small  dace  from  the  same  pond  were  tried,  but  no  more 
attention  was  paid  to  them  than  to  the  other  kinds. 

Not  so  with  the  fish  however,  for  no  sooner  had  they  recovered  from 
their  fright  at  being  handled  than  they  turned  round  and  ate  up  every 
last  larva — several  hundred  in  all. 

Inquiries  suggested  by  this  action  and  made  as  soon  as  possible 
revealed  the  fact  that  for  the  three  years  pi'evious  to  the  fatality 
among  the  fish  the  proprietor  of  the  pond  had  dragged  it  thoroughly 
with  a  seine  and  removed  all  the  small  dace  and  roach  and  sold  them 
for  live  bait.  Here  was  a  satisfactory  explanation  of  the  abnormal 
abundance  of  copepods  and  cladocerans,  and  in  it  there  is  a  plain  sug- 
gestion that  this  question  of  parasitism  is  not  such  a  one-sided  affair 
as  it  appears  at  first  sight.  The  adult  Argulus  may  become  a  menace 
to  the  adult  fish,  but  in  its  larval  stages  it  no  doubt  often  furnishes 
food  for  the  young  of  the  same  fishes  or  of  others. 

It  also  suggests  that  a  proper  amount  of  protection  for  the  small 
fish,  such  as  dace,  roach,  etc.,  which  inhabit  our  ponds  and  streams 
will  be  one  of  the  most  effective  means  of  guarding  against  any  formi- 
dable increase  in  the  numbers  of  these  parasites. 

Especially  is  this  true  in  the  case  of  restricted  areas  like  artificial 
fish  ponds,  hatcheries,  aquaria,  etc. ;  here  every  one  of  the  conditions 
deleterious  to  the  fish  is  advantageous  to  the  parasite,  and  the  latter  is 
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always  practically  assured  of  a  suitable  host  and  assisted  in  any  effort 
it  may  make  toward  concentration.  These  facts  render  it  certain 
that  if  the  breeding  of  Arguli  is  once  started  in  such  places  it  will 
rapidly  assume  dangerous  proportions  unless  checked  at  the  very 
beginning. 

The  introduction,  repeated  if  necessary,  of  some  of  the  small  fish 
that  naturally  prey  upon  crustacean  larvaB,  could  do  no  possible  injury, 
and  in  the  light  of  this  investigation  bids  fair  to  prove  an  effective 
remedy. 

SUMMARY. 

1.  The  Argulidse  are  external  parasites,  usually  confined  to  the 
branchial  cavity  of  their  host. 

2.  They  cling  by  means  of  the  anterior  maxillipeds,  which  are  mod- 
ified into  sucking  disks  for  this  purpose,  and  by  a  walking  motion  of 
these  same  disks  they  scuttle  about  over  the  fish's  skin  so  long  as  it 
remains  moist.     They  can  not  fasten  to  a  dry  surface. 

3.  They  always  take  a  position  with  the  long  axis  of  their  bodies  par- 
allel" to  that  of  their  host  and  with  their  heads  in  the  same  direction. 
They  are  kept  from  slipping  backward,  as  the  fish  darts  through  the 
water,  by  the  sucking  disks  just  mentioned,  by  large  curved  hooks  on 
the  bases  of  the  anterior  antennae,  by  stout  spines  on  the  bases  of  both 
pairs  of  antennae  and  often  between  the  bases  of  both  pairs  of  maxilli- 
peds, by  rough  plates  on  the  bases  of  the  posterior  maxillipeds,  usually 
with  three  stout  spines  along  their  posterior  border,  and  by  short 
triangular  spines  all  over  the  ventral  surface  of  the  carapace,  but 
especially  numerous  along  the  anterior  margin.  All  these  spines 
point  diagonally  downwaixl  and  backward,  and  at  the  slighest  backward 
movement  they  catch  firmly  in  the  fish's  skin,  and,  of  course,  the  greater 
the  pressure  the  more  firmly  they  hold. 

4.  The  Argulidse  retain  their  locomotor  ability  to  a  greater  degree 
than  any  of  the  other  parasitic  copepods.  Both  males  and  females 
swim  with  an  easy,  gliding  motion,  free  from  jerkiness.  The  four 
pairs  of  legs  serve  as  locomotor  organs,  and  steering  is  accomplished 
chiefly  by  a  flexion  of  the  thorax  on  the  head  campace,  though  the 
abdomen  assists  somewhat.  The  length  of  the  plumose  setje  on  the 
legs  seems  to  determine  the  rapidity  of  movement. 

5.  In  consequence  of  its  freedom  of  motion  an  Argulus  is  not  con- 
fined to  one  species  of  fish,  but  can  change  its  host  at  pleasure.  Hence 
the  host  list  is  quite  large  for  all  the  well-known  species  and  will  prob- 
ably increase  with  further  observation. 

6.  Both  sexes,  but  especially  the  males,  leave  their  host  at  the  breed- 
ing season,  since  the  eggs  are  not  carried  about,  but  are  deposited  on 
some  favorable  surface,  usually  at  the  bottom.  Hence  at  least  three 
times  a  year  an  infested  fish  has  a  chance  to  get  rid  of  these  parasites. 
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7.  After  leaving  its  host  thus,  if  the  Argulus  can  not  readily  find 
another  individual  of  the  same  species  it  can  live  for  a  time  upon 
almost  any  fish,  or  even  upon  frog  tadpoles,  changing  afterwards  as 
opportunity  oflfers. 

8.  The  species  of  Argulidae  infesting  migratory  fish  are  probably 
able  to  change  with  their  host  from  salt  to  fresh  water  or  the  reverse. 

9.  The  food  of  these  pai*asites  is  the  blood  of  their  hosts,  obtained  by 
ineans  of  a  long  evertible  probocis,  which  they  thrust  through  the  skin, 
afterwards  sucking  up  the  blood  as  it  flows  from  the  wound. 

10.  Under  natural  conditions  it  is  not  probable  that  the  Arguli  often 
become  a  serious  menace  to  the  life  of  their  host;  but  in  the  artificial 
propagation  of  fish  and  in  restricted  areas,  especially  aquaria,  they 
may,  and  often  do,  prove  troublesome  and  sometimes  kill  off  the  fish. 
It  has  been  proved  that  small  fish — dace,  roach,  etc. — eat  Argulus  larvae 
voraciously.  Hence  the  protection  of  such  fish  in  our  ponds  and 
streams  and  their  introduction  into  restricted  fish  ponds  and  aquaria 
would  probably  prevent  any  serious  multiplication  of  the  parasites. 

ONTOGENY. 

The  Argulidse  are  unlike  other  copepods,  both  free  swimming  and 
parasitic,  in  that  the  female  does  not  carry  her  eggs  about  with  her, 
but  deposits  them  upon  some  convenient  surface  and  there  leaves  them 
to  care  for  themselves. 

Claus  states  (1875)  that  ^1.  foliaeeuH  has  three  breeding  seasons  in 
the  year — the  first  at  the  end  of  May  or  the  beginning  of  June,  the 
second  during  the  middle  or  latter  part  of  July,  and  the  third  in  the 
latter  part  of  September.  Without  being  able  to  affirm,  from  actual 
observation  of  a  single  species  throughout  the  entire  year,  that  the 
American  forms  have  similar  breeding  seasons,  there  are  many  facts 
which  point  strongly  to  such  a  conclusion  in  both  the  salt  and  the  fresh 
water  species. 

1.  A.  catostam!  certainly  breeds  in  May  and  June,  large  nimibei*8  of 
eggs  and  larvae  having  been  obtained  both  by  Dana  and  Herrick  and 
by  the  author  at  that  season. 

2.  A.  stizostethi  iceriB.inly  breeds  in  August,  Kellicott  having  obtained 
eggs  (and  larvae)  from  ripe  females  taken  from  fish  (StisostetMum^ 
species)  in  the  Niagara  River  at  that  season. 

3.  A,  megal^8  and  A.  latlcaudti  certainly  breed  in  October,  the 
author  having  received  ripe  females  from  Woods  Hole  at  that  season, 
from  which  were  obtained  eggs  and  subsequent  larvae. 

4.  Numerous  very  small  A,  rnegalopH  less  than  2  mm.  in  length  were 
obtained  on  August  20  and  September  1,  while  ^4.  alosse  of  corre- 
sponding size  were  found  on  August  13.  Since  the  megalops  larva  is 
nearly  1  mm.  in  length  when  hatched,  it  is  evident  that  these  young 
could  not  have  come  from  the  eggs  of  the  previous  year,  but  must 
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indicate  a  breeding  season  early  in  the  year,  corresponding  to  that  of 
catostomi. 

5.  Females  of  the  following  species,  full  of  eggs  that  appeared  to 
be  perfectly  ripe,  have  been  taken  at  Woods  Hole  at  the  dates  given 
and  are  now  in  the  collection  of  the  National  Museum:  A.  megalops, 
August  31,  September  1,  October  14,  October  30,  November  21; 
A,  laticavda^  August  14,  August,  October  20,  28,  30;  A,  alons^.^ 
August  13,  September  24  and  27,  October  5. 

6.  From  a  knowledge  of  th^  breeding  habits  which  have  just  been 
given,  the  capture  of  males  swimming  about  freely  at  the  surface  or 
isolated  upon  fish  which  they  do  not  infest  at  other  seasons  in  the 
year  furnishes  corroborative  tes- 
timony to  the  breeding  seasons. 

Of  such  we  find  the  fallowing: 
A,  megcdops^  male,  from  surface, 
July  8;  two  males  from  surface, 
August  31;  one  from  a  Minnow, 
July  14;  one  from  Sea  Robin, 
August  23.  A,  latlcauda^  one 
from  among  algse,  August;  one 
fromTomCod,  October  20;  four 
from  Skate,  October  19;  one 
from  Bonnet  Skate,  August  9. 

The  cumulative  evidence  thus 
adduced  makes  it  practically 
certain  that  the  salt-water  forms, 
at  least,  have  three  breeding 
seasons  in  the  year,  correspond- 
ing to  those  given  by  Glaus  for 
A,  foliaceus.     It  would  not  be 

expected,  of  course,  that  the  no.  i.— a  single  cluster  of  the  eggs  ok  arqulus 
actual  dates  would  correspond  catootomi.  actual  size  <>f  one  egg  0.45  by  0.3 
exactly.  *^' 

The  place  chosen  for  (igg  deposition  is  usually  a  stone  or  other  hard 
material,  the  glpss  sides  in  an  aquarium  being  usually  selected. 
Van  Beneden  writes  (1883)  that  "la  mere,  au  lieu  de  porter  sa  progen- 
iture  dans  un  sac  qu'elle  traine  avec  elle,  la  contie  successivement  a 
I'un  ou  Pautre  poisson,  commc  la  coucou  qui  depose  des  oeufs  dans  le 
nid  d'un  bee-fin,  et  le  jeune  Arguie,  en  naissant,  jouit  de  toute  sa 
liberty." 

Jurine  (1806),  whose  observations  on  the  other  habits  of  these  para- 
sites are  so  admimble,  expressly  says  that  he  has  never  found  any 
eggs  upon  the  fish  which  serve  as  hosts  for  A,  foliaceus^  and  his 
testimony  has  been  corroborated  by  ever}"  one  of  the  long  list  of  col- 
lectors since  his  day,  except  Van  Beneden  (1891). 
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Such  a  condition  as  the  latter  portrays,  to  be  of  any  advantage  to 
the  Argulus,  would  necessitate  that  the  larva  fasten  itself  to  the  fish 
immediately  upon  emerging  from  the  ^gg, '  In  that  case  the  expres- 
sion "  Jouit  de  toute  sa  liberty"  would  hardly  convey  the  correct  mean- 
ing. Van  Beneden  does  not  give  this  as  his  own  personal  observation, 
and  it  will  require  considerable  additional  proof  before  it  can  be 
received.     The  probability  is  strongly  against  it. 

When  a  suitable  place  has  been  chosen  by  the  female  the  eggs  are 
deposited  end  to  end  in  parallel  rows,  one  ^gg  at  a  time.  The  rows 
are  quite  short  and  may  contain  anywhere  from  3  or  4  to  15  or  20 
eggs,  and  there  may  be  from  3  to  6  or  7  rows  together.  The  female 
then  rests  for  a  while  before  depositing  a  similar  lot  in  another  place. 
Often  in  an  aquarium  the  entire  lot  of  several  hundred  eggs  will  be 
deposited  close  together  on  one  side,  but  they  are  always  broken  up 
into  these  smaller  lots  determined  by  the  intervals  of  rest. 

As  nearly  as  can  be  judged  from  a  careful  comparison  of  the  state- 
ments of  various  authors  with  original  observations,  there  seems  to  be 
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Fig.  2.— Bogs  op  Argulus  mboaix)P8  about  ready  to  hatch.    Actual  size  op  one  boo  0.35  by 

0.28  MM. 

a  tendency  in  A.foliacen^  toward  a  fewer  number  of  rows  (two  being 
very  common)  and  more  eggs  in  each,  while  in  A,  catmtoml  the  rows 
are  more  numerous  and  shorter,  giving  to  the  individual  batches  of 
eggs  more  of  an  elliptical  outline  (fig.  1). 

In  A,  megalops^  on  the  contrary,  all  the  eggs  observed  have  been 
laid  in  single  rows,  with  from  6  or  8  to  20  or  25  eggs  in  each  (fig.  2). 
Jurine  (1806)  has  given  us  an  admirable  description  of  the  process  of 
egg-laying  in  A.  follucem^  so  accurate  that  it  has  not  since  been 
altered  in  a  single  essential  particular.     I  quote  it  in  full. 

Toutes  lea  fois  que  Targule-mtire  a  jKjndu  un  oeuf,  elle  fait  uu  petit  pas  qui  avance 
son  corps  en  lui  donnant  un  peu  d'obliquit^:  de  sorte  que  le  second  oeuf  se  trouve 
n^cessairement  plac^  en  avant  et  il  c6t^  du  premier.  En  alternant  ainsi  ses  pas,  le 
troisi^rae  oeuf  se  trouvera  dans  la  direction  du  ])reniier,  le  quatrieine  dans  celle  du 
second,  et  ainsi  de  suite;  de  raani^re  qu*ils  seront  dispoe^^'S  nur  deux  colonnes,  dont 
la  premiere  comprendra  tons  ceux  dont  les  nombres  sont  impairs,  et  la  seconde  ceux 
dont  les  nombres  sont  pairs.  Telle  est  la  mart^he  que  suivant  ordinairement  ces 
femelles  dans  leur  ponte;  tependant  il  arrive  quelquefois  qu'elles  d^posent  leurs 
oeufs  sur  trois,  quatre  ou  cinq  colonnes,  ou  qu*elles  les  <:?parpillent ;  mais  ce  denier 
cas  n*a  lieu  que  lorsqu'elles  sont  inqui^'t^es.  II  arrive  encore  que  les  femelles  entre- 
coupent  leur  ponte  et  qu'elles  la  font  en  trois  ou  quatre  reprises :  alors  elles  changent 
de  place  et  se  transportant  ailleurs. 
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It  would  be  expected  that  the  method  would  differ  in  different  spe- 
cies, and  it  actually  does  vary  in  several  particulars  when  witnessed  in 
A.  catostoD)  f  And  A.  me^jalops. 

In  the  former  species  the  female  does  not  twist  from  side  to  side  nor 
do  the  eggs  alternate  in  two  adjacent  rows,  as  described  by  Jurine. 

In  the  deposition  of  hundreds  of  eggs  no  female  was  seen  to  de- 
posit two  rows  at  the  same  time,  but  only  a  single  short  row. 

These  eggs  of  A.  catostomi  are  ellipsoidal,  quite  large  (0.45  mm. 
by  0.3  mm.)  and  are  yellowish  white  when  first  laid. 

But  the}^  soon  become  dirty,  turning  first  a  darker  yellow  and  finally 
a  rusty-brown  color.  The  thick  jelly  with  which  tney  are  covered 
when  they  come  out  of  the  oviduct  quickly  hardens  in  the  water  and 
forms  a  dense  covering,  very  difficult  to  break  open  without  injury  to 
the  egg  inside.  But  the  chief  characteristic  is  the  form  which  this 
jelly  envelope  assumes.  At  first  it  is  spread  in  an  even  layer  over  the 
entire  egg^  but  the  surface  quickly  breaks  up  into  longitudinal  grooves 
with  sharp  ridges  between.  The  grooves  may  or  may  not  twist  a  little 
spirally  around  the  long  axis  of  the  egg,  but  the  intervening  ridges 
always  crack  transversely  and  separate  into  short  masses  which  usually 
assume  quite  a  perfect  ellipsoidal  form,  the  same  as  that  of  the  egg 
itself. 

These  ellipses  may  be  arranged  end  to  end  in  a  row,  similar  to  the 
arrangement  of  the  eggs,  or  they  may  be  placed  side  by  side,  or  may 
even  stand  out  at  right  angles  to  the  surface  of  the  eigg  like  rounded 
warts  or  papillae  (fig.  1). 

On  further  hardening,  the  same  grooving  and  breaking  up  into 
papillae  may  appear  on  the  surface  of  each  of  the  original  ellipsoids, 
so  that  such  eggs  come  to  have  a  set  of  doubly  crenated  ribs,  a  mark 
which  will  distinguish  them  wherever  found. 

The  eggs  of  A,  amerlcanus  resemble  those  of  catostorm  in  that  the 
jelly  envelope  breaks  up  similarly  into  longitudinal  rows  of  papillae, 
but  there  is  never  any  double  crenation.  In  addition  to  the  rows  of 
papillae  they  are  always  from  one  to  several  much  larger,  irregular 
masses  of  jelly  attached  to  each  egg  envelope. 

The  other  species,  A.  m^galops^  is  the  first  of  the  salt-water  Argulids 
whose  method  of  egg  deposition  has  ever  been  watched,  and  the  proc- 
ess is  therefore  worthy  of  a  somewhat  more  detailed  description. 
Through  the  courtesy  of  Vinal  N.  Edwards  about  a  dozen  females 
with  ripe  eggs  were  obtained  from  Woods  Hole,  on  October  30,  1901. 

These  were  sent  by  mail  in  a  small  bottle  of  salt  water  and  were  all 
Alive  when  received;  some  of  them  had  already  begun  to  deposit  their 
egg^  on  the  sides  of  the  bottle  on  the  way. 

The  remainder  of  the  eggs  were  secured  on  the  sides  of  a  small  glass 
aquarium  to  which  the  Arguli  were  all  transposed. 

In  this  case  also  the  female  hunted  for  a  suitable  spot  when  about  to 
Proc.  N.  M.  vol.  XXV— 02 42 
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deposit  her  e^gs.  Having  found  one  she  crawled  along  slowly  over 
it  by  the  walking  motion  of  her  sucking  discs.  When  she  had 
advanced  far  enough  to  compensate  for  the  length  of  her  body  she 
stopped  and  violently  contorted  and  twisted  her  thorax  and  abdomen, 
bending  them  from  side  to  side  and  backward  and  forward.  During 
the^e  contortions  an  egg  could  be  seen  descending  the  oviduct  toward 
the  opening  between  the  posterior  pair  of  legs.  Just  as  the  egg 
reached  this  opening  the  thorax  was  bent  sharply  upward  (dorsally) 
away  from  the  glass;  at  the  same  time  the  abdomen  was  bent  sharply 
downward  (ventrally)  toward  the  glass,  so  that  thorax  and  abdomen 
formed  a  right  angle  with  e^ich  other,  the  angle  being  held  some  little 
distance  away  from  the  surface.  Into  the  space  thus  formed  the  egg 
was  protruded,  being  seized  firmly  on  either  side  by  the  basal  joints 
of  the  posterior  pair  of  legs  as  soon  as  it  emerged  from  the  opening 
of  the  oviduct.  The  posterior  lobes  on  these  basal  joints  were  pulled 
as  far  forward  as  possible  and  then  drawn  together,  catching  the  egg 
between  their  inner  surfaces  and  carrying  it  backward  into  the  little 
space  under  the  flexed  thorax-abdomen.  Here  it  was  pressed  for  an 
instant  against  the  support  (glass)  to  which  it  adhered  firmly. 

The  Argulus  then  moved  forward  a  distance  equal  to  the  long  diam- 
eter of  the  egg  with  its  jelly  envelope  and  the  process  was  repeated. 
The  eggs  thus  adhere  to  each  other  in  rows  as  well  as  to  the  glass, 
each  row  containing  ten  or  a  dozen  eggs  and  being  usually  quite 
straight.  The  process  is  leather  slow,  a  little  more  than  a  minute 
(seventy  seconds)  being  occupied  in  the  deposition  of  a  single  egg. 
In  this  species  one  female  did  not  lay  more  than  40  or  50  eggs,  and 
often  the  last  ones  were  deposited  singly  and  scattered  about  indis- 
criminately. 

It  seems  probable,  however,  that  this  number  does  not  represent 
the  entire  batch  of  eggs,  but  that  the  females  had  deposited  a  part  of 
thetn  before  being  captured. 

After  the  first  one  or  two  eggs  are  laid  the  abdomen  of  course  has 
to  ride  up  over  them  as  the  Argulus  moves  forward. 

The  base  of  the  anal  sinus  rests  upon  the  rounded  upper  surfaces  of 
the  eggs,  which  it  fits  snugly,  while  the  lateral  edges  are  bent  down 
on  either  side.  The  abdomen  thus  curved  over  the  eggs  probably  acts 
as  a  guide  for  the  Argulus,  enabling  her  to  place  the  eggs  in  approxi- 
mately straight  rows. 

Furthermore,  it  would  seem  as  if  the  anal  papillse,  which  in  megalops^ 
as  so  often  in  other  species,  are  situated  at  the  very  base  of  the  sinus, 
might  act  as  feelers,  slipping  over  the  eggs  lengthwise  and  down  into 
the  hollows  between  them,  enabling  the  Argulus  to  tell  when  she  had 
moved  forward  just  the  right  distance. 

At  all  events,  whether  the  rows  are  straight  or  crooked,  the  eggs 
are  always  the  same  distance  apart. 
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It  will  be  noted  that  this  account  differs  considerably  from  that  of 
Jurine.  In  the  present  instance,  as  in  the  case  of  A.  catoatomi^  already 
cited,  no  female  deposited  her  eggs  in  two  columns,  but  every  time 
they  were  arranged  in  a  single  row.  This  was  due  to  the  fact  that 
the  short  move  ahead,  instead  of  being  a  one-sided  affair,  throwing 
the  body  at  an  oblique  angle  to  the  line  of  progress,  was  a  uniform 
and  even  advance,  the  body  remaining  always  parallel  with  the  line  of 
advance.  All  through  the  egg  laying  the  females  manifest  considera- 
ble excitement;  the  legs,  with  the  exception  of  the  posterior  pair,  are 
moved  incessanth'  and  with  great  rapidity  in  the  same  way  as  when 
swimming.  As  soon  as  one  row  of  eggs  is  finished  the  female 
darts  rapidly  about  the  aquarium  for  some  little  time,  twisting  and 
turning  somersaults  as  if  crazed.  These  motions  gradually  slow  down 
and  finally  cease,  when  she  begins  to  hunt  for  a  new  place  in  which  to 
deposit  another  row  of  eggs.  These  observations,  coupled  with  the 
fact  that  females  with  their  ovaries  only  half  full  of  ripe  eggs  have 
been  repeatedly  taken  upon  fish  frequenting  the  bottom,  make  it  rea- 
sonably certain  that  they  do  not  deposit  their  eggs  all  at  once,  but  at 
intervals,  and  in  the  meanwhile  they  may  even  obtain  a  square  meal 
from  some  convenient  fish. 

The  female  carries  sperm,  obtained  from  previous  copulation,  in 
her  abdominal  pouches,  and  each  egg  is  fertilized  as  it  is  laid.  If 
one  of  the  eggs  be  removed  shortly  after  deposition  and  examined 
under  a  high  power  the  spermatozoa  can  be  plainly  seen  swarming 
around  the  jelly  envelope. 

Notwithstanding  this  method  of  fertilization,  the  ^gg  laying  excites 
the  males  even  more  than  the  females,  and  they  dart  about  in  a  vain 
endeavor  to  get  hold  of  some  of  the  latter. 

At  first  two  species  {inegalops  and  laticauda)  were  mingled  in  the 
same  dish;  all  of  the  females  that  were  laying  were  megalops^  while  most 
of  the  males  were  laticauda.  But  this  fact  did  not  seem  to  make  any 
difference;  the  laticauda  males  were  as  much  excited  as  those  of 
ni^galaps^  and,  neglecting  the  females  of  their  own  species,  which 
were  quiet  and  had  finished  their  laying,  they  made  every  effort  to 
seize  the  niegalops  females;  but,  together  with  the  m^alops  males,  they 
were  constantly  repulsed.  Evidently  the  copulation  takes  place  pre- 
vious to  egg  laying,  and  the  female  relies  wholly  upon  the  sperm  stored 
up  in  the  seminal  pouches. 

These  eggs  of  A,  inegalops  are  ellipsoidal,  like  those  oi  foliaceus  and 
catostomi^  but  are  not  as  large,  being  only  0.35  mm.  long  and  0.28 
mm.  wide,  and  3^et  we  shall  presently  see  that  the  larva  which  emerges 
from  them  is  one  of  the  largest  yet  described. 

The  eggs  are  light  yellow  when  first  laid,  afterwards  becoming  dirty 
and  brownish,  but  never  as  dark  as  those  of  catostoitd. 
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The  eggs  of  A,  Htlzostethii  are  more  nearly  spherical,  about  0.41  mm. 
in  diameter,  and  are  milk  white  when  first  laid,  soon  changing  to  light 
yellow.  In  both  species  the  eggs  remain  smooth  till  hatched,  never 
showing  any  crenations. 

The  long  diameter  of  the  e^g  becomes  the  longitudinal  axis  of  the 
larva,  but  all  the  larvae  in  the  same  row  are  not  arranged  with  their 
heads  in  the  same  direction.  Every  here  and  there  one  will  be  found 
reversed  so  that  heads  of  adjacent  ones  come  together,  as  is  common 
in  the  f^gg  strings  of  the  Eucopepods.  Curiously  enough  in  this  lot  of 
m^galops  eggs  it  seemed  to  be  quite  regularly  the  fourth  ones  which 
were  thus  reversed,  but  probabl}^  such  regularity  was  accidental. 

The  number  of  eggs  deposited  by  a  single  female  is  given  as  100  by 
Claus  (1875)  for  A,  foUaceom,  and  as  400  by  Jurine  for  the  same 
species;  as  1,200  b}^  Dana  and  Herrick  (1837)  for  A,  catostomi^  and  as 

50   to   300  by  Kellicott   (1880)   for 
A,  stizostehiL 

In  the  author's  experience  the 
largest  number  obtained  from  a  sin- 
gle female  was  between  500  and  600 
for  ^1.  catostornl  and  65  for  A,  rnega- 
lopti.  But  it  is  probable  in  the  latter 
case  that  the  females  had  already 
deposited  some  eggs  before  being 
captured,  since  the  ovaries  were  not 
more  than  half  full. 

After  being  deposited   the   eggs 

become  opaque  and  no  trace  of  the 

development  can   be  seen   through 

Fig.  3.— Larva  op  aroulus  meoalops  just     the  jcll}"^  envelope  until  two  or  three 

RKADY  TO  HATCH.  ^^^j^^      ^^^^^      hatchiug,      whcU       thc 

black  eyes  first  become  visible.  The  Qgg  then  rapidly  clears  and  it 
can  be  plainly  seen  that  the  body  of  the  larva  is  folded  upon  itself, 
the  abdomen  and  the  posterior  thorax  being  turned  forward  along 
the  ventral  surface  of  the  head  thorax,  while  the  legs  are  folded  for- 
ward and  inward  with  the  long  rowing  setae  crossing  one  another  on 
the  mid  line  (fig.  3). 

The  time  required  for  hatching  varies  greatly,  xn  A,  foUaeeu^  it  is 
given  as  about  four  weeks  (Claus),  and  as  thirty-five  days  (Jurine);  it 
is  nearly  the  same  for  A.  catostmnl,,  thirty -five  days  (Dana  and  Her- 
rick), and  from  twenty-eight  to  thirty -five  days  in  the  author's 
experience. 

This  time  proves  to  be  a  sort  of  golden  mean  in  Argulus  develop- 
ment, other  species  varying  from  it  in  both  directions.  The  period 
for  A,  (iiHerkamtJi  is  only  about  half  as  long.  Eggs  which  were  laid 
on  June  7,  1902,  and  which  were  sent  to  the  author  by  Prof  essor  Reig- 
bard  from  the  U.  S.  Fish  Commission  station   at  Aun  Arbor,  Michi- 
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gan,  began  to  hatch  on  the  25th,  a  period  of  only  eighteen  da3\s.  And 
yet,  from  ai».tual  test«,  the  temperature  of  the  aquarium  did  not  rise 
above  65"^  F.  during  that  time. 

For  A.  megcJops  the  time  in  nmch  longer;  the  eggs  obtained  from 
Woods  Hole  were  laid  October  30  and  31;  they  did  not  begin  to  hatch 
until  December  12,  and  the  larvse  had  not  all  emerged  before  Decem- 
ber 30  (sixty  days),  nearly  double  the  time  required  for  the  two  first 
species.  And  there  is  another  consideration  which  makes  this  dis- 
parity even  greater  than  it  seems  at  first  sight.  No  statement  of 
the  conditions  under  which  development  took  place  is  made  by  any  of 
the  authors  save  Kellicott  (1880).  Dana  and  Herrick,  however,  do 
mention  (1837)  that  the  female  of  A,  catostomi  laid  her  eggs  upon  the 
sides  of  the  aquarium,  and  it  is  to  be  presumed  that  they  remained 
there  until  hatched.  Probably  also  the  times  recorded  by  the  other 
authors  were  obtained  from  eggs  kept  in  aquaria. 

Such  at  least  is  the  case  with  the  eggs  of  both  catostomi  and  megalops 
observed  by  the  present  author.  And  in  both  instances  the  water  of 
the  aquarium  stood  at  about  the  same  temperature  (72°  F.)  as  that  of 
the  room  in  which  it  was  kept. 

This  would  not  be  much  of  a  change  from  their  normal  environ- 
ment for  the  eggs  of  catostomi^  for  they  were  not  laid  till  May  14, 
and  were  kept  through  June  into  July,  hatching  from  June  11  to  20. 
The  temperature  of  the  water  in  the  pond  from  which  the  females 
were  taken  must  have  risen  during  that  time  to  within  a  comparatively 
few  degrees  of  the  room  mentioned.  But  in  the  case  of  A.  megalops 
there  was  a  radical  difference  in  the  environment;  these  eggs  were 
taken  from  the  open  ocean  on  October  30,  and  kept  through  November 
and  into  the  latter  part  of  December.  Hence  a  temperature  of  75° 
would  be  at  least  30°  or  35°  higher  than  that  of  the  salt  water  at 
Woods  Hole  during  those  months.  This  would  mean,  of  course,  that 
the  eggs  developed  much  faster  than  in  their  normal  surroundings,  so 
that  we  must  add  eight  or  ten  days  to  the  period  just  given  before 
comparing  it  with  the  other  species. 

Hence  incubation  is  fully  twice  as  long  in  inegalops  as  in  foUuceua 
or  catostmni.  But  even  this  record  is  surpassed  by  that  of  A.  stlzos- 
tethiL  Kellicott  records  (1880)  that  the  eggs  laid  in  his  aquarium  on 
August  28  did  not  show  the  dark  eye  dots  until  October  5,  and  did  not 
begin  to  hatch  till  November  17,  a  period  of  eighty-one  days!  Here  the 
author  distinctly  states  that  the  tank  was  kept  at  the  tempemture  of 
the  room,  and  hence  something  would  need  to  be  added  to  even  such  an 
enormous  period  as  this  before  it  would  fairly  represent  the  length  of 
incubatiun  under  normal  conditions.  It  is  also  stated  that  these  eggs 
were  kept  out  of  the  light,  and  Kellicott  thinks  that  this  influenced  the 
incubation.  Possibly  it  might  offset  the  increase  in  temperature,  but 
we  must  remember  that  in  depositing  her  eggs  under  normal  condi- 
tions the  female  Argulus  must  needs  often  get  them  in  the  shade.     It 
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would  seem  fair,  therefore,  to  allow  the  record  to  stand  as  given,  so 
that  this  incubation  period  would  be  a  little  longer  than  that  of  megalops. 

There  are  other  considerations  also  which  make  it  practically  certain 
that  the  incubation  period  of  these  two  species  would  be  of  about  the 
same  length,  and  longer  than  that  of  foliaceas  and  catostoini  (p.  600). 

Both  Jurine  and  Claus  have  given  a  detailed  account  of  the  larva  of 
foliacem  and  the  various  molts  through  which  it  passes. 

Claus  calls  especial  attention  to  the  fact  that  the  ^g^  contains  a  rela- 
tively large  yolk,  and  that  the  embr^^o  attains  a  correspondingly 
unusual  size  and  advanced  development  before  hatching.  This  occa- 
sions the  period  of  increase  in  the  prenatal  development  as  compared 
with  other  pai-asitic  copepods. 

If  this  be  true  of  folmcem  and  catostomi,  we  would  naturally  infer 
that  in  megalops  and  stlzostethii^  with  their  incubating  period  twice  as 
long,  the  larva  must  be  even  further  developed,  and  such  we  shall  find 
to  be  the  case. 

In  the  following  account  of  larval  development  the  facte  in  relation 
to  foliacem  have  been  taken  from  Jurine  (1806),  Leydig  (1850),  and 
Claus  (1875),  those  in  regard  to  stlzostethii  from  Kellicott  (1880),  while 
those  in  reference  to  catostomi^  megalops^  and  wmericanus  are  from 
original  observations.  It  is  hoped  soon  to  publish  a  full  description 
of  these  latter  larvae. 

On  first  issuing  from  the  egg  the  larvse  of  foliaceus  and  catostonii 
bear  a  striking  resemblance  to  a  partly  developed  Caligus,  as  noted  at 
some  length  by  Claus. 

We  find  a  shield-shaped  anterior  portion  of  the  body  corresponding 
with  the  cephalo-thomx  in  Caligus,  three  free  segmente  corresponding 
with  the  second,  third,  and  fourth  thoracic^  segmente  in  Caligus,  and  a 
large  abdomen  carrying  papillae  armed  with  setse,  corresponding  with 
the  papillated  abdomen  of  the  Eucopepods. 

In  the  larvae  of  .1.  megalo])8  and  A.  stizostethU  the  resemblance  is 
not  quite  so  apparent,  chiefly  on  account  of  their  more  advanced 
development,  but  we  can  still  distinguish  the  same  regions  easily. 
(Plate  VIII.)  Hence  the  nauplius,  the  metanauplius,  and  even  the 
earlier  cyclops  stages  are  passed  by  these  Argulus  larvae  inside  the 
egg,  and  they  come  forth  in  one  of  the  more  fully  developed  cyclops 
stages.  All  the  segmente  and  appendages  which  are  to  appear  in  the 
adult  are  present  at  birth,  and  in  addition  the  folinceus  and  catostomi 
larvae  have  extra  temporary  appendages  in  the  form  of  a  pair  of  man- 
dibular palps,  which  are  used  as  locomotor  organs  up  to  the  first  molt, 
and  then  disappear. 

We  should  expect  larvae  so  very  well  developed  at  birth  to  be  much 
larger  than  the  ordinary  crustacean  nauplius,  and  they  rather  exceed 
our  expectations.  The  larva  of  foliacexix  is  0.6  to  0.75  mm.  in  length, 
that  of  catostami  0.7  to  0.8  mm.,  while  the  rn^^galops  larva  is  0.8  to 


Digitized  by 


Google 


NO.  1802.  AMERICA  N  PA  RASlTlC  A  ttG  VLlt).E—  WllSON.  663 


0.85  mm.  long,  and  the  larva  of  HtizoHtethi!  reaches  almost  1  mm.  (0.98). 
And  this,  too,  in  spite  of  the  fact  that  the  adults  of  megalopH  and 
stizostethii  are  smaller  than  those  of  catoHtain  i  and  foUaceus, 

That  the  sizes  should  be  thus  reversed  in  the  larvoB  is  further  good 
proof  of  the  difference  in  their  relative  development,  i.  e.,  not  only 
does  the  greater  similai'ity  of  the  appendages  to  the  adult  form  attest 
the  more  advanced  development  of  the  stizoHtethii  larva,  but  its  body 
is  actually  nearly  twice  as  large  as  that  of  t\\Q  foliaeeits  larva. 

All  the  larvae  have  the  general  shape  of  the  adult,  save  that  in 
foliaceus^  eatostmni,,  and  ahiericanm  the  body  is  somewhat  narrowed 
posteriorly,  while  the  anal  papillaB  are  much  larger  and  terminal 
instead  of  basal.  The  carapace  is  relatively  broad  and  barely  covers 
the  bases  of  the  first  swimming  legs. 

In  catostomi  the  width  of  the  larval  carapace  is  relatively  less  than 
that  of  the  adult,  but  in  the 
other  species  it  is  practically- 
the  same.  Its  border  is 
fringed  with  tine  cilia,  among 
which  are  scattered  stouter, 
seta-like  tactile  organs  which 
are  much  larger  than  the  cilia 
and  about  twice  as  long. 

The  free  thoracic  segments 
diminish  much  more  rapidly 
in  these  three  larvse  than  in 
the  other  two  species,  but  each 
segment  bears  a  pair  of  swim-  fiq.  4.--fi»8t  and  second  antenn*  of  newly 
ming  legs  or  their  rudiments.  «^"^^^^  ^"^^^  "'^  ^"^^^'^'^  *''^"^"^- 

The  abdomen  in  the  three  species  just  named  is  also  very  narrow, 
almost  triangular  in  shape,  and  terminated  by  the  large  anal  papillae. 
In  the  megalopH  and  stizostethii  larvae,  on  the  contrary,  the  abdomen 
is  as  wide  as  the  last  thoracic  segment,  is  broadly  ovate  in  form,  and 
in  the  megalops  larvae  is  terminated  by  two  short,  bluntly  acute  lobes, 
with  the  anal  papillae  at  the  base  of  the  intervening  sinus.  In  stizo- 
stethii the  abdomen  is  abruptly  truncated  posteriorly  and  the  anal  sinus 
is  so  shallow  that  there  are  practically  no  lobes  at  all,  but  the  anal 
papillae  are  situated  close  to  the  anus,  and  therefore  must  be  regarded 
as  basal  rather  than  terminal,  like  those  of  megalops^  to  which  they 
also  correspond  in  size. 

The  first  antenna?,  and  in  megalops  and  stizostethii  the  second  also, 
have  already  assumed  nearly  their  permanent  form. 

In  all  the  species  the  first  antennae  are  three-jointed,*   the  basal 

^Kellicott  says  (1880)  that,  the  first  antennae  of  stizostethii  are  four- jointed,  but 
they  are  really  the  same  as  those  of  the  other  species.  The  apparent  difference  comes 
from  his  regartiing  the  basal  joint  as  double  rather  than  single,  in  which  case  these 
first  antennae  would  be  four-jointed  in  all  the  species.  ^  j 
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joint  being  very  large  and  flat,  furnished  with  large  sickle-shaped 
hooks  on  its  lateral,  and  smaller  ones  on  its  anterior,  margin,  and  evi- 
dently functioning  as  an  organ  of  prehension. 

The  two  terminal  joints  are  small  and  armed  with  delicate  tactile 
bristles,  and  they  just  as  evidently  function  as  tactile  organs.  On  the 
bases  of  both  pairs  of  antennse  in  all  the  larv©  are  found  stout  spines 
directed  backward  as  in  the  adult  (tig.  4). 

In  the  larvae  of  the  first  group  the  second  antennae  are  very  dif- 
ferent in  form  from  those  of  the  adult,  ai^d  serve  as  one  of  the  two 
principal  locomotor  organs.  They  are  very  much  elongated,  extend- 
ing far  beyond  the  carapace, 
and  are  made  up  of  three 
parts,  a  2-jointed  basipod 
arising  just  pd^terior  to  the 
e3'es,  each  joint  being  armed 
with  a  short  spine,  a  stout 
ondopod  also  2-jointed  and 
tipped  with  a  curved  spine, 
and  a  1-jointed  exopod  bear- 
ing at  its  tip  four  long  plu- 
mose setee  and  a  short  thumb- 
like one  on  the  inner  side. 
These  seta*  can  be  approxi- 
mated or  separated  at  pleas- 
ure (fig.  5). 

In  conti*ast  with  these  the 
second  antennae  of  the  vwga- 
lops  and  Httzmtethil  larvae  are 
of  ordinary  length  and  con- 
sist of  a  good-sized  basal 
joint  extending  back  about 
opiK)site  the  center  of  the 
eyes,  where  it  is  armed  near 
the  median  line  with  the 
usual  blunt  spine,  a  long 
middle  joint  aimed  with  two  spines  on  its  anterior  surface,  and  a 
short  terminal  joint  tipped  with  a  stout  hook.* 

When  straightened  these  antenuro  reach  considerably  beyond  the 

border  of  the  caiupace,  but  the  latter  nearly  covers  them  when  they 

are  partly  folded,  the  position  in  which  the  larva  usually  carries  them. 

Hence  they  can  not  take  any  part  in  locomotion. 

Next  in  order  posteriorly  we  find  in  our  three  larvce  a  pair  of  ap- 

^Kellieott  says  that  the  second  antenna  in  ntizostethii  are  four-jointed,  but  whether 
he  has  again  regarded  the  basal  joint  a.s  double  can  not  be  decided  either  from  his 
figure  or  from  the  text.  The  probability  is  that  he  has,  for  the  antenna*  in  the 
adults  are  like  those  of  megalope. 


Fig.  5.— Sbcond  antenna  and  labial  palp  of  nbwly 

HATCHED  larva  OF  ARQULUS  FOLIACEU8  (MODIFIED 
FROM  CLAU8).  fX.,  AND  ^tt.,  EXOPOD  AND  ENDOPOD  OF 
THE  SECOND  ANTENNJt;  A.,  HOOK  CONNECTED  WITH 
BABE  OF  THE  8AME;  iwrf.  /.,  TF^PORARY  MANDIBULAR 
PALPS. 
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pendages  which  are  ontircly  wanting  in  tho  other  two  species.  These 
are  the  temporary  mandibular  palps,  which  are  attached  to  the  sides 
of  the  upper  lip,  and  which  serve,  up  to  the  tirst  molt,  as  the  second 
of  the  two  principal  locomotor  organs.  They  are  made  up  of  two  parts, 
a  simple  basal  portion  and  a  2-jointed  terminal  portion  bearing  at  its 
tip  three  long  plumose  setse  similar  to  those  on  the  second  antennce  in 
the  same  species,  and,  like  them,  capable  of  being  approximated  or 
separated  at  pleasure  (fig.  5). 

The  anterior  maxill  peds  are  not  modified  in  any  of  the  larvae  into 
sucking  disks,  but  retain  instead  their  primitive  form  of  stout  clasping 


Fig.  6.— Anterior  maxilmpkd  of  newly  hatched  megalops  larva  showing  muscui^tdre. 

organs.  They  are  4-jointed  and  furnished  at  the  tip  with  two  strong 
sickle-shaped  hooks,  placed  side  by  side,  the  ventral  one  of  which  is 
armed  with  three  sharp  barbs  on  its  inner  border.  These  organs  are 
thus  similar  to  the  so-called  clasping  legs  of  the  parasitic  Eucopepods 
(fig  6). 

The  posterior  maxillipeds  are  very  much  smaller  than  the  anterior, 
and  serve  as  accessory  clasping  organs,  the  same  function  that  they 
perform  in  the  adult.  They  are  5-jointed  in  all  the  larvae,  and  are 
armed  on  the  inner  surfaces  of  each  of  the  four  basal  joints  with  spines, 
stout  setae,  or  rough  papillae,  the  kind,  number,  and  arrangement  vary- 
ing considerably  in  the  different  species,  but  all  evidentl}^  designed  for 

the  same  purpose.  These 
maxillipeds  are  terminated 
by  two  movable,  strongly 
curved  claws,  and  a  rounded 
knob  ending  in  a  sharp 
spine,  knob  and  claws  being 
placed  side  by  side  in  a  line 
dorso-ventrally,  the  knob 
Fig.  7.— I'osTKRioK  max  iLLiPED  OF  NEWLY  hatched  mega-    bclng  dorsal.     Thc   basal 

LOPS   LARVA   SHOWING    ARMATURE.  •      •      i       *  'J  Ul  1 

joint  IS  considei'abl}^  elon- 
gated longitudinally  and  bears  upon  its  posterior  border  a  short,  stout 
spine  (two  in  megalopH)  in  the  same  place  where  the  spines  on  the 
squamiform  appendages  of  the  adult  subsequently  appear  (fig.  7). 
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In  inp(jal(rj}H  and  stlzoHtefhli  all  four  pairs  of  swimming  legs  are 
present,  and  they  have  the  same  number  of  joints  and  are  as  fully 
developed  as  in  the  adult.  The  basipods  are  2-jointed,  the  proximal 
joints  decreasing  and  the  peripheral  increasing  in  length  from  in  front 
backward.  The  exopods  are  1-jointedand  carry  two  long  rowing  set^e 
which  are  plumose  and  movable  like  those  on  the  antennte  and  mandib- 
ular palps  in  the  other  species.  The  endopods  of  the  first  pair  are 
3-jointed,  the  first  and  second  joints  carrying  sharp  spines  on  their 
posterior  border  and  the  third  joint  terminating  in  two  similar  spines 
plac*ed  side  by  side.  The  endopods  of  the  three  posterior  pairs  are 
2-jointed  and  carry  but  a  single  rowing  seta. 

By  referring  again  to  fig.  3  it  will  be  seen  that  these  four  pairs  of 
fully  developed  swimming  legs  can  be  seen  through  the  ^gg  envelope 
a  day  or  two  before  the  larvie  emerges. 

When  it  does  come  forth,  therefore,  we  find  it  using  these  same 
appendages  exclusively  for  locomotion,  i.  e.,  it  hegins  to  Hwim  at  once 
in  the  mnie  nmnyier  ajid  hy  lueam^  of  the  mrne  ajypend/jge^  which  it  is  to 
v^e  (ill  through  life. 

We  find  in  this  respect  a  marked  contrast  between  these  two  forms, 
one  {megaloj}^)  from  the  salt  water,  and  the  other  {stiz{)stethii)  from 
the  fresh  water,  and  the  three  other  fresh-water  species  we  are  dis- 
cussing. In  the  latter  only  the  first  pair  of  legs  is  at  all  developed, 
the  other  three  pairs  being  very  rudimentary,  mere  stumps  in  fact, 
immovable,  and  hence  of  no  possible  use  in  swimming.  These  larvje, 
therefore,  are  obliged  to  depend  upon  the  second  antenna?  and  the 
temporary  mandibular  palps  for  locomotion,  being  aided  only  slightly, 
if  at  all,  by  the  partially  developed  first  pair  of  legs,  i.  e.,  them  lartJde 
hegin  to  moiin  in  an  entirely  different  manner  from  the  adidt^  o/nd  hy 
means  of  appendages  temporarily  developed  for  tJiat  purpose^  which 
aftencards  entirely  disappear. 

Thus  in  their  development  these  larvie  show  a  partial  metamorphosis, 
and  stand  as  a  connecting  link  between  the  other  parasitic  copepods 
(Eucopepods),  with  their  comj^lete  metamorphosis  through  nauplius, 
metanauplius,  and  the  various  cyclops  stages,  and  species  like  meg- 
alops  and  stizostethii^  in  which  there  is  really  no  metamorphosis  at 
all,  at  least  no  change  in  the  number,  position,  segmentation,  or 
function  of  the  various  appendages,  but  only  a  few  comparatively 
trifling  alterations  in  size  and  form. 

Both  the  pointed,  retractile  proboscis  and  the  mouth  parts  are 
present  in  all  the  larvae.  The  latter  take  the  form  of  a  club-shaped 
protuberance  i)rojecting  from  the  raid  line  of  the  ventral  surface 
between  the  two  pairs  of  maxillipeds. 

It  is  made  up  of  an  upper  and  an  under  lip  and  a  pair  of  mandibles, 
the  maxilleB  not  being  yet  developed.  The  chewing  blades  of  the  man- 
dibles lie  just  beneath  the  upper  lip,  are  sickle-shaped  and  curve  in 
toward  each  other  from  either  side. 
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Infoliaceus  and  catostoini  they  are  armed  with  a  claw  on  their  pos- 
terior border  which  reaches  outside  the  lower  lip,  and  are  separated 
by  the  side  walls  of  the  mouth  from  the  mandibular  palps  already 
described.  In  the  inegalops  and  stizostethii  larvse  there  are  no  palps 
and  no  claw  reaching  outside  the  lower  lip,  so  that  the  mouth  assumes 
almost  exactly  the  structure  of  the  adult,  save  for  the  lack  of  max- 
illse  (fig.  8). 

With  regard  to  the  histology  and  internal  structure,  that  portion  of 
the  intestine  immediately  behind  the  mouth  and  reaching  into  the  first 
free  thoracic  segment  is  somewhat  wider  than  the  remainder  and  is 
sharply  marked  off  from  it  by  a  constriction  in  the  side  walls  and  by 
much  darker  coloration.  This  is  the  stomach  of  the  larva,  and  it  sends 
out  on  either  side  a  wide  branch  toward  the  edge  of  the  carapace  just 


FlO,  8.— CHITIN  skeleton  of  the  proboscis  of  a    newly    hatched    MEGALOF8    LARVA.     C,   CHITIN 
framework;  /..  LOWER   LIP;  Ip.,  LABIAL  PALP;  tnd.,  MANDIBLE;   mx.,  MAXILLA. 

behind  the  posterior  maxillipeds.  (Plate  VIII.)  The  branches  turn 
both  backward  and  forward  inside  the  edge,  like  a  section  of  the  stem 
and  umbrella  of  a  nmshroom,  and  are  crenated  along  their  outer 
border.  Both  central  portion  and  branches  are  so  filled  with  yolk 
granules  and  oil  globules  as  to  be  nearly  opaque. 

The  remaining  portion  of  the  intestine  in  the  free  thoracic  segments 
is  somewhat  narrower  and  is  filled  with  much  clearer  cells.  In  the 
last  segment  it  passes  abruptly  into  a  narrow  cloacal  portion  which 
inins  through  the  center  of  the  abdomen  as  a  narrow  tube,  and  ends 
in  the  anus,  which  is  a  transverse  slit  situated  just  beneath  the  papillae 
at  the  base  of  the  anal  sinus.  All  three  parts  of  this  digestive  tube 
keep  up  a  lively  contraction,  by  means  of  which  there  is  frequent 
interchange  of  their  contents. 
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Outside  the  umbrella  portion  of  the  stomach  branches,  along  the 
latemi  and  posterior  border  of  the  carapace,  lies  a  row  of  one-celled 
skin  glands  with  fine  awl-shaped  ducts  leading  radially  outward  to  the 
very  edge.  These  glands  are  more  or  less  circular  in  outline  and  are 
strongly  flattened  dorso-ventrally.  Their  granular  coat^&ts  are 
arranged  in  fairly  distinct  rows  radiating  from  the  opening  of  the  duct, 
which  is  a  little  removed  from  one  edge,  sometimes  near  the  center. 

This  gives  them  somewhat  the  appearance  of  miniature  palm-leaf 
fans  laid  side  by  side  with  their  handles  pointing  outward. 

In  foliaceus  these  side  rows  are  broken  by  a  comparatively  wide 
interval  just  opposite  the  base  of  the  mouth,  and  the  two  groups  thus 
formed  consist,  respectively,  of  10  posteriorly  and  4  anteriorly.  There 
are  also  in  this  species  a  pair  of  similar  glands  in  front  of  the  first 
antennae,  a  pair  at  the  inner  corners  of  the  lateral  eyes,  a  pair  behind 
those  eyes,  and  a  group  of  four  just  in  front  of  and  one  behind  the 
lateral  branches  of  the  stomach,  but  there  are  none  in  the  abdomen. 

In  the  catostomi  larvae  no  glands  can  be  found  anywhere  in  the  hun- 
dreds of  preserved  larvae  now  at  disposal,  and  in  the  stizostethii  larva 
no  mention  of  them  is  made,  ncr  do  they  appear  in  the  figure.  In  the 
aviericanm  larva  the  glands  are  few  in  number,  small  in  size,  and  are 
scattered  about  promiscuously  in  both  carapace  and  abdomen,  with- 
out any  regularity.  In  the  megalopa  larva,  on  the  contrary,  these 
glands  are  much  more  highly  developed,  and  the  largest  and  best  of 
them  lie  in  a  row  of  six  along  either  side  of  the  abdomen  some  little 
distance  from  the  edge  (^.,  fig.  9).  In  this  species  the  rows  along  the 
edges  of  the  carapace  are  continuous  and  number  21  or  22  glands 
each;  there  is  an  isolated  group  of  5  glands  between  the  eyes  at  the 
anterior  border  of  the  carapace,  3  in  front  along  the  edge,  and  2  behind 
them  at  the  interior  corners  of  the  eyes.  There  are  also  on  either 
side  a  group  of  3  placed  diagonally  behind  the  eyes,  another  group  of 
2  just  in  front  of  the  side  branch  of  the  stomach,  one  over  the  side  of 
the  stomach  itself  where  this  branch  joins  it,  and  a  single  large  ellip- 
tical gland  at  the  outer  end  of  the  terminal  joint  of  the  basipod  in  each 
of  the  swinnning  legs. 

Although  these  glands  are  not  found  in  the  abdomen  of  the  newly- 
hatched  larva  oifbliaceus  (Claus)  or  catostomi,  they  appear  there  at  a 
later  stage  in  development,  and  in  the  adult  of  all  forms  which  have 
been  examined  they  are  found  scattered  over  the  entire  surface  of  the 
body,  being  gathered  in  groups  in  many  places,  e.  g.,  in  the  lobes  of 
the  abdomen,  the  basal  joints  of  the  legs,  etc.  Their  function  has  not 
been  explained  by  any  author,  but  that  they  are  morphologically  sim- 
ple glands  there  can  be  no  doubt.  Their  ducts  open  at  the  surface  of 
the  body,  and  under  the  influence  of  an  alkaline  solution  a  portion  of 
the  contents  of  the  body  of  the  gland  is  discharged  through  the  duct 
in  the  form  of  globules  (Ley dig).     Doubtless  the}'  are  capable  of  simi- 


Digitized  by 


Google 


NO.  1302.  AMERICA N  PARASITIC  ARO  ULIDM-  WILSON.  669 

lar  action  under  normal  conditions,  and  the  more  or  less  metamor- 
phosed contents  being  thus  discharged  to  the  exterior  would  give  them 
something  of  an  excretory  function. 

The  paired  eyes  are  very  large,  being  made  up  of  many  spherical  or 
ellipsoidal  facets  loosely  joined  together. 

Each  eye  is  inclosed  in  a  tmnsparent  blood  sinus  through  which  the 
blood  circulates  freely  by  means  of  three  or  more  openings.  The 
facets  jut  out  quite  a  distance  from  the  pigment,  and  along  the  anterior 
border  of  the  eye,  especially  in  the  m^galops  larvae,  can  be  seen  as 
transparent  yellowish  globules.  They  are  proportionately  much  larger 
than  in  the  adult. 

The    unpaired    median  ♦  *• 

eye  is  situated  on  the  top 
of  the  posterior  border  of 
the  brain.  It  consists  of 
an  X -shaped  pigment  body 
at  the  junction  of  three 
transparent  lobes,  shaped 
and  arranged  like  the 
parts  of  a  clover  leaf. 
The  pigment  has  a  de- 
cided reddish  tinge. 

No   heart  is  visible   in  :omi 

any  of  these  larvae,  but  its 
place  is  supplied  b}^  sev- 
eral accessory  structures, 
which  produce  an  active 
streaming  of  the  blood 
alongf  prac^tically  the  same    „     „    . 

^^  ^  ,     -^  Fig.  9.— Abdomen  op  nkwly  hatched  male  larva  op  ae- 

channels  as  in  the  adult.      oulus  mrgalops.  d.  v.  m.,  dorso-ventral  mvscles;  ^., 

The  cellular  substance  be-        ^^^^  olands;  a., posterior  wall  of  heart:  /.  «.,  longi- 
tudinal muscles:  /.,  TESTIS. 

tween  the  surfaces  of  the 

carapace,  in  the  thorax  outside  of  the  stomach  and  intestine,  and  in 
the  abdomen  outside  the  sexual  organs,  is  gathered  into  little  islands, 
between  and  around  which  are  blood  lacuna?  in  free  communication 
throughout  the  entire  bod3\  There  is  also  quite  a  wide  continuous 
peripheral  sinus  around  the  entire  l>ody,  particularly  in  the  abdo- 
men. In  and  out  of  the  lacunae  and  through  the  peripheral  sinus  the 
blood  is  driven  by  a  more  or  less  rhythmical  contraction  of  the 
following  muscles. 

In  the  abdomen  between  the  peripheral  glands  and  rudimentary 
sexual  organs  and  the  central  intestine  lies,  on  either  side,  a  spindle  of 
very  well-developed  longitudinal  muscles  {7.  m.,  tig.  9). 

Scattered  irregularly  amongst  these  are  short  dorso-ventral,  individ- 
ual muscle  fibers  which  are  nowhere  gathered  into  bundles  {d.  v.  m.). 
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Most  of  these  latter  fibers,  as  well  as  those  of  the  longitudinal  muscles, 
are  one-celled,  and  the  central  nucleus  is  plainly  visible,  with  one  or 
more  long  fibrous  portions  extending  from  either  end.  These  muscle 
fibera  are  strikingly  like  those  elsewhere  described*  in  the  veliger 
larvte  of  nudibranchs  and  the  pilidium  larvae  of  nemerteans,  and  in  all 
probability  the  fibrous  portion  is  developed  in  a  similar  manner  by  a 
fibrillar  rearrangement  of  the  protoplasm  of  the  original  cell.  These 
muscles,  both  longitudinal  and  dorso- ventral,  contract  somewhat 
rhythmically  and  drive  the  blood  from  the  space  between  them  around 
the  cloaca  out  into  the  posterior  end  past  the  anal  papillae  into  the 
peripheral  spaces  along  the  sides  of  the  abdomen. 

The  second  muscle  to  aid  in  the  pulsation  takes  the  form  of  a  trans- 
verse dorso-ventral  band  or  curtain  lying  at  the  posterior  border  of 
the  last  thoracic  segment  in  just  the  position  occupied  later  by  the 
posterior  wall  of  the  heart  (A.,  fig.  9).  This  is  attached  to  the  side 
walls  of  the  sinus  between  thorax  and  abdomen,  but  hangs  loosely 
elsewhere,  and  on  contraction  produces  two  movements,  one  a  pulling 
together  of  the  side  walls  and  the  other  a  backward  and  forward  move- 
ment of  the  center  of  the  curtain.  Both  motions  aid  the  streaming  of 
the  blood.  Besides  these  muscles,  which  are  directly  concerned  in  cir- 
culation, there  are  others  in  the  walls  of  the  stomach  and  intestine, 
on  the  dorsal  and  ventral  walls  of  the  thorax,  and  even  in  the  basipods 
of  the  legs,  that  must  assist  the  process  considerably.  The  internal 
tissues  are  so  loosely  put  together  and  there  is  so  much  free  communi- 
cation between  the  various  parts  of  the  body  that  a  vigorous  contrac- 
tion of  any  set  of  muscles,  e.  g.,  those  in  the  basipods  of  the  legs 
during  swimming,  must  produce  more  or  less  of  a  flow  of  blood  in  the 
immediate  vicinity. 

The  skin  is  so  very  transparent  that  even  the  transverse  striation  of 
the  muscles  can  be  readily  seen  through  it,  so  that  these  larvae  afford 
one  of  the  best  objects  for  a  study  of  crustacean  musculature  that 
could  be  imagined. 

The  skin  being  so  thin  and  the  blood  circulating  everywhere  freely 
beneath  it  there  is  no  diflSculty  in  bringing  about  integumental  respira- 
tion. Such  respiration  takes  place  more  or  less  all  over  the  body  and 
does  not  seem  to  be  exclusively  concentrated  in  any  one  region.  I  agree 
with  Claus  when,  correcting  the  statements  of  both  Jurine  and  Dana 
and  Herrick,  he  says  that  the  abdomen  has  no  more  to  do  with  respira- 
tion than  some  other  parts  of  the  body  and  is  not  as  useful  in  this 
respect  as  the  side  flaps  of  the  carapace.  This  does  not  mean  that  the 
abdomen  does  not  function  physiologically  as  a  respii*atory  organ;  it 
certainly  does  and  its  service  is  a  very  valuable  one.  But  it  does  mean 
that  this  is  not  the  only  respiratory  organ  and  probably  not  even  the 

*  Activities  of  Mesenchyme  in  Certain  Larvre,  C.  B.  Wilson,  Zool.  Bull.,  II,  No.  1, 
p.  15.  The  Habits  and  Early  Development  of  Cerebratulus  lacteus  ( Verrill),  C.  B. 
Wilson,  Quart.  Jour.  Mic.  Sci.,  new  ser.,  XLIII,  p.  97. 


Digitized  by 


Google 


NO.  1302.  AMERICAN  PA RASITIC  A RG ULTDJi^ WILSON.  671 


best  one  possessed  by  the  larva.  In  confirmation  of  such  a  view,  wit- 
ness the  fact  that  in  several  of  our  largest  species  {niger^  catmtwni^ 
etc.)  the  abdomen  is  proportionally  very  small,  in  catostomi  so  diminu- 
tive compared  with  the  enormous  head-thorax  that  it  could  not  possi- 
bl}^  keep  the  blood  aerated. 

The  nervous  system  consists  of  a  '^  biuin,"  which  is  situated  near  the 
dorsal  surface  of  the  carapace  just  above  the  mouth  and  just  beneath 
the  unpaired  e^^e,  and  a  chain  of  ventral  ganglia  (Plate  VIII,  fig.  24).  Of 
the  latter  the  two  anterior  ones  lie  close  to  the  mouth  on  the  ventral 
surface  and  the  four  posterior  ones  lie  beneath  the  stomac^h,  and  are 
so  hidden  by  its  opaque  contents  as  to  be  visible  onlj'^  during  con- 
tractions. 

On  the  ventral  surface  of  the  bmn  on  either  side  may  be  seen  a  small 
swelling,  the  beginning  of  the  mouth  commissure,  which  in  later  devel- 
opment surrounds  the  mouth  and  binds  the  brain  to  the  anterior 
ventral  ganglion. 

Alongside  the  anterior  border  of  the  side  bi'anches  of  the  stomach, 
well  out  toward  the  edge  of  the  carapace,  may  be  seen  the  paired  shell 
glands  first  detected  by  Glaus  in  the  foJiace^i^^  larva.  As  will  be  seen 
on  Plate  VIII,  they  can  be  distinguished  by  the  size  and  grouping  of 
the  cells.  The  walls  are  two-layered,  and  at  the  anterior  corners  may 
be  seen  the  lumen  of  the  duct. 

In  none  of  the  larvse  is  there  visible  anything,  even  under  an  oil- 
immersion  lens,  which  can  be  definitely  asserted  to  be  the  beginning  of 
the  asymmetrical  ovary.  And  yet  there  are  many  reasons  for  believing 
with  Glaus  that  careful  sectioning  will  reveal  the  rudiments  of  an  ovary 
in  all  these  larv«e. 

He  discovered  it  just  after  the  first  molt  considerably  developed  and 
reasoned  that  it  must  have  been  present  before. 

But  if  this  were  true  in  foliaeeiiH  and  eatoHtomi^  there  is,  of  course, 
more  reason  for  suspecting  it  in  the  much  better  developed  larvas  of 
inegalops  and  stizostethiL  The  probability  of  its  existence  is  greatly 
strengthened  by  the  fact  that  all  the  other  reproductive  organs  in  both 
sexes  are  present  and  plainly  visible.  The  seminal  pouches  in  the 
female  consist  of  small,  inversely  pear-shaped  bodies  placed  just  inside 
the  row  of  glands  close  to  the  base  of  the  abdomen  (.v.  p,^  Plate  VIII). 
The  ducts  from  these  glands  and  the  papillas  on  the  ventral  surface 
with  which  they  are  connec^ted  are  not  yet  developed. 

The  testes  in  the  abdomen  of  the  male  are  much  larger  than  these 
seminal  pouches  of  the  female  and  show  the  beginnings  of  a  central 
lumen  (^.,  fig.  9).  They  correspond  in  position  with  the  pouches  and 
at  their  upper  ends  may  be  detected  the  beginnings  of  the  vasa*  etfer- 
entire.  None  of  the  accessory  copulatory  organs  are  present  on  the 
legs  of  the  male  at  this  stage. 

As  soon  as  they  emerge  from  the  Qgg^  therefore,  the  sex  of  the 
larvae  can  be  determined  with  certainty. 
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It  is  to  be  regretted  that  the  megnJopn  larvae  could  not  be  carried 
beyond  the  initial  stage,  but  they  had  t )  be  kept  in  salt  water,  and  the 
supply  of  salt-water  fish  and  other  life  was  necessaril}'  limited  so  far 
inland.  Although  tried  with  several  possible  hosts,  nothing  could  be 
found  that  was  acceptable,  and  after  living  for  ten  days  without  any 
change  they  finally  perished.  We  have  also  no  record  of  the  Htho- 
stethii  larvae  be^'^ond  the  first  stage,  and  both  must  be  left  for  future 
research. 

The  Jhliaceus  and  catostomi  larvae  agree  closely  in  their  development; 
the  firet  molt  takes  place  about  the  fifth  da}^  and  produc(\s  a  radical 

change  in  the  appendages 
(fig.  10).  The  long  rowing 
branch  of  the  second  anten- 
nae and  the  temporary  man- 
dibular {mips  disappear,  the 
former  being  replaced  by  a 
structure  similar  to  that  in 
the  adult,  the  latter  never  ap- 
pearing again. 

The  disappearance  of  these 
temporary  larval  organs  of 
locomotion  of  course  means 
that  the  permanentswimming 
legs  have  now  become  suffi- 
ciently developed  to  jx^rform 
their  normal  function. 

Though  not  yet  like  those 
of  the  adult  in  all  details, 
these  legs  have  the  same  num- 
ber of  joints  and  approxi- 
mately the  same  structure. 
There  has  been  a  correspond- 
ing widening  of  the  thorax 
and  abdomen;  the  i>ostt^rior 
border  of  the  latter  has  be- 
come emarginate,  and  the 
very  much  reduced  papillae  are  no  longer  terminal  on  each  lobe,  but 
lie  close  together  in  the  center  of  the  sinus  just  above  the  anus. 

The  seminal  receptacles  and  test(*s  have  enlarged  considerably  and 
the  former  has  acquired  a  thin  cellular  covering. 

The  unpaired  ovary  now  appears  as  a  row  of  small  cells  along  one 
side  or  the  other  of  the  intestine  posterior  to  the  stomach.  These 
cells  increase  in  size,  prolifemte  to  the  right  and  left  and  backward 
and  forward,  and  their  granular  contents  gradually  change  with  fur- 
ther development. 


Fio.  10.— Larva  of  Arouli's  foliacei's  after  the  first 

MOULT  (FROM  CLAUS).  a.  M..  ANTERIOR  MAXILLIPED8 
JUST  BKGlNMNa  TO  THANGE  INTO  SUCKING  DISKS:  g., 
SKIN  6LAND8;  A.,  HEART;  S.,  STOMACH  BRANCHES;  ».g., 
SHELL  gland;  /.,  TESTIS,  SHOWING  NOW  A  CENTRAL 
LUMEN. 
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They  also  change  their  position  slowly,  and  finally  come  to  occupy 
the  whole  centml  spa^e  beneath  the  stomach  and  intestine. 

The  heart  can  now  be  definitely  located  in  the  posterior  thoracic 
segment  as  a  triangular  pouch  with  three  valvular  openings,  one 
median  and  two  lateral,  backward  into  the  abdomen,  and  a  large  aorta 
extending  forward  along  the  median  line  to  the  region  of  the  brain. 
The  two  lateral  posterior  openings  discharge  blood  into  the  side  sinuses 
of  the  abdomen  during  diastole,  while  the  flow  of  blood  backward 
through  the  central  opening  is  regulated  by  the  transversely  pulsating 
flap  or  curtain  already  described.  The  aorta  pulsates  with  the  heart, 
but  the  evidence  seems  to  be  in  favor  of  regarding  it  as  an  aorta  (Claus) 
rather  than  as  the  vestibule  of  the  heart  (Leydig),  since  it  corresponds 
exactly  in  position  and  form  with  the  aorta  in  many  copepods,  and  is 
also  destitute  of  any  side  openings. 


Fig.  11.— Anterior  maxilliped  of  foliaceus  larva  after  several  moults,  showing  transition 

FROM  a  claw  to  A  SUCKING  DISK  (FROM  CLAUS).     C,  OLD  CLAW  BEING  GRADUALLY  ABSORBED  AND 
ITS  MATERIAL  USED  TO  MAKE  THE  NEW  DISK  d.;  «.,  MUSCLES. 

The  other  changes  at  this  molt  are  very  slight;  the  first  maxillipeds 
become  somewhat  thickened  through  the  middle  joints,  making  them 
spindle-shaped,  and  along  the  central  axis  in  between  the  muscles  may 
be  seen  a  column  of  large  elliptical  cells  with  well-marked  nuclei,  from 
which  are  soon  to  be  developed  the  sucking  disks.  These  cells  are 
present  and  distinctly  visible  in  the  megalops  larva  before  the  first 
molt. 

A  second  shedding  of  the  skin  takes  place  three  or  four  days  after 
the  first,  and  produces  no  perceptible  changes  except  in  size  and  in 
further  development  of  the  sucking  disks  on  the  first  maxillipeds. 

The  second  molt  occurs  about  the  tenth  day,  the  third  on  the  thir- 
teenth or  fourteenth  day;  the  fourth  on  the  sixteenth  day,  and  the 
fifth  on  the  twentieth  day.  During  this  time  the  larva  gradually 
increases  m  size,  and  the  details  of  structure  Koth  external  and  internal 
conform  more  and  more  to  the  adult  form.  This  is  especially  notice- 
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able  in  the  first  maxillipeds  where  the  sucking  disks  are  gradually 
developed  at  the  expense  of  the  terminal  segments  and  barbed  hooks 

(fig.  11). 

The  sexual  organs  have  been  completed  by  the  development  of  an 
oviduct  in  the  female  leading  back  to  the  sinus  between  the  posterior 
lobes  on  the  last  pair  of  legs,  and  by  the  completion  of  the  vasse  eflfer- 
entise  and  the  formation  of  ejaculatory  ducts  in  the  male.  With  the 
fourth  molt  the  copulatory  organs  begin  to  show  themselves  on  the 
legs  of  the  male,  and  the  sucking  disks  become  capable  of  functioning 
as  organs  of  attachment.  Hence  we  must  regard  the  larval  stage  as 
finished  and  the  fifth  period  as  the  beginning  of  adult  life.  Subse- 
quent molts  follow  at  intervals  of  three  or  four  days  until,  at  the  end 
of  four  weeks,  the  young  Argulids  become  sexually  ripe  and  the  males 
are  capable  of  the  complicated  process  of  copulation.  Thej'  are  now 
from  2.5  mm.  to  3  mm.  in  length,  and  Claus  states  that  in  A.foliaceus 
the  females  must  reach  a  length  of  at  least  7  mm.  before  becoming 
ready  for  their  first  egg  laying. 

SUMMARY. 

1.  The  female  Arguli  do  not  carry  their  eggs  about  with  them,  but 
deposit  them  in  rows  upon  stones  or  other  convenient  hard  sui^faces 
and  leave  them  to  care  for  themselves. 

2.  The  eggs  are  ellipsoidal  in  form,  0.35  to  0.45  mm.  in  length,  and 
are  placed  end  to  end  in  the  rows.  They  are  covered  with  a  gelati- 
nous envelope,  which  swells  and  hardens  on  contact  with  water,  fasten- 
ing the  eggs  securely  to  the  surface  and  to  one  another. 

3.  In  the  period  of  incubation  the  Arguli  separate  into  three  groups, 
one  of  which,  represented  by  the  two  fresh-water  forms,  /olia<^eus  and 
catostomi,  requires  thirty  to  thirty-five  days  before  hatching.  A  sec- 
ond group,  represented  by  the  fresh-water  form  americanus^  requires 
but  fifteen  to  eighteen  days,  while  the  third  group,  represented  by  the 
fresh-water  stizostethii  and  the  salt-water  megalopa^  remain  in  the  egg 
from  sixty  to  eighty  days. 

4.  The  emerging  larvae  separate  themselves  into  two  groups  corre- 
sponding, respectively,  to  the  three  short  and  the  two  long  periods  of 
incubation. 

In  the  group  which  hatches  in  a  month  or  less  the  nauplius,  meta- 
nauplius,  and  early  cyclops  stages  are  passed  inside  the  egg  and  the 
larva  emerges  in  a  later  cyclops  stage  with  all  the  appendages  present, 
but  many  of  them  in  a  very  rudimentary  stage  of  development.  Loco- 
motion is  effected  by  means  of  the  second  antennae  and  a  temporary 
pair  of  mandibular  palps,  both  of  which  are  elongated  and  tipped  with 
long  rowing  setae.  Only  the  first  pair  of  legs  is  at  all  developed, 
the  others  being  mere  immovable  stumps.  The  first  maxillipeds  are 
not  modified  into  sucking  disks,  but  terminate  in  stout  barbed  hooks. 


Digitized  by 


Google 


NO.  1802.  AMERICAN  PARASITIC  ARGULIDuE- WILSON,  675 


Reproductive  organs  are  present  and  so  far  developed  that  the  sex 
of  the  larva  can  be  told  at  birth. 

5.  In  the  second  group,  which  requires  two  months  or  over  for 
incubation,  the  development  of  the  larva  inside  the  egg  is  carried  still 
farther,  so  that  it  emerges  not  merely  with  all  its  appendages  present, 
but  with  each  fully  developed,  except  the  anterior  maxillipeds,  and 
all  (even  these)  performing  their  appropriate  functions.  The  swim- 
ming legs  are  sufficiently  developed  to  be  used  exclusively  for  locomo- 
tion; the  second  antennsB  are  similar  to  those  of  the  adult,  and  there  are 
no  temporary  mandibular  palps.  The  first  maxillipeds  and  the  rudi- 
mentary sexual  organs  are  similar  to  those  in  the  other  group. 

In  these  larvse,  therefore,  there  is  no  real  metamorphosis  after  birth, 
since  nothing  but  the  first  maxillipeds  are  at  all  changed  In  structure  and 
even  these  serve  the  same  function  from  the  first. 

6.  By  a  series  of  molts  at  intervals  of  a  few  days  the  larva  is 
gradually  transformed  into  the  adult.  At  the  fourth  molt,  sixteen 
days  after  hatching,  the  sucking  disks  are  so  fully  developed  as  to 
begin  to  function,  and  the  sexual  organs  have  matured,  so  that  this 
molt  is  to  be  regarded  as  the  close  of  the  larval  period. 

MORPHOLOGY. 

Body  regions. — In  consequence  of  the  peculiar  relations  existing 
between  the  parts  of  the  body  in  the  Argulidse  we  find  different  authors 
assigning  entirely  different  names  to  them.  This  has  been  due  in 
large  measure  to  those  modifications  of  the  paired  appendages  resultant 
upon  the  parasitic  habits  of  the  animals,  e.  g. ,  the  hooks  upon  the  ante- 
rior antennae,  the  sucking  disks  upon  the  anterior  maxillipeds,  etc. 

These  modifications  caused  numerous  mistakes  in  the  early  interpre- 
tations of  the  appendages,  with  corresponding  mistakes  in  the  body 
regions  to  which  they  are  attached. 

To  Thorell  (1804)  and  Claus  (1875)  more,  perhaps,  than  to  any  other 
investigators  are  we  indebted  for  the  elimination  of  these  errors,  the 
scientific  comparison  of  this  group  with  others  closely  related  to  it, 
and  its  final  establishment  in  its  present  position. 

But  both  these  authors  worked  with  a  very  limited  number  of 
species.  Claus's  observations  were  confined  to  the  two  fresh-water 
species /ollaceioi  and  coregoni,  and  Thorell  only  added  one  other  form, 
purpurcnu%  which,  however,  was  a  parasite  on  salt-water  fish.  In  view 
of  such  a  meager  supply  of  species  upon  which  to  base  family  charac- 
teristics, and  the  consequent  doubt  as  to  how  fully  they  might  have 
represented  the  entire  family,  it  is  hoped  that  the  following  compara- 
tive study  of  13  American  species,  together  with  the  comparative 
ontogeny  which  has  preceded,  may  serve  to  supplement  the  data 
already  given,  and  so  strengthen  Claus's  assignment  of  the  group. 

The  body  of  an  Argulid  divides  itself  natui-ally  into  three  regions — 
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a  cephalo-thorax,  a  free  thorax,  and  an  abdomen — the  first  and  third 
being  unsegmented,  while  the  free  thorax  is  divided  into  three  well- 
defined  segments.  These  regions  thus  correspond  closely  to  those  in 
the  Eucopepods.  The  anterior  one  has  always  been  called  the  cephalo- 
thorax,  but  there  has  been  considerable  question  as  to  how  many 
segments  of  the  thorax  were  fused  with  the  head. 

The  answer  to  this  question,  and  with  it  the  solution  of  the  whole 
problem  of  the  body  regions,  the  other  two  of  which  have  received 
all  the  diJ3ferent  names  possible,  rests  entirely  upon  our  interpretation 
of  the  two  pairs  of  appendages  which,  in  common  with  Claus  and 
Thorell,  we  have  designated  as  the  anterior  and  posterior  maxillipeds, 
but  which  are  really  the  endopodite  and  exopodite  of  the  posterior 
maxillae,  separated,  and  each  joined  to  the  body  by  an  independent 
basipodite.  If  this  latter  statement  be  true,  then  of  necessity  only  a 
single  segment  of  the  thorax  is  fused  with  the  head.  The  free  seg- 
ments following  must  be  the  remainder  of  the  thorax,  and  the  unseg- 
mented posterior  portion  is  the  abdomen.  The  only  other  supposition 
possible  is  that  the  appendages  in  question  are  anterior  thoracic  legs, 
which  has  been  earnestly  advocated  by  several  authors. 

If  we  can  decide  between  these  two  alternatives,  all  the  other  prob- 
lems will  solve  themselves. 

First,  then,  the  evidence  in  favor  of  regarding  these  appendages  as 
anterior  thoracic  legs  rests  entirely  upon  their  present  form  and  func- 
tion. But  the  value  of  such  evidence  must  disappear  the  moment  we 
reflect  that  these  animals  are  parasites,  for  we  have  every  reason  to 
believe  that  both  the  form  and  the  function  of  many  appendages 
would  of  necessity  be  radically  changed  by  long-continued  parasitic 
habits. 

In  proof  of  this,  witness  the  present  form  and  function  of  the  antennaa 
and  mouth  parts.  Why  may  there  not  have  been  a  similar  change  in 
the  posterior  maxillw? 

Again,  the  first  pair  of  these  appendages  is  placed  so  far  forward 
that,  if  they  are  really  thoracic  legs,  the  mouth  parts  are  entirely  out 
of  place  for  a  crustacean,  and  particularly  for  one  so  closely  related  to 
the  copepods. 

Furthermore,  if  we  are  to  look  upon  them  as  grasping  or  walking 
legs,  it  is  evident  that  the  appendages  intervening  between  them  and 
the  mouth  (i.  e.,  the  posterior  maxillae  and  the  maxillipeds)  have  been 
suppressed,  and  that,  too,  so  thoroughly  that  not  a  trace  of  them  is  left, 
even  in  early  development. 

But  the  appendages  which  do  remain  are  perfectly  developed,  and 
such  a  complete  suppression  without  assignable  cause  demands  far 
better  proof  than  mere  present  fonu  and  function. 

The  best  argument,  however,  is  derived  from  analogy.  These  two 
paii-s  of  appendages  correspond  almost  exactly  in  form,  position,  and 
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function  with  those  called  similarly  maxillipeds  in  the  CaligidsB.  And 
since  the  habits  of  the  two  groups  are  alike  we  may  reasonably  assume 
that  these  similar  appendages  would  correspond  in  origin  and  mor- 
phological significance. 

But  Claus  has  already  proved  that  the  so-called  maxillipeds  in  at 
least  a  part  of  the  Caligidae  (all  the  species  in  which  he  could  prove 
anything)  are  the  endopodite  and  exopodite,  respi^ctively,  of  the  pos- 
terior maxillae.  Such  being  the  ca^^e,  we  are  compelled  to  regard  these 
maxillipeds  as  similar 
in  origin  until  definite 
proof  can  be  obtained 
from  their  early  devel- 
opment. 

The  three  regions  in 
an  Argulid's  body,  there- 
fore, are  as  we  have 
already  named  them,  a 
cephalo-thdYrax^  in  which 
only  the  anterior  seg- 
ment of  the  thorax  is 
united  with  the  head,  a 
free  thorax  of  three  well- 
defined  segments,  and  an 
abdomen^  unsegmented 
and  without  appendages. 
The  old  name,  ^^tail," 
has  persistently  clung  to 
this  posterior  region,  in 
spite  of  the  fact  that  it 
contains  the  cloacal  por- 
tion of  the  intestine,  to- 
gether with  the  testes  in 
the  male  and  the  seminal 
pouches  in  the  female. 

The  cephalothorax  is 
much  larger  than  both  the  other  regions,  and  is  developed  into  a  broad 
horseshoe-shaped  shield  or  carapace.  This  shield  is  strongly  flattened 
dorsoventrally,  but  remains  convex  dorsally  and  concave  ventrally 
like  that  of  the  horseshoe  crab.  Its  sides  (except  in  A,  dongatu^)  are 
produced  posteriorly  into  two  broad,  well-rounded  lobes,  in  whose  size 
and  posterior  reach  we  may  find  all  gradations  from  those  which 
barely  cover  the  bases  of  the  second  pair  of  legs  {nuydlopn^  funduli^ 
latxis)  to  others  which  reach  back  over  the  entire  thorax  and  abdomen 
^purpureiis)^  so  that  the  carapace  is  the  only  thing  visible  in  a  dorsal 
view  (see  figs.  2,  12  (text),  24,  65). 


Fig.  12.— Dorsal  view  of  adult  Argulus  mrgalops  female. 

a.,  JUNCTION  OF  rEPHAIX)— AND  FREE  THORAX;  fl/.,  AL«  OR 
WINGS  OF  CARAPACE;  a.  p.,  ANAL  PAPILLiK;  C,  CEPHALIC  AREA 
OP  CARAPACE;  r.,  LONOITCDINAL  CHITIN  RODS;  S.  r.,  SEMEN 
RECEPTACLES. 
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But  however  far  back  the  lobes  may  extend,  the  sinus  between  them 
is  always  cut  forward  to  the  jiosterior  border  of  the  first  thoracic  seg- 
ment, the  one  fused  with  the  head.  The  base  of  this  sinus,  therefore, 
marks  the  division  line  between  the  cephalo  and  the  free  thorax  (a.,  fig*. 
12).  The  inner  borders  of  the  lobes  are  usually  some  distance  apart, 
the  sinus  having  a  broad,  more  or  less  squarely  truncated  base.  But 
sometimes  it  is  so  narrow  that  the  lobes  approach  each  other  closely, 
and  in  alcoholic  specimens  may  even  overlap  {niger^  alosse^  aniericanvs). 

These  inner  lobe  borders  may  be  parallel  {foliaceiis^  viaculosv^)  or 
may  even  converge  posteriorly  {niger^  catoHtonii^  amerlcanm)^  but  they 
usually  diverge  somewhat  sharply,  carrying  the  tips  of  the  lobes  away 
from  the  body  {ncegalops^  laticauda^  etc.). 

In  its  general  shape  or  outline  three  types  of  carapace  may  be  rec- 
ognized, the  f/rhicular^  in  which  the  width  equals  or  exceeds  the  length 
(catoHtorai^  UiUm^  etc.),  the  elllptmd^  in  which  the  length  is  considerably 
greater  than  the  width  {foUaceu^^  laticavda^  megalops^  etc.),  and  the 
obcardate^  in  which  the  greatest  width  of  the  carapace  is  nearer  the 
posterior  end  {amsrknnvM^  jpurpurem^  etc.).  It  is  a  fact  worthy  of 
note  here  by  reason  of  its  important  bearing  upon  the  physiological 
function  of  the  abdomen  that  species  having  a  carapace  of  the  first 
type  have  comparatively  small  abdomens,  and  in  general  the  larger  the 
carapace  lobes  the  more  restricted  the  abdomen. 

In  addition  to  the  posterior  sinus  there  is  a  broad,  shallow  lateral 
sinus  on  either  side  opposite  the  ej^es. 

At  the  base  of  this  sinus  a  V-shaped  portion  of  the  carapace  is  quite 
clearly  differentiated  from  surrounding  portions  by  its  greater  thinness 
and  perfect  transparency  (fig.  24).  Both  these  differences  are  due  to 
the  fact  that  here  the  dorsal  and  ventral  surfaces  of  the  carapace 
approach  each  other  until  they  come  in  ai*tual  contact  and  fuse  together. 
From  the  points  of  the  V's  a  narrow  groove  extends  backward  and 
inward  on  either  side  in  a  horseshoe-shaped  curve,  the  toe  of  the  shoe 
crossing  the  median  line  about  where  the  anterior  edge  of  the  first  or 
fused  thoracic  segment  would  naturally  come  (figs.  12  (text),  2,  6,  etc.). 

This  groove  divides  the  carapace  into  three  regions — the  cephalic  or 
anterior  oval  region  and  the  right  and  left  lateral  regions  or  alsB  {c, 
and  a/.,  fig.  12).  Each  region  is  capable  of  more  or  less  independent 
motion,  bending  along  the  groove. 

The  cephalic  region  varies  greatly  in  shape  with  the  varying  shape 
of  the  shield,  being  eomparativ^ely  short  and  wide  in  those  species 
which  have  an  orbicular  shield,  while  it  is  long  and  narrow  in  those 
whose  shield  is  elongated. 

Through  its  center  longitudinally  run  two  ribs  formed  by  a  thicken- 
ing of  the  cuticular  chitin  (/*.,  fig.  12).  These  ribs  start  from  the  toe 
of  the  horseshoe  and  run  forward  toward  the  anterior  margin.  They 
first  diverge  slightly  in  a  broad  curve  until  they  have  passed  the  brain 
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and  then  curve  inward  toward  each  other,  sometimes  almost  meeting 
at  the  median  line,  and  finally  diverge  again  toward  the  bases  of  the 
anterior  antennae. 

Each  one  thus  takes  somewhat  the  shape  of  the  old-fashioned  letter y, 
the  two  letters  being  placed  back  to  back.  In  foliacem  the  anterior 
end  of  these  ribs  appears  branched  (Claus)  as  also  in  salmini  (KrOyer), 
but  this  occurs  in  none  of  the  North  American  species  examined. 

These  long  ribs  are  jointed  once  just  behind  the  brain,  to  give  the 
anterior  region  of  the  head  greater  freedom  of  motion. 
.    They  are  also  connected  with  each  other,  posterior  to  the  joints,  by 
several  cross  ribs,  the  first  of  which  is  close  to  the  joints  and  quite 
concave  toward  the  brain. 

In  some  species  (nigeVy  foliacem^  funduli)  these  cross  ribs  give  the 
appearance  of  vertebra?,  especially  in  alcoholic  specimens,  as  noted  by 
Claus,  but  they  are  practically  invisible  in  the  living  animal  by  reason 
of  their  transparency,  as  can  be  seen  in  the  photographs.  Other  stout 
branch  ribs  extend  i-adially  outward  from  the  mid-line  toward  the 
lateral  margin,  the  largest  and  most  conspicuous  pair  being  situated 
between  the  posterior  maxillipeds  and  the  anterior  swimming  legs  (figs. 
14,  etc.). 

In  addition  to  these  ribs  there  are  two  oval  chitinous  rings  in  each 
lateral  ala  at  some  little  distance  from  the  margin. 

The  anterior  one  is  short,  often  triangular,  and  situated  about 
opposite  the  mouth,  while  the  other  is  much  larger  and  longer  and 
reaches  nearly  the  entire  length  of  the  lateral  area. 

The  shape  and  arrangement  of  these  lateral  rings  is  peculiar  for  each 
species  and  affords  a  very  reliable  secondary  specific  character,  as  will 
be  readily  seen  by  comparing  any  two  of  the  figures  showing  the  ventral 
surface. 

The  free  thorax  has  a  flattened  conical  form,  the  segments  dimin- 
ishing in  size  from  in  front  backward.  The  posterior  segment  is  tri- 
angular in  outline,  the  apex  of  the  triangle  terminating  posteriorly 
on  the  ventral  surface  at  the  opening  of  the  oviduct  or  the  vas 
deferens.  On  the  doi*sal  surface  this  posterior  segment  is  usually 
more  or  less  overlapped  by  the  abdomen.  Each  segment,  including 
the  one  fused  with  the  he^d,  carries  a  pair  of  swimming  legs,  the  pos- 
terior pair  pointing  obliquely  backward  in  consequence  of  the  oblique 
sides  of  the  segment  which  carries  them.  In  alcoholic  specimens  these 
posterior  legs  are  often  curled  in  and  wholly  covered  by  the  abdomen. 
(See  figure  of  A,  nlger,)  The  thorax  has  no  other  appendages  save  in 
purpureus,  where  there  are  two  scale-like  lobes  attached  to  the  poste- 
rior segment  on  the  ventral  surface  and  projecting  backward  beneath 
the  abdomen  (fig.  65). 

The  latter  is  much  thinner  than  either  of  the  other  two  body  regions. 
It  consists  of  little  more  than  two  plate-like  lobes  or  lamellae,  filled 
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with  blood  sinuses  and  carrying  in  their  thickened  bases  the  testes  in 
the  male  and  the  seminal  receptacles  in  the  female.  Through  the  cen- 
ter runs  the  much-narrowed  cloacal  portion  of  the  intestine  and  around 
this  are  longitudinal  muscles  which  assist  in  circulation  (p.  669). 

The  outline  of  the  -abdomen  is  usually  oval  or  broadly  triangular. 
In  some  species  whose  cephalothomx  is  orbicular  the  abdomen  also 
approaches  closely  to  that  shape  {catostomi).  In  other  species  {Idti- 
cauda^  etc.)  it  is  broadened  posteriorly  until  it  becomes  almost  per- 
fectly elliptical.  Its  size  and  shape  differ  greatly  in  the  two  sexes  even 
of  the  same  species.  The  presence  of  the  long  testes  elongates  the 
lobes  until  sometimes  the  abdomen  of  the  male  is  nearly  twice  as  long 
as  that  of  the  female  (JunduH), 

It  is  always  much  longer,  and  thus  produces  a  narrowed  elliptical 
form,  with  a  tendency  toward  acumination  in  the  lobes  posteriorly. 
On  the  other  hand,  the  spherical  seminal  receptacles  of  the  female  are 
situated  far  forward  in  the  lobes  and  tend  to  widen  that  portion  espe- 
cially, producing  a  broad  triangular  form,  usually  with  blunt,  rounded 
tips. 

The  abdomen  is  cut  posteriorly  by  a  median  sinus  which  runs  for- 
ward between  the  lobes  very  varying  distances  in  the  different  species. 
It  may  be  broad,  shallow,  and  well  rounded  {catostomi),  broadly  triangu- 
lar {mcundosus^  lepidostei)^  narrowly  triangular  and  cut  deeply  {stizoa- 
tethii^  niger)^  or  so  narrow  as  to  be  slit-like  {versicolor). 

The  anus  is  situated  at  the  base  of  the  sinus,  and  somewhere  along 
the  sides  or  at  the  base  are  to  be  found  the  anal  papillsB. 

The  position  of  these  papillae  as  subterminal,  lateral,  or  basal  adds 
another  secondary  specific  character  which  is  very  useful  in  classifica- 
tion. 

The  appendages, — On  the  ventral  surface  of  the  carapace  we  find  the 
cephalic  and  the  first  thoracic  paired  appendages,  and  along  the  median 
line  the  sting  and  the  mouth  apparatus. 

The  two  pairs  of  antennae  are  situated  in  front  of  the  eyes  and  lie  in 
shallow  troughs  or  depressions  in  the  ventral  surface  of  the  carapace. 
The  first  antennae  have  a  broad  flat  basal  portion  which  is  two-jointed; 
the  proximal  joint  is  much  the  smaller  of  the  two,  triangular  in  shape, 
and  is  prolonged  backward  into  a  stout  blunt  chitinous  spine. 

The  distal  joint  is  considerably  elongated  at  right  angles  to  the  prox- 
imal one  (and  hence  at  right  angles  to  the  central  axis),  and  it  termi- 
nates in  a  strong  sickle-shaped  book  which  is  curved  over  ventrally. 
There  is  usually  a  similar  but  much  smaller  hook  upon  the  anterior 
margin  near  the  base  of  the  joint,  and  in  most  species  a  stout  spine, 
occasionally  two  of  them  {versicolor),,  upon  the  posterior  margin. 

The  terminal  portion  of  the  antenna  which  is  three-jointed  is  so 
diminished  in  size  and  relatively  so  insignificant  as  to  be  easiiy  over- 
looked.    Furthermore,  it  is  fastened  to  the  distal  joint  alongside  the 
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huge  chitinous  hook  and  in  some  species  {httlcauda)  does  not  reach 
beyond  the  latter. 

The  larval  development  shows  that  this  prehension  which  so  pre- 
dominates in  the  adult  is  really  acquired  and  that  the  antennro  are 
originally  tactile. 

The  second  antennae  have  retained  this  original  function  in  greater 
measure  than  the  first.  They  consist  of  a  stout  cylindrical  basal  por- 
tion, which  is  also  produced  backward  near  the  median  line  into  a 
blunt  chitin  spine  similar  to  that  on  the  first  antennas  and  right  in  line 
behind  it. 

Sometimes  this  spine  is  reenforced  by  another  situated  just  anterior 
to  it,  the  two  and  the  spine  on  the  proximal  basal  joint  of  the  first 
antenna  forming  a  row  alongside  the  median  line  {maeidosus^  ameri- 
catins).  The  remaining  three  joints  of  these  second  antennas  are  much 
narrower  than  the  basal  one  and  the  terminal  joint  is  also  very  short. 
They  are  all,  including  the  basal  joint,  armed  with  a  few  bristles  on 
their  anterior  surfaces  at  the 
distal  ends.  The  three  termi- 
nal joints  are  usually  fiexed 
posteriorly  until  they  form  a 
right  angle  with  the  basal  joint. 

The  anterior  maxillipeds  in 
all  adult  Arguli  are  modified 
into  sucking  disks.  This  also, 
as  can  be  seen  from  the  on- 
togeny, is  a  derived  or  ac- 
quired character. 

The  function  of  prehension 
is  of  course  the  same  whether 
the  appendage  end  in  a  claw  or  a  sucking  disk,  but  with  the  growth  of 
the  disk  comes  a  secondary  function  of  walking  or  scuttling  about  over 
the  surface  of  the  fish's  body.  For  this  the  disk  is  much  better  suited 
than  a  terminal  claw;  the  latter  gives  as  firm  a  hold  when  once  fixed 
in  the  fish's  skin,  but  does  not  admit  of  adjustment  rapid  enough  to  be 
used  as  an  organ  of  locomotion.  These  disks  consist  of  a  short  cylin- 
drical basal  portion,  representing  the  basal  joint  of  the  original  larval 
appendage,  and  a  terminal  l)order  of  nearly  twice  the  diameter. 

The  latter  does  not  represent  the  terminal  joints  of  the  original 
appendage,  but  seems  to  be  a  new  growth  after  the  absorbtion  of  those 
joints.  In  the  larval  development  these  joints  persist  for  a  long  time 
as  a  useless  appendage  attached  to  the  side  of  the  maxilliped  between 
the  base  and  tne  border,  and  they  seem  to  be  gradually  absorbed  and 
used  in  making  the  border,  much  as  the  tadpole's  tail  is  used  to  make 
the  hing  legs  of  the  little  frog.  The  border  is  largely  membraneous, 
is  serrated  around  the  edge,  and  is  strengthened  by  numerous  rays  which 
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are  formed  in  a  veiy  different  manner  in  th3  various  species.  In 
foliaceiis  they  consist  of  a  row  of  chitin  joints  so  short  as  to  appear 
spherical  or  slightly  elliptical  (Claus).  In  americamis  they  consist  of 
two  concentric  rows  of  chitin  rods,  each  of  which  is  shaped  like  the 
letter  J  (fig.  13). 

The  rods  in  the  outer  row  are  much  smaller  than  those  in  the  inner 
one,  and  they  do  not  reach  nearly  to  the  edge  of  the  membrane.  In 
megalops  the  rays  are  made  up  of  a  series  of  trough  or  gutter  shaped 
plates  overlapping  one  anbther  like  shingles  (fig.  14). 

The  base  of  the  membrane  is  strengthened  by  three  chitin  rings,  the 
basal  one  of  which  is  large  enough  to  hold  its  shape  perfectly  against 
the  contraction  of  the  muscles. 

The  terminal  one  serves  as  a  support  for  the  rays  and  to  it  their 
proximal  ends  are  attached.  This  border  contains  two  sets  of  muscles, 
circular  and  radial,  by  which  it  can  be  elevated  till  it  assumes  the 
same  direction  as  the  cylindrical  base  and  simply  forms  a  hollow  ter- 
minal portion  to  the  latter,  or  it  can  be  depressed  till  it  stands  out  at 
right  angles  to  the  base  like  the  brim  of  a  hat.     It  often  assumes  the 

first  position  on  fixation,  but  the  last 
one  is  the  normal  posture  in  the  liv- 
ing animal.  Its  membraneous  struc- 
ture, strengthened  by  the  chitin  rays, 
with  the  flexibility  produced  by  the 
joints  in  the  latter,  and  the  serrated 
edge,  enable  it  to  fit  down  snugly  to 
the  rough  surface  of  the  fish's  body 
and  produce  a  tight  joint.  The  lumen  of  the  base  is  nearly  filled  by 
four  large  muscles  arranged  in  pairs,  approximately  right  and  left 
and  anterior  and  posterior.  By  the  contraction  of  these  muscles  a 
partial  vacuum  is  formed  inside  the  base  and  the  flexible  border  is 
securely  fastened  to  the  surface  on  which  it  rests.  The  simple 
relaxation  of  the  muscles  restores  the  original  lumen  and  the  disk  is 
detached. 

By  relaxing  its  hold  with  one  disk  and  carrying  it  forward  while 
the  other  remains  fastened  the  animal  moves  about  with  suiprising 
rapidity.  Not  only  is  Thorell  wrong  when  he  says  (1864)  that  these 
appendages  are  "  used  exclusively  as  fixing  organs,"  but  it  seems 
highly  probable  that  they  have  been  modified  into  this  disk  form  for 
the  express  purpose  of  functioning, as  locomotor  organs.  And  while 
the  function  of  fixation  may,  and  probabl}^  does,  still  take  precedence, 
yet  that  of  locomotion  becomes  a  close  second.  The  relative  size  of 
these  disks  varies  greatly;  in  some  species  {fundidl,  latm)  it  reaches 
nearly  a  third  the  width  of  the  carapace,  and  be  it  remembered  these 
are  forms  in  which  the  carapace  is  orbicular.  In  others  {latieavda^ 
megalops)  it  is  not  more  than  a  sixth  or  a  seventh  of  that  width. 


Pio.  14,— Border  of  bucking  disk  in  Argu- 
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The  second  maxillipeds  retain  more  of  their  original  shape.  They 
consist  of  a  short  basal  segment  and  four  longer  terminal  ones. 
The  ventral  surface  of  all  these  segments,  over  the  whole  or  a  part 
of  its  area,  is  raised  up  into  rough  papillee,  or  armed  with  spines  and 
bristles  pointing  backward. 

In  addition  the  basal  segment  has  on  its  ventral  surface  a  raised 
area,  often  armed  with  spines  or  bristles.  This  area  projects  poste- 
riorly beyond  the  border  of  the  joint,  and  in  all  species  examined 
except  one  {l^tm)  is  produced  into  three  strong  teeth.  For  this  rea- 
son it  was  designated  by  Krdyer  as  the  ^'  kammen  "  (pecten  or  comb). 
In  many  species  {lepidostei^  etc.)  these  teeth  are  long  and  very  sharp, 
while  in  others  they  take  on  more  of  the  nature  of  plates,  being  broad 
and  squarely  truncated  or  only  a  trifle  rounded  posteriorly  {laticauda^ 
catoHtomi),  The  terminal  segments  of  these  appendages  are  armed 
with  two  claws  and  a  third  process  or  papilla,  often  ending  in  a  spine. 
(Plates  X,  XII,  XXI.) 

With  reference  to  the  use  of  these  appendages,  it  is  at  once  evident 
from  the  spines,  teeth,  and  rough  areas  on  their  ventral  surfaces  that 
they  serve  to  keep  the  Argulus  from  slipping  backward  on  its  host, 
and  that  this  must  be  their  chief  function. 

Such  an  interpretation  is  strengthened  by  the  fact  that  in  those 
species  which  have  the  spines  and  hooks  of  the  antenna  and  the  ven- 
ti*al  surface  of  the  carapace  particularly  well  developed  {maculosus^ 
americamis^  etc.)  the  posterior  maxillipeds  are  comparatively  small 
and  poorly  armed. 

On  the  contrary,  species  like  catostoml  and  alosse^  where  the  spines  on 
the  antennae  are  weak  and  insignificant,  the  posterior  maxillipeds  are 
large,  stout,  and  well  armed.  There  is  thus  in  every  species  examined 
quite  a  uniform  balance  between  the  size  and  armature  of  these  pos- 
terior maxillipeds  and  that  of  the  antennae  and  carapace. 

That  these  appendages  may  also  be  used  for  '^  cleaning  the  sucking 
cups  and  for  removing  extraneous  particles  from  the  cavity,"  as  main- 
tained by  Vogt  (1845),  seems  very  likely  from  the  forceps  nature  of 
the  claws  on  the  terminal  joint,  but  the  present  author  has  never  had 
the  good  fortune  to  actually  witness  such  an  operation.  That  they 
''serve  principally  as  organs  of  locomotion  and  may  therefore  be 
called  creeping  feet  {pedes  gessoril)^  as  they  have,  indeed,  been  named 
by  KrOyer"  (Thorell),  does  not  seem  probable  either  from  their  struc- 
ture or  their  development.  And  in  the  scores  of  living  Arguli  which 
have  been  carefully  watched  no  such  use  of  these  appendages  has  ever 
been  detected. 

The  four  pairs  of  thoracic  appendages  are  swimming  feet  and  are 
the  principal  organs  of  locomotion.  They  each  consist  of  a  two-jointed 
basipod  and  an  exopod  and  endopod,  of  which  the  former  is  slightly 
the  longer.     The  joints  of  the  basipods  on  the  several  pairs  of  legs 
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show  a  regular  gradation  in  length,  the  proximal  ones  diminishing  and 
the  distal  ones  increasing,  from  in  front  backward.  The  proximal 
joints  of  the  posterior  pair  of  legs  are  usually  triangular  in  shape  to 
fit  the  sides  of  the  triangular  posterior  thoracic  segment. 

They  are  also  produced  posteriorly  into  lobes  more  or  less  boot- 
shaped,  with  the  toes  turned  outward.  In  some  species  (maeidosus^ 
verskolor^  lejndoHtei)^  these  lobes  are  as  large  as  or  even  larger  than 
the  joints  themselves. 

In  the  female  all  the  other  basipod  joints  (except  the  posterior)  are 
simple  and  without  appendages,  but  in  the  male  the  two  posterior 
pairs  of  legs  in  all  species,  and  in  some  the  three  posterior  pairs,  carry- 
accessory  sexual  organs  upon  their  basipods.  These  will  be  described 
more  fully  later.  The  endopodites  of  the  first  pair  of  legs  are  three- 
jointed,  the  basal  joint  including  the  larger  part,  while  the  two 
terminal  joints  are  very  small  and  short.  The  latter  do  not  carry  setae 
like  the  basal  joint,  and  they  terminate  in  a  pair  of  forceps-lifce  spines. 

The  ^ndopods  of  the  second  pair  of  legs  are  not  jointed;  those  of  the 
third  and  fourth  pairs  are  jointed  once  near  their  center.  The  exo- 
pods  in  all  four  pairs  of  legs  are  without  joints,  KrOyer,  Vogt,  and 
Leydig  were  deceived  by  the  swollen  bases  of  the  large  rowing  setae 
into  declaring  that  both  exopods  and  endopods  were  many  jointed, 
and  this  error  has  been  religiously  preserved  down  to  the  very  latest 
text- books. 

Lang  distinctly  says  that  the  exopods  and  endopods  in  the  Argulidae 
"are  long  and  man}'^  jointed."*  Parker  and  Haswell  do  not  make  any 
statement,  but  Claus's  figure,  which  they  publish,  shows  many  joints. 

This  figure  was  drawn  by  Claus  to  show  the  development  of  the 
testes  and  the  sucking  disks  on  the  anterior  maxillipeds,  and  he  has 
slurred  over  many  of  the  other  details.  That  he  did  not  intend  to 
represent  the  endopods  and  exopods  as  actually  jointed  is  abundantly 
manifest  from  enlarged  detailed  drawings  of  the  three  posterior  legs 
of  the  male  (the  figure  in  question  is  also  that  of  a  young  male),  in 
which  they  are  represented  correctly  as  without  joints,  save  for  the 
single  middle  joint  in  the  endopod  of  the  two  posterior  legs.  Further- 
more, he  distinctly  says,  in  the  text  accompanying  these  figures,*  that 
'Mn  the  place  of  numerous  joints  capable  of  independent  motion,  there 
are  only  joint-like  breaks  or  intervals  apparent  in  the  hair-like  foot 
branches." 

This  is  certainly  the  condition  in  every  American  species  examined, 
as  is  readily  proved  by  reference  to  the  musculature. 

In  all  the  exopods  and  in  the  two  anterior  endopods  there  is  a 
single  unbroken  muscle  stmnd  running  from  base  to  tip.  In  the  two 
posterior  endopods  this  strand  is  broken  at  the  central  joint,  as  are  the 
muscles  everywhere  else  at  joints  in  all  the  appendages  (fig.  15).     It  is 

^Part  I,  p.  316,    English  translation. 
''Edition  of  1875,  figs.  44,  45,  and  text,  p.  250. 
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unfortunate  that  Claus's  figure  should  have  become  the  classic  for  all 
text-books,  encyclopedias,  and  dictionaries.  It  does  not  show  any  of 
the  segmentation  in  the  swimming  legs  correctly,  and  without  the 
accompanying  text  manifestly  places  its  author  in  eiTor. 

Both  exopods  and  endopods  are  furnished  with  two  rows  of  long 
plumose  sette  along  the  dorsal  and  ventral  edges  of  their  posterior  sur- 
face, which  render  them  efficient  oars  for  propulsion  through  the  water. 
Similar  shorter  setro  are  found  along  the  posterior  border  of  both 
basipod  joints  of  the  posterior  legs,  and  in  some  species  {maeulosus^ 
versicolor^  etc.)  along  the  basipods  of  all  the  legs.  Often,  also,  the 
entire  surface  of  the  boot-shaped  appendages  of  the  basal  joints  of  the 
posterior  legs  will  be  found  covered  with  these  setse. 

More  than  half  the  species  (17  out  of  26)  have  an  appendage  called 
a  flagellum  {Geisseldnhang)  attached  to  the  two  anterior  pairs  of  legs. 
This  consists  of  a  slender  shaft  attached  to  the  distal  end  of  the  basi- 


Fio.  15. — Posterior  swimming  leg  op  aroulus  americanvs;  the  arranoement  op  the  muscles 
SHOWS  conclusively  that  the  exopodite  is  not  jointed,  and  that  the  endopodite  has  but 
A  single  joint. 

pod,  just  above  the  base  of  the  endopod.  At  first  it  is  directed  outward 
parallel  to  the  ertdopod,  but  is  bent  abi-uptly  upward  and  inward,  so 
that  it  lies  along  the  dorsal  surface  of  the  basipod. 

It  also  carries  two  rows  of  plumose  setee  and  is  capable  of  inde- 
pendent motion.  There  can  be  little  doubt  that  one  at  least  of  its 
functions  is  to  keep  the  ventral  surface  of  the  carapace  clean  and  to 
remove  any  foreign  particles  that  might  find  lodgment  between  the 
legs  and  carapace.  The  blood  enters  the  main  shaft  of  these  flagella 
just  as  it  does  the  exojwds  and  endopods  of  the  swimming  legs,  but 
can  not  of  course  get  out  into  the  setie.  This  coupled  with  its  very 
small  size  renders  it  difficult  to  see  how  such  an  appendage  (ran  serve 
any  impoi-tant  respiratory  function. 

In  the  females  of  many  species  we  find  a  pair  of  long  finger-like 
papillse,  situated  one  on  either  side  of  the  opening  of  the  oviduct 
between  the  bases  of  the  posterior  pair  of  leg.s. 
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These  are  manifestly  tactile  organs  and  assist  in  placing  the  eggs 
during  egg  laying.     They  are  never  found  on  males. 

The  abdomen  has  no  appendages  nor  any  trace  of  them  at  any  stage 
in  its  development. 

The  digestive  system. — The  mouth  parts  consist  of  two  separate 
organs  united  at  their  bases.  The  anterior  portion  has  been  called, 
respectively,  a  "  sting,"  a  "  gadd,"  and  a  '^  sucker  "  by  various  authors. 
The  first  of  these  names  is  the  most  applicable.     This  sting  is  a  long, 

very  sharp-pointed  spine,  tipped  with 
chitin  and  inclosed  in  a  sheath  of  the 
same  material,  to  which  it  is  so  at- 
tached that  it  can  be  extended  and 
withdrawn  like  the  finger  of  a  glove. 
When  not  in  use,  it  is  partly  with- 
drawn and  lies  in  a  longitudinal 
''•»'  groove  which  runs  forward  between 

the  bases  of  the  antennse.  It  is  a 
veritable  sting,  for  the  spine  is  hollow 
and  its  lumen  serves  as  the  duct  of  a 
poison  gland  situated  at  the  base  of 
the  sheath. 

The  inner  portion  of  the  sting  is 
soft  and  flexible  and  is  folded  upon 
itself  when  withdrawn.  It  is  forked 
near  the  base  of  the  sheath  and  a 
branch  of  the  duct  passes  out  to  the 
poison  gland  on  either  side  (fig.  16). 
When  wished  for  use,  the  sting  is 
dropped  down  from  its  groove  upon 
the  fish's  skin,  into  which  it  is  then 
pushed  by  eversion. 

Thus  in  the  way  in  which  it  is 
carried  and  used  the  sting  bears  con- 
siderable resemblance  to  the  proboscis 
in  certain  hemiptera.  Its  chief  use 
appears  to  be  that  of  puncturing  the 
skin  and  .securing  a  strong  flow  of 
blood  both  by  its  wound  and  also  the  irritation  caused  by  the  pouring 
in  of  the  secretion  from  the  gland. 

The  posterior  portion  of  the  mouth  apparatus  is  the  proboscis;  it 
also  is  C3^1indrical  and  can  be  elevated  or  depressed  at  pleasure.  But 
it  is  much  larger  in  diameter  than  the  sting  and  is  somewhat  club- 
shaped  at  the  free  end.  When  not  in  use,  there  is  a  groove  extending 
back  between  the  bases  of  the  two  pairs  of  maxillipeds  in  which  it  is 
carried. 
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Fig.  16.— «ting  and  poison  gland  of  Ar- 
puLUH  versicolor,  ch.  r.,  Chitin  rib  of 
proboscis:  g.,  poison  gland;  d.,  duct  of 
poison  gland;  mm.,  mandible  muscles; 
oe.  m.,  (ESOPHAGUS  muscle;  oe..  m'.,  side 
muscle  of  cesophagus:  r.m.,  retractor 

muscle;  ».,  STING. 
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The  walls  of  the  proboscis  are  formed  of  an  upper  and  an  under  lip, 
respectively,  which  are  held  in  place  and  at  the  same  time  rendered 
flexible  by  a  jointed  chitin  framework. 

The  latter  can  be  seen  on  either  side  of  the  proboscis  tube  as  a  series 
of  longitudinal  ribs,  forked  at  their  distal  ends,  where  they  are  united 
to  one  another  and  to  a  transverse  framework  which  bounds  the  oral 
aperture  and  gives  support  to  the  mandibles  and  maxillse.  The  pat- 
tern of  this  framework,  as  well  as  the  details  of  the  mandibles  and 
maxillae,  varies  greatly  in  different  species,  but  the  essential  features 
are  the  same  in  all,  and 
are  as  follows: 

The  under  lip  forms  the 
posterior  surface  of  the 
tube  and  spreads  down 
over  the  hood-shaped  end 
and  up  a  very  little  way 
on  the  anterior  side,  ter- 
minating in  the  shape  of 
a  half-moon  around  the 
lower  border  of  the  mouth 
aperture  (fig.  17). 

At  either  side  this  half - 
moon  is  prolonged  into  a 
triangular  flap  which  pro- 
jects upward  over  the 
outer  surface  of  the  upper 
lip,  and  must  hence  be  re- 
garded as  a  rudimentary 
labial  palp  (/.  p.). 

The  remainder  of  the 
ventral  surface  is  formed 
by  the  upper  lip,  which 
tenninates  at  the  mouth 
in  a  somewhat  squarely 
truncated  {americanu^^  ca- 
tostaini)  or  even  emargi- 
nate  {niger^  megalapa)  lip  proper,  projecting  into  the  concavity  of  the 
under  lip. 

In  Jbliaceus^  in  addition  to  the  transverse  opening  at  the  end  of  the 
proboscis,  there  is  a  narrow,  somewhat  lance-shaped  longitudinal  slit 
extending  along  the  anterior  surface  toward  the  base  of  the  proboscis. 
This  slit  is  considerably  longer  than  the  transverse  opening,  and  its 
edges  are  sharply  serrated  where  it  merges  into  the  latter. 

Hence  the  mouth  opening  has  an  elongated  triangular  form  \n  folia- 
C€U8.     But  in  catostovii  the  longitudinal  slit  is  very  much  shorter  than 


Fig.  17.— Mouth-parts  and  chitin  skeleton  of  proboscis 
OF  Aroi'LI's  foliacecs  (after  claus).  c,  Chitin  frame- 
work; A,  LOWER  lip;  /.  p.,  LABIAL  PALP;  m.  AND  JW'.,  LONGI- 
TUDINAL AND  TRANSVERSE  PORTIONS  OF  THE  MOUTH  OPENING; 

m  rf.,  mandible;  m.  x.,  maxilla.    (Compare  with  Fig.  8.) 


Digitized  by 


Google 


688  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM,  vol.  xxt. 

the  transverse  one,  in  fact  is  little  more  than  a  notch  in  the  upper  lip, 
though  its  edges  are  still  serrated  like  those  ot  foliacetts.  In  many  of 
the  other  species  {ni^er,  megalops^  etc.)  the  longitudinal  slit  disappears 
entirely,  leaving  a  curved  mouth  opening  transverse  to  the  long  diam- 
eter of  the  proboscis  tube  and  often  slightly  enlarged  at  either  end. 
In  these  forms  also  there  is  no  serration  of  the  edges  of  the  mouth 
opening.  Just  behind  the  labial  palps  on  either  side  the  chitin  frame- 
work is  thickened  somewhat  where  the  longitudinal  ribs  join  the 
transverse  rods,  and  to  these  thickened  joints  are  attached  the  mandi- 
bles and  maxillae. 

The  mandibles  (mc?.)  are  elongated,  somewhat  triangular  or  broadly 
sickle-shaped  chitin  plates,  which  curve  inward  and  upward  toward 
each  other  so  that  their  pointed  and  toothed  tips  almost  meet  in  the 
mid  line  of  the  gullet  above  the  mouth  opening. 

They  are  always  bordered  by  shai-p-cutting  teeth  on  their  inner 
margins,  and  sometimes  {americamis^  etc.)  along  the  outer  margins 
also,  and  are  evidently  designed  to  cut  and  tear  the  flesh  of  the  para- 
site's host  and  so  stimulate  the  flow  of  blood.  The  two  maxillae  (wo?.), 
for  there  is  but  a  single  pair,  are  also  thin  chitinous  plates  of  various 
shapes,  which  are  attached  at  the  same  place  as  the  mandibles,  but 
which  extend  backward  and  outward  behind  the  mandibles  nearly 
parallel  with  each  other.  They  are  sometimes  toothed  on  their  inner 
margins  (Thorell),  but  are  usually  smooth  and  terminate  in  a  long 
sharp  spine,  which  also  is  evidentl}'  used  to  stimulate  the  flow  of  blood 
from  the  host. 

The  proximal  end  of  the  proboscis  passes  directly  into  the  short 
oesophagus,  which  in  turn  opens  into  the  stomach. 

These  portions  of  the  digestive  83^steni  are  the  same  in  the  adult  as 
in  the  larva  and  do  not  need  to  be  described  again  here. 

The  only  thing  to  be  added  is  that  the  side  pouches  of  the  stomach 
become  more  and  more  branched  with  age  until  finally  they  are  entirely 
broken  up  into  ramifications,  as  is  well  shown  in  the  photograph  of 
americanuH  (fig.  84). 

The  circulatory  system. — There  is  a  well-defined  heart  and  a  short 
aorta  which  opens  directly  into  the  body  cavity,  but  there  are  no  other 
blood  vessels  of  any  sort.  Instead,  the  blood  circulates  about  freely 
through  the  lacunae  and  sinuses,  which  form  a  network  all  over  the 
body,  as  already  described  (p.  669). 

The  blood  itself  is  a  colorless  liquid  in  which  float  numerous  cor- 
puscles. The  latter  are  smooth,  spindle,  or  pear-shaped,  and  occasion- 
ally somewhat  fibrous  at  the  ends. 

As  soon  as  the  circulation  stops  they  sink  to  the  bottom,  but  they 
do  not  become  spherical  in  any  American  species  so  long  as  the  animal 
remains  alive.  They  contain  a  well-defined  nucleus,  which  can  be 
brought  out  clearly  by  the  addition  of  a  little  acetic  acid  (Leydig). 
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The  heart  lies  in  the  median  line  of  the  body,  just  beneath  the  skin 
of  the  dorsal  surface.  It  is  triangular  in  outline,  the  base  of  the  tri- 
angle extending  squarely  across  the  thorax  at  its  junction  with  the 
abdomen.  The  apex  of  the  triangle  passes  directly  into  a  long  cylin- 
drical aorta,  which  reaches  forward,  diminishing  gradually  in  size,  to 
the  brain,  under  which  it  opens  into  the  coelom.  The  walls  of  both  - 
heart  and  aorta  are  well  supplied  with  striated  muscle  fibers  by  whose 
contraction  a  rythmic  pulsation  is  produced. 

Jurine  (1806),  Leydig  (1850),  and  Claus  (1875),  have  each  described  in 
some  detail  the  cx)ur8e  of  the  blood  currents  m  folmcei(8^  and  the  pres- 
ent author  has  observed  them  in  the  three  American  species,  versi- 
color^ americaniis^  and  catostomi. 

Of  these  species  the  course  of  the  blood  in  versicolor  and  catostomi 
corresponds  quite  closely  with  that  given  for  foliaceus^  but  in  ameri- 
canus  it  is  quite  different  in  several  details. 

In  the  former  species  the  heart  has  six  openings;  of  these  two  are 
median  and  four  are  paired  at  the  sides  (Claus,  fig.  37). 

One  of  the  median  openings  is  anterior  and  passes  into  and  through 
the  aorta  and  out  into  the  coelom  under  the  brain.  The  other  is  pos- 
terior and  opens  backward  through  the  ventral  part  of  the  base  of  the 
triangle  into  the  sinus  around  the  cloaca. 

Of  the  paired  openings  the  anterior  pair  are  ventral  and  consist  of  a 
diagonal  slit  on  either  side  just  at  the  base  of  the  aorta.  The  posterior 
pair  are  lateral  and  open  out  of  the  basal  angles  of  the  triangle  into  the 
broad  sinus  which  follows  the  edge  of  the  abdomen.  These  lateral 
paired  openings  and  the  posterior  median  opening  are  guarded  by 
valves,  but  the  other  three  open  and  close  by  the  simple  approxima- 
tion and  separation  of  the  edges  of  the  slits. 

The  heart  pulsates  about  once  a  second  and  drives  the  blood  out 
through  the  aorta.  This  stream  almost  immediately  divides,  portions 
going  to  the  right  and  left  and  bathing  the  tissues  of  the  head  and 
antennae,  and  especially  the  eyes,  which  are  entirely  surrounded  by  a 
wide  sinus.  Another  portion  turns  downward  into  the  common  base 
of  the  proboscis  and  sting  and  there  separates,  a  part  going  forward 
into  the  sheath  which  surrounds  the  sting  and  a  part  backward  into 
the  proboscis. 

All  these  anterior  streams  turn  back  on  either  side  to  the  bases  of 
the  anterior  maxillipeds.  A  part  enters  the  maxillipeds  themselves,  a 
part  keeps  on  posteriorly,  passing  the  bases  of  the  swimming  legs  and 
sending  out  currents  to  each,  and  the  remainder  turns  out  sidewise 
into  the  lateral  areas  of  the  carapace.  Here  it  percolates  through  the 
lacunae,  between  and  around  the  numerous  stomach  ramifications, 
gradually  working  its  way  back  in  broad  curves  to  the  two  central 
side  streams,  which  finally  enter  the  heart  by  the  ventral  unguarded 
slits. 
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At  every  pulsation  also  a  portion  of  the  blood  is  driven  backward 
through  the  posterior  median  opening  into  the  sinus  around  the  cloaca. 
The  bulk  of  this  stream  passes  directly  back  to  the  anus  where  it 
divides,  a  half  passing  around  the  wide  sinus  on  the  border  of  each 
lobe  of  the  abdomen. 

But  portions  of  the  central  cloacal  stream  are  given  off  sidewise  all 
the  way  back  to  the  anus;  these  percolate  through  the  sinuses  and 
lacunas  and  around  the  sexual  organs  of  either  lobe  and  finally  join 

the  returning  streams  along  either  mar- 
gin and  enter  the  heart  through  the  pos- 
terior valved  lateral  openings. 

In  this  way  a  constant  interchange  of 
the  blood  from  various  parte  of  the  body 
is  maintained,  and  that  portion  of  it 
which  percolates  through  the  lateral 
areas  of  the  carapace  and  the  lobes  of 
the  abdomen  is  thoroughly  purified  dur- 
ing its  passage. 

The  circulation  in  americanvs  differs 
in  several  particulars;  there  are  but  five 
openings  in  the  heart,  the  ventral  one 
consisting  of  a  single  median  longitudinal 
slit  instead  of  paired  lateral  ones  (fig. 
18).  All  the  blood  enters  through  the 
lateral  valved  openings  a;  a  part  of  it 
passes  out  of  the  aorta  anteriorly  h  and 
another  part  out  of  the  posterior  median 
apei-ture  rf,  and  each  of  these  streams 
follows  the  same  course  as  in  folidceus. 
But  the  greater  bulk  turns  downward 
and  passes  out  of  the  median  ventral  slit 
(f).  This  stream  pours  around  the 
intestine  and  separates  naturally  into 
two  side  streams,  running  forward  past 
the  bases  of  the  swimming  legs,  sending 
out  lateral  streams  into  each  of  them,  and  joining  the  anterior  streams 
from  the  aorta  underneath  the  brain.  On  its  return  the  blood  perco- 
lates through  the  lateral  sinuses  of  the  carapace  and,  joining  the 
streams  from  the  borders  of  the  abdomen,  enters  the  openings  at  the 
sides  of  the  triangular  base  of  the  heart.     (See  also  fig.  19.) 

This  circulation  does  not  depend  for  its  impetus  upon  the  pulsation 
of  the  heart  alone.  It  is  helped,  as  such  lacunal  circulation  must 
always  be,  by  the  contraction  of  muscles  in  various  parts  of  the  body, 
lispecially  is  this  true  of  those  muscles  which  contract  somewhat 
rhythmically,  like  the  muscles  of  the  stomach  and  mtestine  in  their 
peristaltic  movements,  and  of  the  legs  in  swimming.     There  is  also  a 


Fig.  18.— Dorsal  view  op  the  heart 
OF  Argulus  americam's  (diagram- 
matic), a.,  Paired  lateral  open- 
ings; b.,  ANTERIOR  OPENING  OF  AORTA; 
C,  ANTERIOR,  AND  rf.,  POSTERIOR  VEN- 
TRAL OPENING. 
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network  of  longitudinal  muscles  around  and  over  the  cloaca  which 
keeps  up  a  rhythmic  contraction  that  greatly  assists  circulation. 

These  have  already  been  mentioned  as  one  of  the  chief  agents  in 
the  larval  circulation  prior  to  the  development  of  the  heart,  and  they 
seem  to  retain  their  function  in  the  adult. 

Hespiratian  has  been  already  fully  discussed  in  the  larva,  and  there 
is  nothing  to  be  added  here.  It  may  be  well  to  repeat  that  respira- 
tion is  integumental,  and  that  it  is  not  confined  exclusively  to  the 
abdomen.  The  lobes  of  the  carapace  have  a  respiratory  function  as 
important  as  that  of  the  abdomen,  and  become  the  chief  centers  for 
blood  purification  in  those  species  {oatostomi^  etc.)  whose  abdomen  is 
comparatively  very  small. 

2%e  nervous  system  is  well  developed,  and  consists  of  a  dorsal  brain 
connected  with  a  ventral  chain  of  ganglia,  and  nerves  running  to  the 
various  appendages.  The  brain  consists  of  two  portions,  each  of 
which  is  lobed  (fig.  20).  The  upper  part  is  situated  just  beneath  the 
skin  on  the  dorsal  midline  of  the  carapace,  right  over  the  common  base 
of  the  mouth  and  sting.     Its  three  lobes  have  an  outline  and  arrange- 


Fio.  19.— Side  vikw  op  the  heart  op  Aboulus  amebicancs  (diagrammatic).    (For  lettbrino 

BEE  Fig.  18.) 

ment  similar  to  that  of  the  parts  of  a  clover  leaf.  The  outer  rounded 
portions  are  almost  transparent,  but  the  inner  borders,  where  the 
three  come  in  contact,  are  heavily  pigmented,  and  show  through  very 
prominently  as  a  dark  brown,  almost  black,  triangular  spot.  The 
under  part  is  much  larger  than  the  upper,  is  more  oval  or  elliptical  in 
shape,  and  extends  some  distance  in  front  of  the  pigment  spot.  It  is 
divided  along  its  longitudinal  or  antero-posterior  diameter  into  two 
lobes,  each  of  which  passes  insensibly  at  the  anterior  end  into  a  thick 
nerve  running  to  the  eye  on  that  side.  In  most  species  these  optic 
nerves  have  a  good-sized  swelling,  th,e  optic  ganglion,  on  their  outer 
borders  just  before  reaching  the  eyes. 

The  posterior  ends  of  the  lobes  also  pass  insensibly  into  thick-set 
commisures,  which  curve  around  the  oesophagus  on  either  side  and 
connect  with  the  interior  ventral  ganglion. 

At  the  point  where  they  leave  the  lobes  there  is  a  considerable 
swelling,  the  ^^scKLundganglion'*''  (Claus).  From  this  swelling  a  nerve 
runs  forward  to  the  posterior  antennae.  There  is  also  another  nerve 
leading  to  the  anterior  antennae  from  some  portion  of  this  ventral 
part  of  the  brain,  but  1  have  been  unable  to  locate  it  any  more  exactly 
than  Claus. 
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The  ventral  chain  consists  of  six  ganglia  placed  so  near  together 
that  they  are  almost  completely  fused.  But  they  can  still  be  distin- 
guished clearh'  by  the  transverse  grooves  and  constrictions  between 
them  (fig.  20).  They  diminish  in  size  from  in  front  backward,  the 
anterior  one  being  about  twice  the  diameter  of  tl\e  posterior.  From  the 
anterior  ganglion  a  stout  nerve  (there  are  several  others  leading  from 


Fig.  20.— The  nervous  system  of  Argulub  anericanits. 

the  same  ganglion  in  coregoni  according  to  Clauses  figure)  is  given  off 
on  either  side  which  divides  quickly,  the  anterior  bmnch  inneiTating 
the  mouth  parts,  while  the  posterior  branch  passes  out  into  the  cara- 
pace. Another  stout  nerve  is  given  oflf  usually  from  the  second  gan- 
glion' which  divides  and  innervates  the  two  pairs  of  maxillipeds. 

^  Leydig  stat^  that  this  nerve  comes  from  tlie  lirst  ganglion  in  foliaceri*.  Claue 
gives  it  from  the  second  ganglion  in  mrajoui,  an  arrangement  wiiich  exists,  also  in 
wnericanm  and  versicolor.     It  liaa  not  yet  been  located  in  other  8i)ecie8. 
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From  each  of  the  other  ganglia  is  given  off  a  pair  of  nerves  (two 
pairs  in  coregoni)  which  run  diagonally  backward  and  innervate  the 
swimming  legs  in  order.  From  the  posterior  ganglion  two  pairs  of 
nerves  in  the  American  species  and  foliacefus^  and  three  in  coregoni^ 
run  directly  backward  along  the  ventral  wall  of  the  intestine.  The 
outer  of  these  two  pairs  goes  to  the  posterior  swimming  legs;  the 
inner  one  runs  into  the  abdomen  and  innervates  its  muscles,  together 
with  those  of  the  heart.     Especially  worthy  of  notice  are  the  innerva- 


Pio.  21.— Female  sexual  organs  of  Arottlus  americanus.    o.,  Ovary;  ov..  ovibuct;  s.  p.,  semen 

PAPILLJE;  S.  r.,  8EMBN  RECEPTACLE;  /./.,  TACTILE  PAPILLiB  AT  THE  OPENING  OF  THE  OVIDUCT. 

tions  of  the  basal  lobes  of  the  posterior  swimming  legs,  which  are  used 
as  tactile  organs  in  egg  laying,  as  already  described,  the  innervation  of 
the  accessory  sexual  organs  on  the  swimming  legs  in  the  male,  and 
that  of  the  tactile  papilla?  on  either  side  of  the  opening  of  the  oviduct 
in  the  female. 

For  sense  organs  the  Arguli  possess  only  eyes  and  tactile  organs. 
The  eyes  are  large  in  most  species  and  are  made  up  of  30  to  60  facets, 
spherical  or  ellipsoidal  in  form,  but  packed  so  closely  together  as  to 
become  more  or  less  angular.  The  outer  portions  of  these  facets  are 
free  from  pigment,  but  the  inner  portions  are  heavily  pigmented. 
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The  whole  eye  is  usually  spherical,  but  in  a  few  species  is  somewhat 
elongated  diagonally  or  crescent  shaped. 

Each  eye  is  surrounded  by  a  wide  blood  sinus  through  which  the 
blood  constantly  flows,  so  that  the  eyes  are  continually  bathed  in  it. 
The  eyes  are  capable  of  moving  inside  these  sinuses  and  often  show  a 
trembling  motion  similar  to  that  in  other  copepods. 

The  tactile  organs  include  the  two  pairs  of  antennee,  the  original 
tactile  function  of  the  first  pair  being  almost  wholly  superseded  by  the 
acquired  function  of  prehension,  the  basal  lobe^  on  the  posterior  legs, 
and  the  long  finger  papillaB  beside  the  opening  of  the  oviduct  in  the 
female.  There  are  also  tactile  set©  around  the  anterior  half  of  the 
edge  of  the  carapace,  and  some  at  least  of  the  accessory  organs  in 
the  male  serve  primarily  as  organs  of  touch  (p.  697). 


Fio.  22.— Semen  receftaclbb  and  papilljb  op  Arqulus  americanxts  peicale  under  obeateb 

ENLARGEMENT,     b.  /.,  BaSAL  LOBES  OP  POSTERIOR  LEGS;  S.  d.,    DUCTS  LEADING  PROM  THE  RECEPTA- 
CLES TO  THE  PAPILLJE;  5. p..  SEMEN  PAPILLfi;  S.r.,  SEMEN  RECEPTACLES;  /./.,  TACTILE  PAPILLJS. 

The  sexical  orgcms. — The  sexes  are  separate,  and  the  female  is  usu- 
ally larger  than  the  male,  though  there  is  no  such  difference  in  size  as 
among  some  of  the  other  parasitic  forms.  And  in  laticauda  the  males  are 
actually  larger  than  any  females  thus  far  found.  The  females  are  also 
considerably  more  numerous  than  the  males. 

The  female  sexual  organs  consist  of  an  unpaired  median  ovary  and 
paired  seminal  receptacles  (fig.  21).  The  ovary  starts  as  an  unpaired 
ridge  of  cells  along  the  right  or  left  side  of  the  intestine.  In  later 
development  it  migrates  to  the  median  line,  and  becomes  a  simple 
receptable  for  holding  the  maturing  eggs.  It  reaches  from  the 
stomach  to  the  posterior  end  of  the  thorax,  where  it  narrows  abruptly 
into  a  short  oviduct  which  opens  out  at  the  base  of  the  sinus  between 
the  lobes  of  the  posterior  legs.     In  many  species  there  is  a  long  tactile 
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papilla  on  either  side  of  this  external  opening,  but  some  are  without 
it.  The  walls  of  the  ovary  are  muscular,  and  in  most  species  exhibit 
peristaltic  movements  similar  to  those  in  the  intestine.  In  some 
species  the  dorsal  surface  is  beset  with  dark  brown  pigment  spots, 
arranged  in  somewhat  regular  longitudinal  rows.  The  eggs  are  spher- 
ical when  first  formed,  and  are  each  developed  inside  a  small  petioled 
bag,  so  that  the  whole  mass  takes  on  the  appearance  of  a  bunch  of 
grapes. 

As  they  grow  they  become  ellipsoidal,  and  are  finally  packed 
together  so  tightly  as  to  become  angular.  Between  the  egg  and  the 
membrane  of  the  bag  in  which  it  is  contained  is  a  clear,  jelly-like  sub- 
stance which  forms  a  sort  of  shell  around  the  egg.  The  semen  recep- 
tacles are  dark-colored  spherical  capsules  lying  in  the  anterior  portion 
of  the  abdomen  lobes  near  the  cloaca  (fig.  22).  From  each  capsule  a 
duct  {s.  d.)  runs  forward  and  inward  to  a  hollow  conical  papilla  {s.  p.) 
situated  nearer  the  midline  on  the  ventral  surface.  This  papilla  is  in 
the  anterior  end  of  an  elliptical  shield  composed  of  several  chitin 
plates,  which  covers  the  ventral  surface  of  the  abdomen  around  the 
papilla  and  holds  it  securely  in  place.  Near  the  center  of  the  duct  is 
a  blind  appendage.  The  papillaB  are  strongly  curved  over  inward 
toward  the  midline,  and  both  they  and  the  shield  plates  are  capable  of 
motion. 

The  outer  end  of  the  semen  duct  leading  from  the  capsules  fits  into 
the  papilla  as  into  a  sheath  and  can  be  withdrawn  or  extruded  at  will. 
Its  tip  is  contracted  and  hardened  into  a  sharp  chitinous  spine,  and 
when  extruded  this  spine  projects  from  the  tip  of  the  papilla  and 
comes  in  contact  with  the  egg  as  the  latter  issues  from  the  oviduct. 
When  withdrawn  the  papilla  is  closed  and  the  semen  is  confined  to  the 
receptacle  and  the  proximal  part  of  the  duct. 

Claus  calls  attention  to  the  thickness  of  the  eggshell  and  the  con- 
sequent necessity  of  a  micropyle  through  which  the  sperm  may  enter 
the  egg.  But  he  states  that  careful  examination  does  not  reveal  any 
micropyle,  and  gives  it  as  his  opinion  that  the  sharp  chitin  spine  at 
the  tip  of  the  duct  just  noticed  pierces  the  egg  shell  and  makes  thus  a 
passage  for  the  sperm. 

However  this  may  be,  it  is  certain  that  the  egg  as  it  issues  from  the 
oviduct,  and  is  grasped  between  the  bases  of  the  posterior  legs  and 
carried  back  into  place  on  the  underlying  surface,  must  come  forcibly 
in  contact  with  this  spine  and  receive  from  it  a  discharge  of  spenn. 

The  male  sexual  organs  may  be  distinguished  first  as  essential  and 
accessory.  The  essential  organs  include  the  testes,  an  unpaired  sem- 
inal receptacle,  the  ducts  leading  from  the  testes  to  the  receptacle  and 
from  the  receptacle  to  the  sexual  opening,  and  a  pair  of  blind  capsules 
connected  with  the  latter  ducts  (fig.  23).  The  testes  are  situated  in 
the  lobes  of  the  abdomen  in  a  position  corresponding  to  that  of  the 
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seminal  receptacles  in  the  female.  They  are  much  larger  than  the 
receptacles,  however,  and  as  a  result  the  abdomen  of  the  male  is  com- 
paratively larger  and  longer  than  that  of  the  female  of  the  same  species. 
The  testes  (t.)  are  ovoid  or  ellipsoidal  in  shape,  and  in  neaily  every 
species  are  covered  on  the  dorsal  surface  with  dark  pigment  spots  cor- 
responding to  those  on  the  dorsal  surface  of  the  ovary.     From  the 


Fig.  23.~Male  sexual  organs  op  Arqulus  americanuh.    h.  c,  blind  capsulb;  e.  d.,  ejaculatoby 

duct;   S,  v.,  8EMRN   VESICLE;  t.,   TESTIS;  V.  d.,   VAH  DEFERENS;  1'.  C,   VA8  EFFEREN8. 

anterior  end  of  each  testis  there  runs  a  duct,  the  vas  eflferens  {v,  (?.), 
which  leads  forward  to  the  unpaired  seminal  receptacle  or  vesicle  {s.  v.) 
lying  in  the  posterior  thorax  on  the  midline,  above  the  intestine. 

The  vasa  efferentia  enter  the  vesicle  at  its  posterior  end.  From  the 
anterior  end  there  is  given  oflf  on  either  side  another  duct,  the  vas 
deferens  (r.d,),  which  turns  >)ackward  alongside  the  vas  efferens  until 
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it  reaches  the  posterior  border  of  the  thorax,  where  it  turns  downward 
and  inward,  meeting  the  corresponding  duct  from  the  other  side  on 
the  midventral  line  and  fusing  in  a  very  short,  common  ejaculatory 
duct  {e.  d.)  which  opens  at  the  base  of  the  sinus,  between  the  lobes  of 
the  posterior  legs,  thus  corresponding  exactly  to  the  opening  of  the 
oviduct  in  the  female.  Connected  with  the  vasa  deferentia  on  either 
side,  just  where  they  turn  down  to  meet  each  other,  is  a  pair  of  acces- 
sory blind  capsules  (5.  c?.).  These  are  long  and  slender,  and  reach 
forward  far  beyond  the  seminal  vesicle  and  are  somewhat  enlarged  at 
their  anterior  ends  so  as  to  be  club-shaped.  All  the  ducts  and  the 
seminal  vesicle  exhibit  peristaltic  movements. 

The  ao<?essory  sexual  organs  of  the  male  are  used  chiefly  for  cx)pula- 
tion.  They  are  situated  upon  the  two  or  three  posterior  pairs  of  legs 
and  vary  greatly  in  the  various  species. 

They  are  of  two  kinds,  which  may  be  called  generic  and  specific. 
The  generic  parts,  those  which  are  present  in  all  species  without 
much  modification,  are  a  peg  or  blunt  spine  on  the  anterior  surface 
of  the  distal  end  of  the  basipod  of  the  posterior  legs,  and  a  semen 
capsule  on  the  posterior  surface  of  the  legs  next  in  front.  The  peg 
and  the  capsule  face  each  other  and  are  evidently  supplementary  in 
function. 

So  far  as  can  be  determined  from  preserved  specimens,  there  are  two 
general  types  of  peg  in  the  American  species. 

In  one,  represented  hy  funduli^  megalops^  alosae,^  etc.,  the  protuber- 
ance takes  the  shape  of  a  spherical  ball  arising  at  the  base  of  the  exo- 
pod,  but  no  tubercles  can  be  seen  on  its  surface  corresponding  to  those 
found  mfolmcens  (Claus). 

The  ball  is  somewhat  flattened  dorso-ventrally  and  is  supported  on 
a  short  narrowed  neck.  Along  the  anterior  surface  of  the  basipod 
between  the  ball  and  the  body  is  a  groove  formed  by  the  raising  of 
the  edges  of  the  basipod  joints. 

The  ball  can  be  elevated  or  partially  depressed  into  this  groove  at 
pleasure.  The  ventral  edge  of  the  groove  is  not  even,  but  is  raised 
into  a  small  flattened  plate  opposite  the  base  of  the  ball  and  into  another 
much  larger  one  nearer  the  body. 

These  projections  and  a  part  of  the  ventral  surface  of  the  basipod 
itself  are  roughened  by  chitinous  papillarv  elevations  of  the  cuticle 
(Plates  XI,  XII,  and  XIV). 

The  other  type  of  peg  is  present  in  I'^rslcolor^  lepidoHte!^  amerlcanus^ 
etc.,  and  more  closely  resembles  that  described  for  foliaceim.  It  con- 
sists of  a  blunt  papilla  at  the  base  of  the  exopod,  very  similar  in  form 
to  that  pictured  by  Claus  for  foliaceus  and  also  covered  with  rough 
tubercles. 

But  from  the  center  of  the  papilla  there  arises  a  long  curved  spine 
conical  in  shape  and  slightly  enlarged  at  the  very  tip. 


Digitized  by 


Google 


695  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM,  voi-  xxv. 

Its  diameter  is  not  more  than  a  third  that  of  the  basal  papilla,  so 
that  its  point  is  quite  sharp  despite  the  fact  that  it  is  enlarged  a  trifle. 
On  the  ventral  surface  of  the  basipod  are  projections  similar  to  those 
connected  with  the  other  type  of  peg,  and  a  large  triangular  plate 
extending  across  the  surface,  both  projections  and  plate  being  covered 
with  rough  chitin  tubercles.  The  tissues  around  this  kind  of  a  peg 
are  more  transparent  than  in  the  other  species  and  through  them  can 
be  seen  a  muscle  running  from  the  very  tip  of  the  basal  papilla  diag- 
onally backward  to  the  posterior  surface  of  the  basipod,  where  it  is 
attached  to  a  small  chitin  thickening  of  the  cuticle  just  at  the  tip  of  the 
triangular  plate.  This  is  the  muscle  which  gives  motion  to  the  peg, 
and  by  it  the  narrow  terminal  part  can  be  at  least  partially  withdrawn 
into  the  wider  basal  portion.  Alongside  the  muscle  can  be  seen  a  good- 
sized  nerve  fiber  which  extends  into  the  basal  portion  of  the  peg  and 
indicates  that  the  latter  possesses  a  good  sense  of  touch. 

The  same  muscle  and  nerve  exist  in  the  previous  type,  but  can  not  be 
seen  as  readily  through  the  more  opaque  tissues  (Plates  XV,  XX,  and 
XXI).  The  semen  capsule  is  quite  a  deep,  pocket-shaped  cavity  on  the 
posterior  border  of  the  third  pair  of  legs  opposite  the  peg.  While 
the  peg  is  confined  exclusively  to  the  distal  basipod  joint,  both  seg- 
ments of  the  basipod  share  in  the  formation  of  the  capsule,  according 
to  Claus. 

In  most  species  the  bulk  of  the  capsule  is  on  the  distal  joint,  but  in 
at  least  two  species,  funduli  and  megalops^  it  is  almost  wholly  on  the 
basal  joint.  The  lumen  of  the  capsule  is  closed  by  flaps  projecting 
over  it  from  the  surrounding  tissues.  These  flaps  are  held  open  by 
the  peg  on  the  posterior  legs  while  the  capsule  is  being  filled  with 
sperm. 

In  addition  to  this  peg  and  capsule  there  are  various  specific  modi- 
fications of  the  three  posterior  legs. 

These  take  the  form  of  processes  of  various  shapes  attached  to  the 
anterior,  the  posterior,  or  to  both  surfaces  of  the  basipods.  In  mega- 
lops  the  basal  joint  of  the  third  legs  is  well  rounded  posteriorly  and 
has  a  large  thumb-shaped  projection  at  its  distal  anterior  corner,  giv- 
ing it  much  the  appearance  of  a  hand  denuded  of  its  fingers  (Plate  XI). 

In  laticauda  the  basipods  of  the  third  legs  project  posteriorly  in  two 
long  flaps  on  each  joint,  the  outer  one  narrow  and  finger-like,  the  inner 
one  broad  and  well  rounded  (Plate  X). 

There  are  two  exactly  similar  but  rather  larger  projections  on  the 
posterior  border  of  the  basal  joint  of  the  second  legs. 

In  versicolor  there  is  a  small  finger  projection  from  the  outer  end  of 
the  basal  joint  of  the  third  legs  on  their  posterior  surface  and  a  very 
large  conical  one  in  a  similar  position  on  the  second  legs.  The  distal 
basipod  joint  of  the  third  legs  also  has  a  rounded  knob  on  its  anterior 
surface  (Plate  XX). 
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In  lepidostd  the  basal  joint  of  the  second  le^s  projects  posteriorly  as 
an  enonnous  flap,  and  there  is  a  rounded  knob  on  the  anterior  surface 
of  the  distal  basipod  joint  of  the  third  legs  similar  to  that  in  versicolor 
(Plate  XVI). 

In  macidosus  there  is  a  more  plentiful  supply  of  projections  and 
knobs;  projections  posteriorly  at  the  outer  ends  of  the  baisipods  of  the 
third  legs  and  of  the  basal  joint  of  the  second  legs,  and  an  anterior 
projection  at  the  outer  end  of  the  basal  joint  of  the  third  legs;  knobs 
on  the  posterior  surface  of  the  distal  basipod  joint  of  the  fourth  legs, 
on  the  anterior  surfaces  of  both  joints  of  the  third  legs  and  the  same 
surface  of  the  basal  joint  of  the  second  legs  (Plate  XIX). 

But  it  is  in  americanus  that  the  projections  reach  the  maximum  for 
any  species  so  far  examined.  Here  at  the  outer  end  of  the  basal  joint 
of  the  third  legs  on  its  anterior  surface  arises  a  long  club-shaped  pro- 
jection which  reaches  past  the  distal  basipod  joint  and  extends  far  out 
on  the  exopod. 

There  is  another  conical  projection,  oniy  slightly  smaller,  exactly 
opposite  on  the  posterior  surface  of  the  preceding  pair  of  legs.  Both 
projections  are  profusely  covered  with  setae.  There  are  also  smaller 
projections  on  the  opposite  surfaces  of  the  same  joints  as  bear  the  large 
ones  (Plate  XXI). 

SYSTEMATIC. 

The  Argulidse  were  classed  by  KrOyer  with  the  Siphonostoma,  but 
Zenker  in  1854  withdrew  them  from  this  group  in  consequence  of  a 
mistaken  interpretation  of  the  mouth  parts. 

Later  Thorell  placed  the  Argulidse  as  a  third  suborder  of  the  Bi*an- 
chiopoda,  of  equal  value  with  the  Phyllopods  and  Cladocera,  giving  as 
his  particular  reasons  the  unf acetted  cornea  of  the  compound  eyes,  the 
absence  of  palps  or  branchial  appendages  on  the  oral  organs,  the 
absence  of  external  ^^'g  sacs  and  spermatophores,  and  the  funda- 
mental form  of  their  extremities. 

But  Claus  in  1875  showed  very  clearly  that  the  Argulidse  are  much 
more  closely  related  to  the  Eucopepoda  than  to  the  Branchiopods,  and 
while  retaining  the  name  Branchiura  given  them  by  Thorell,  he  places 
them  under  the  Copepoda  as  a  second  suborder  of  equal  value  with  the 
Eucopepods 

That  Claus  is  right  and  that  the  Argulidse  are  much  more  closely 
related  to  the  Eucopepods  than  to  the  Phyllopods  has  been  clearly 
shown  in  the  preceding  ontogeny  and  morphology  in  the  following 
points: 

1.  They  have  a  flattened  body  which  shows  exactly  the  same  general 
form  as  in  the  less  degenemte  Siphonostoma  (Caligidae,  ete.),  the  same 
division  into  regions,  and  the  same  segmentation,  part  for  part.  The 
he.ad  is  fused  with  the  first  thoracic  segment,  while  the  other  thoracic 
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segments  are  free,  and  the  abdomen  is  unsegmented.  On  the  con- 
trary, the  only  Phyllopod  having  a  head  shield  is  Apus,  and  even  here 
the  first  thoracic  segment  is  not  fused  with  the  head.  The  Phyllopod 
thorax  contains  many  segments  and  the  abdomen  is  also  segmented. 

2.  They  have  the  same  number  and  grouping  of  the  appendages  as 
would  naturally  follow  from  the  similarity  in  segmentation,  and  this 
grouping  is  entirely  diflFerent  from  that  in  the  Phyllopods. 

3.  They  have  two  pairs  of  antennae,  one  of  which  has  be«n  modified 
into  fixing  organs. 

4.  They  have  two  pairs  of  maxillipeds,  which  in  the  larval  state  are 
quite  like  those  of  the  Siphonostoma  in  form  and  function  and  are 
presumably  of  the  same  origin.  That  the  anterior  pair  is  afterwards 
modified  into  sucking  disks  in  no  way  affects  their  relationship.  It  is 
what  might  be  expected  as  a  result  of  their  parasitic  habits.  There 
are  no  such  posterior  maxillary  appendages  in  any  of  the  Phyllopods. 

5.  The  mouth  apparatus  consists  in  part  of  a  proboscis  formed  from 
the  lips  and  jaws  in  a  very  similar  way  to  that  of  the  Siphonostoma 
and  bearing  no  resemblance  to  that  of  the  Phyllopods.  The  other 
part,  the  sting  with  its  poison  glands,  is  a  distinctive  organ,  found  in 
no  other  Crustacean  group,  and  therefore  to  be  left  out  of  account  as 
of  no  value  in  showing  relationship. 

6.  The  ovary  is  unpaired  even  from  its  beginning  and  though  the 
oviduct  is  at  first  paired,  one  side  is  afterwards  atrophied.  The  females 
also  possess  semen  receptacles  which  differ  somewhat  in  size  and 
arrangement  from  those  of  the  Eucopepods,  as  would  be  expected.  But 
their  general  position,  structure,  and  mode  of  operation  is  the  same. 
In  Phyllopods  the  ovaries  are  nearly  always  paired,  at  least  in  the 
larval  period,  and  the  semen  receptacles,  when  present,  are  entirely . 
different  in  position  and  mode  of  operation. 

7.  The  swimming  legs  are  elongated,  two-branched  appendages  with 
distinctly  segmented  basipods,  and  long  endopods  and  exopods,  fur- 
nished with  plumose  setae.  On  the  two  anterior  legs  about  half  the 
species  have  a  flagellum  attached  to  the  basipod  and  pointing  inward 
dorsally.  There  is  nothing  here  which  corre^^ponds  even  in  the 
remotest  degree  to  the  chamcteristic  Phyllopod  foot  with  its  unjointed 
stem,  its  six  inner  lobes  or  appendages  (endites),  and  its  outer  flat 
respiratory  plate  and  sac-like  branchial  appendage.  The  Argulidae 
breathe  by  means  of  their  flattened  carapace  and  abdomen,  the  Phyl- 
lopods by  means  of  their  gill-feec. 

Such  resemblances  are  conclusive,  and  in  view  of  the  further  fact 
that  the  only  particulars  in  which  the  Argulidae  differ  at  all  essentially 
from  the  Eucopepods  are  such  as  would  naturally  be  expected  in  two 
parasites,  even  if  they  were  closely  related,  we  may  confidently  adopt 
Claus's  classification  as  correct. 
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Order    COPEPODA    Muller. 

Of  small  size,  with  an  elongated  body  distinctly  segmented,  except 
in  degenerate  parasitic  forms.  Head  carapace  often  fused  with  the 
first  thoracic  segment.  Four  or  five  pairs  of  biramose  rowing  legs  on 
the  thorax  and  an  abdomen  without  appendages. 

(/foi/r^, =an  oar,  rrovg^  =  foot.) 

Suborder  BRANCHIURA  TboreU. 

A  flattened  body,  consisting  of  a  shield-shaped  cephalothorax  in 
which  the  first  thoracic  segment  is  fused  with  the  head,  a  free  tho- 
rax of  three  segments,  and  a  two-lobed  abdomen  without  segments. 
Four  pairs  of  swimming^  feet,  long  and  furnished  with  two  rows  of 
plumose  setfiB.  Two  large  compound  eyes,  movable  and  surrounded 
by  a  blood  sinus.  Testes  in  the  abdomen.  Heart  present.  Females 
without  ovisacs;  eggs  attached  to  foreign  objects. 

(>9pay^ia  =  gills,  ot;par  =  tail.) 

FamUy  ARGULIDAE  Muller. 

The  single  family  so  far  known  of  course  possesses  the  same  charac- 
teristics as  the  suborder.  {Argulm=fi  diminutive  of  Argus  in  allu- 
sion to  the  number  of  parts  in  the  compound  eyes.) 

ARTIKiriAL   KKV   TO  GENBKA    AND  8PBCIK8. 

[The  relative  sixe  of  the  anterior  mazilliped«  and  the  abdomen  are  expremed  in  decimal  fractions; 
the  former  are  fractional  parts  of  the  width  of  the  carapace,  the  latter  of  the  entire  length  of  the 
animal,  exclusive  of  the  abdomen.] 

I.  First  maxillipeds  modified  into  sucking  disks. 

II.  Two  pairs  of  antenna*,  the  anterior  armed  with  stout  hooks;  preoral  etinj? 
present Argulus 

II.  Only  one  (the  posterior)  pair  of  antennas  no  preoral  sting ChonopeUis 

I.  First  maxillipeds  with  barbed  claws;  no  sucking  disks;  no  preoral  sting Dohps 

ARGULUS. 

A.  Carapace  lobes  overlapping  the  base  of  the  tail. 
B.  Anterioi'  swimming  legs  with  a  flageilum. 
C.  Carapace  orbicular,  wider  than  long. 
D.  Teeth  of  basal  plate  wide  and  blunt,  swimming  legs  reaching  considerably 
beyond  the  edge  of  the  carapace. 

1.  Diameter  of  sucking  disks,  0.25;  spines  on  antennae  reduced  in  number,  small 

and  weak;  abdomen  relatively  very  small  and  orbicular catogtomiy  p.  709 

2.  Diameter  of  sucking  disks,  0.15;  spines  on  antennse  large  and  strong,  reinforced; 

abdomen  very  large  and  broadly  cordate amencanus,  p.  718 

D.'  Teeth  of  basal  plate  narrow  and  sharp;  swimming  legs  not  reaching  the 
edge  of  the  carapace. 
8.  Abdomen  very  small,  0.1,  orbicular,  with  wide  blunt  lobeii;  sucking  disks 
0.2  to  0.25 nattereri,  female,  p.  720 
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4.  Abdomen  medium,  about  0.25,  wider  than  long;  lobes  on  basal  joints  of  posterior 

legs  oval,  and  half  the  length  of  the  legs indicuSf  p.  727 

5.  Diameter  of  sucking  disks,  0.1  to  0.12;  abdomen  large,  0.33,  elongated,  with 

lanceolate-acuminate  lobes coregoni,  male,  p.  724 

C^.  Carapace  elliptical,  considerably  longer  than  wide. 

6.  Sucking  disks,  0.25,  situated  very  far  forward;  abdomen  narrow,  ovate,  cut  far 

beyond  the  center;  tjolor  a  uniform  black,  lighter  on  the  ventral  surface. 

nigeTy  female,  p.  714 

7.  Sucking  disks,  0.2,  not  far  forward,  but  nearer  the  center  of  the  carapace; 

abdomen  wide,  elliptical,  cut  barely  to  the  center;  color  greenish  yellow. 

pugettensiSy  p.  711 
B^.  Swimming  legs  without  flagella. 

8.  Carapace  covering  the  whole  of  the  abdomen;  last  thoracic  segment  with  lobes 

overlapping  the  abdomen  (giganleus  of  Lucas) purpureusy  p.  723 

k\  Carapace  lobes  just  reaching  the  base  of  the  abdomen. 
B.  Anterior  swimming  legs  with  flagella. 
C.  Carapace  orbicular,  wider  than  long. 
D.  Abdomen  broadly  triangular;  anal  sinus  not  reaching  halfway  to  the  cen- 
ter; l^s  extending  beyond  the  carapace. 

9.  Anal  sinus  narrow  and  slit  like;  anal  papillse  subtermioal;  bases  of  antennae 

close  to  mid  line  of  carapace versicoloT,  male,  p.  716 

10.  Anal  sinus  broad  triangular;  anal  papillae  lateral;  baaes  of  antennae  widely 

separated maculosuSy  p.  715 

ly.  Abdomen  long  elliptical;  anal  sinus  cut  fully  to  the  center;  lobee  acumi- 
nate; legs  entirely  covered  by  carapace. 

11.  Anal  sinus  narrow;  papillae  basal coregoniy  male,  p.  724 

C.    Carapace  elliptical,  considerably  longer  than  wide;  abdomen  broadly  ellip- 
tical; abdominal  sinus  short,  well  rounded. 

12.  Sucking  disks  about  0.25;  legs  not  nearly  reaching  the  edge  of  the  carapace. 

salminiy  male,  p.  720 

13.  Sucking  disks  less  than  0.25;  legs  reaching  beyond  the  carapace. 

lalicauday  male,  p.  705 
A'''.  Carapace  lobes  not  reaching  the  abdomen. 
B.  Anterior  swimming  legs  with  full-sized  flagella. 
C.  Carapace  orbicular,  wider  than  long,  covering  three  pairs  of  legs,  almost 
reaching  the  abdomen. 

14.  Abdomen  large,  elliptical,  cut  beyond  the  center,  with  acute  lobes;  l^s  reach- 

ing beyond  the  edge  of  the  carapace coregoniy  female,  p.  724 

15.  Abdomen  very  small,  orbicular;  anal  sinus  short,  lobes  well-rounded;  1^8  not 

reaching  the  edge  of  the  carapace salminiy  female,  p.  720 

16.  Abdomen  medium,  oval;  anal  sinus  short,  slit  like,  papillae  subterminal;  color 

variegated versicoloTy  female,  p.  716 

17.  Abdomen  small,  elliptical,  not  cut  to  the  center,  with  rounded  lobes;  lobee  on 

posterior  legs  lai^e,  hatchet-shaped africanus,  p.  727 

18.  Abdomen  large,  0.63,  cut  beyond  the  center;  papillae  lateral,  about  one-quarter 

the  distance  from  the  base  of  the  sinus;  longitudinal  ribs  forked  at  the 

anterior  end phoxiniy  p.  728 

C^.  Carapace  elliptical,  considerably  longer  than  wide. 

D.  Abdomen  broadly  elliptical,  not  cut  a  third  of  its  length,  lobes  broadly 
rounded;  sucking  disks  less  than  0.12. 

19.  Carapace  lobes  short  and  entirely  free  from  the  thorax,  with  spaces  between; 

teeth  on  basal  plate  narrow  and  sharp chromidisy  female,  p.  721 

20.  Carapace  lobes  long  and  overlapping  the  thorax;  teeth  on  basal  plate  wide  and 

squarely  truncated;  posterior  maxillipeds  large,  well-armed. 

laiicauday  female,  p.  705 
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21.  Carapace  abruptly  rounded  posteriorly,  narrowed  anteriorly;  teeth  on  basal 

plate  long  and  sharp;  anal  sinus  wide  and  shallow japonicm^  p.  727 

jy.  Abdomen  cut  to  or  beyond  its  center  with  acute  lobes;  sucking  disks 
0.2  to  0.25. 

22.  Carapace  lobes  very  short,  barely  covering  two  pairs  of  l^s;  abdomen  broad 

triangular;  anal  sinus  also  broad  triangular;  papillae  lateral  near  the  tips. 

lepidostei^  p.  712 

23.  Carapace  lobes  covering  three  pairs  of  legs;  abdomen  narrow  elliptical;  anal 

sinus  narrow;  papillse  basal .foliaceusy  p.  722 

B'.  Flagella  on  second  swimming  legs  rudimentary. 

24.  Lateral  sinuses  in  the  carapace  very  deep;  legs  completely  covered. 

scutiformis,  p.  728 
B^\  No  flagella  on  the  swimming  legs. 
C.  Carapace  orbicular,  wider  than  long;  sucking  disks  enormous,  0.33;  second 
maxillipeds  small  and  weak. 

25.  Basal  plate  with  3  stout  teeth;  legs  very  long;  lobes  on  posterior  legs  large, 

boot  shaped ;  color  light  yellowish  white .fundtUiy  p.  710 

26.  Basal  plate  prolonged  posteriorly  as  an  entire  lobe  without  teeth;  lobes  on 

posterior  l^s  small;  color  a  light  brown laitiSj  p.  704 

C^.  Carapace  elliptical,  longer  than  wide. 
D.  Abdomen  medium,  0.23,  as  broad  as  long,  cut  less  than  one-third;  lobes 
broad  and  well  rounded. 

27.  Antero-lateral  sinuses  narrow  and  small;  celphalic  area  not  projecting  beyond 

the  outhne  of  the  rest  of  the  carapace;  carapace  not  covering  the  bases  of 
the  third  pair  of  legs iriegalopSy  p.  706 

28.  Cephalic  area  projecting  considerably  beyond  the  carapace  outline,  with  a 

rounded  protuberance  on  either  side,  medium  sized  in  the  female  and  in 
front  of  the  sinus,  very  large  in  the  male  and  posterior  to  the  sinus.  Cara- 
pace covering  the  third  legs  entirely dactylopten,  p.  726 

D^.  Abdomen  elongate,  0.3  to  0.45,  cut  to  the  center  or  beyond,  lobes  lanceolate- 
acuminate. 

29.  Three  short  teeth  on  the  basal  plate;  no  lobes  on  posterior  legs;  sucking  disks 

well  forward;  lateral  sinuses  of  carapace  shallow alosse,  p.  707 

30.  Only  2  teeth  on  the  basal  plate;  very  long  acuminate  lobes  on  posterior  legs; 

sucking  disks  very  far  back;  lateral  sinuses  deep meliUiy  p.  725 

31.  Lateral  rings  of  carapace  fused  into  a  single  club-shaped  one;  teeth  on  basal 

plate  particularly  long  and  sharp dizostethiiy  p.  713 

A^^^.  Carapace  very  short,  without  posterior  sinus  or  lobes,  covering  neither  thorax, 
abdomen,  nor  feet. 

32.  Abdomen  cut  to  the  base,  with  lanceolate  lobes;  basal  plate  of  second  maxil- 

lipeds without  teeth eUmgatas,  p.  722 

CHONOPELTIS. 

33.  Carapace  covering  only  first  and  second  swimming  legs;  rudimentary  flagella 

on  first  legs  only;  no  teeth  on  basal  plate  of  second  maxillipeds. 

inermisy  p.  729 
DOLOPS. 

A.  Carapace  lobes  reaching  posteriorly  beyond  the  base  of  the  abdomen. 
B.  Carapace  suborbicular,  wider  than  long. 

34.  Carapace  entirely  covering  the  feet;  abdomen  obovate,  cut  about  one-third; 

anal  sinus  slit-like discoidaliB,  p.  739 

B^.  Carapace  obcordate,  longer  than  wide. 

35.  Carapace  entirely  covering  the  feet;  abdomen  small  and  narrow,  about  0.25, 

diamond-shaped;  color  grayish  white,  marbled  with  black  dorsally. 

koUarij  p.  732 
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36.  Carapace  entirely  covering  the  feet;  abdomen  larger,  0.33,  broadly  orbicular; 

color  green,  marbled  with  blue striala^  p.  735 

37.  Carapace  narrowed  anteriorly,  not  covering  the  feet;  abdomen  still  larger,  0.4, 

broadly  triangular;  color  a  imiform  dark  green reperiay  p.  734 

A'.  Carapace  lobes  just  reaching  the  base  of  the  abdomen. 
B.  Carapace  elliptical,  longer  than  wide. 
C.  No  spines  on  the  ventral  surface;  swimming  feet  reaching  well  beyond  the 
edge  of  the  carapace. 

38.  Carapace  wider  anteriorly;  abdomen  0.5;  anal  sinus  narrow,  diamond-shaped, 

with  the  papillae  in  the  angles  of  the  diamond;  testes  three-lobed. 

ranarum,  p.  737 

39.  Carapace  wider  a  little  behind  the  center;  abdomen  0.65;  anal  sinus  triangular; 

lobes  widely  divergent,  acuminate;  papillae  basal;  testes  two-lobed. 

geayiy  p.  736 
A^^.  Carapace  lobes  not  reaching  the  abdomen. 

B.  Carapace  orbicular,  wider  than  long. 
C.  Abdomen  cut  almost  to  the  base;  no  spines  on  the  ventral  surface  of  the 
carapace. 

40.  Abdomen  medium,  0.33;  lobes  widely  divergent  and  acute doradis^  p.  733 

41.  Abdomen  very  long,  1-5  to  2;  lobes  nearly  parallel  and  acuminate. 

longicaudttf  p.  732 
C^.  Abdomen  cut  less  than  one-half;  ventral  surface  well  armed  with  spines. 

42.  Abdomen  short,  0.27,  orbicular;    basal  plate  of  maxillipeds  with  only  two 

teeth MderUcUay  p.  736 

No  figure  of  Arg^dus  africanus^  indieus^  japmiieus^  or  scmtifarmts^ 
or  Chonopeltis  inermis^  has  ever  been  published. 

ARGULUS  Muller. 

The  genus  possesses  the  same  chamcteristics  as  the  family  and  is 
distinguished  from  other  genera  by  the  presence  of  a  sheathed  stylet 
or  sting  in  front  of  the  mouth,  used  for  a  piercing  organ.  The  ante- 
rior maxillipeds  are  transformed  into  sucking  disks,  while  the  poste- 
rior ones  are  armed  with  setae,  spines,  and  a  chitinous  plate  upon  their 
basal  joint. 

This  plate  is  elevated  above  the  surrounding  surface  and  roughened 
by  spines  or  warts,  and  is  prolonged  into  three  sharp  spines  on  its 
posterior  border.  There  are  two  pairs  of  antennse,  the  anterior  of 
which  are  armed  with  stout  sickle-shaped  hooks  and  function  as  organs 
of  prehension.  The  basal  joints  of  the  posterior  swimming  legs  are 
usually  prolonged  into  lobes  projecting  beneath  the  abdomen. 

ARGULUS  LATUS  Smith. 
Plate  IX. 

Argidus  laius  Smith,  Invertebrate  Animals  of  Vineyard  Sound,  Report  of  D.  S. 
Com.  Fish  and  Fisheries,  1872. — Rathbun,  Annotated  List  of  Parasitic 
Copepoda,  Proc.  U.  S.  National  Museum,  VII,  1884. 

Carapace  orbicular,  wider  than  long;  posterior  sinus  about  one-fifth 
the  length  of  the  carapace,  as  wide  as  long;  abdomen  a  third  as  long  as 
the  carapace,  two-thirds  as  broad  as  long,  the  lateral  margins  slightly 
curved  and  nearly  parallel;  anal  sinus  very  broad,  about  one-third  the 
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whole  length;  anal  papillee  basal.  Disks  of  the  anterior  maxillipeds 
nearly  one-third  the  width  of  the  carapace;  plate  at  base  of  posterior 
maxillipeds  prolonged  backward  as  a  whole,  without  teeth  or  lobes; 
ultimate  segment  longer  than  the  penultimate,  hooks  short  and  blunt. 

First  antennsB  very  short,  witliout  any  hook  on  their  anterior  mar- 
gin; second  antennae  also  short;  swimming  legs  all  reaching  beyond 
the  edge  of  the  carapace.     No  flagella.     Color  yellowish-white. 

Length,  2.3  mm.;  length  of  carapace,  2.2  mm.;  width  of  carapace, 
2.5  mm.;  length  of  abdomen,  0.7  mm.;  breadth  of  abdomen,  0.45  ram. 
Male  unknown. 

6181.  Vineyard  Sound,  Massachusetts;  U.  S.  Fish  Com.,  July,  1871; 

one  female,  the  type,  taken  at  the  surface. .  Casco  Bay, 

Maine;  U.  S.  Fish  Com.,  1873;  one  female,  no  data.  6184.  Quahaug 
Bay,  Maine;  host  not  given. 

(toi^*=wide.) 

ARGULUS  LATICAUDA  Smith. 
Plate  X;  Plate  XXVI,  fig.  79. 

ArgvUu8  lalixxLiida  Smith,  Invertebrate  Animals  of  Vineyard  Sound,  Report  of 
U.  S.  Com.  Fish  and  Fisheries,  1872. — Rathbun,  Annotated  List  of  Para- 
sitic Copepods,  Proc.  U.  S.  National  Museum,  VII,  1884. 

Carapace  elliptical,  longer  than  wide;  posterior  sinus  about  one- 
third  the  length  of  the  carapace,  twice  as  deep  as  wide. 

Abdomen  orbicular,  slightly  longer  than  broad;  anal  sinus  narrow, 
extending  scarcel}^  a  fourth  the  length;  anal  papillte  basal. 

Disks  of  anterior  maxillipeds  small,  about  one-eighth  the  width  of 
the  carapace,  placed  well  back;  basal  plate  on  posterior  maxillipeds 
narrow,  but  expanding  into  a  wide  posterior  margin,  cut  into  three 
broad,  squarely  truncated  lobes.  A  papillated  area  near  the  center  of 
the  plate;  a  row  of  spines  along  the  posterior  margin  of  the  three 
biv^al  joints.  Spines  on  the  bases  of  the  antennae  large,  broad,  and 
blunt.  Males  much  larger  comparatively  than  in  other  species,  the 
basal  joints  of  their  three  posterior  pairs  of  legs  prolonged  backward 
into  fleshy  lobes,  the  outer  ones  narrow  and  finger-like,  the  inner  ones 
occupying  the  remainder  of  the  joint.     Flagella  present. 

Length  of  male  5  to  6  mm.;  length  of  carapace  3.5  to  4  mm.;  width 
of  caraoace  3.2  to  3.5  mm.;  length  of  abdomen  1.3  mm.,  breadth  1.1 
mm. 

Smith's  types  were  two  females  taken  from  among  algre  in  Vineyard 
Sound,  Massachusetts,  in  August,  1871  (Museum  number,  6182). 

Since  then  they  have  been  obtained  in  large  numbers  from  various 
fishes,  those  in  the  National  Museum  collection  being  numbered  as  fol- 
lows: From  the  Elel  {AnguUlu  chrn/sypa  Rafinesque),  Nos.  1311,  1318, 
and  1398,  collected  by  V.  N.  Edwards;  6013S  6013%  6177,  8278,  8279, 
12294;  a  lot  from  Katama  Bay  by  Thompson.  From  Flatfish  {Pseudo- 
pleuronectes  aniericanus  Walbaum),  Nos.  1433,  V.  N.  Edwards;  6152, 
6171;  a  lot  from  Katama  Bay  by  Thompson,  another  from  Woods  Hole 
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by  H.  M.  Smith.  From  Blenny  (sp.),  No.  6054.  From  Skate  (sp.). 
No.  12302.  From  Sculpin  (sp.),  No.  12291.  From  ''Bonnet  Skate," 
one  lot  by  Thompson.  From  Tomcod  {Microgadus  tomcod  Walbaum), 
No.  15446.  From  Summer  Flounder  {Pa/ralickthys  dervtatu%  L.),  one 
lot  by  Thompson. 

Color  a  mottled  black,  except  at  the  very  edge  of  the  carapace,  back 
of  the  eyes,  and  around  the  brain,  where  it  is  yellowish;  the  mottlings 
vary  much  in  diflferent  individuals  in  size  and  extent,  and  are  some- 
times reddish  brown. 

This  still  continues,  as  Rathbun  stated  in  1884,  the  most  abundant 
of  the  genus  among  the  salt-water  forms,  though  megalops  is  found  on 
a  greater  variety  of  hosts. 

(fo^t^«=wide,  c(mda=\A\\). 

AROULUS  MEOALOPS  Smith. 

Plate  XI;  Plate  XXVI,  fig.  81. 

ArguLus  megalops  Smith,  Invertebrate  Animals  of  Vineyard  Sound,  Report  of 
U.  8.  Com.  Fiah  and  Fisheries,  1872. — Rathbun,  Annotated  List  of  Parasitic 
Ck)pepods,  Proc.  U.  8.  National  Museum,  VII,  1884. 

Carapace  elliptical,  longer  than  broad;  antero-lateral  sinus  narrow 
and  deep,  posterior  sinus  narrow  triangular  and  shallow;  abdomen 
broad  elliptical,  two-thirds  as  broad  as  long;  anal  sinus  narrow  and 
short;  papillae  basal.  Sucking  disks  medium  size,  situated  well  for- 
ward; basal  plates  on  posterior  maxillipeds,  as  well  as  the  maxilli- 
peds  themselves,  large  and  fully  armed.  The  median  spines  between 
these  posterior  maxillipeds  are  slender  and  strongly  curved.  Antennae 
rather  slender,  armed  with  narrow,  sharp  spines  and  hooks.  Eyes 
quite  large,  their  diameter  about  one-tenth  that  of  the  carapace. 

Swinuning  legs  long,  projecting  some  distance  beyond  the  carapace; 
lobes  on  the  basal  joints  of  the  posterior  legs  in  the  female  with  a 
narrow,  conical  projection  pointing  outward.     No  flagella. 

The  peg  on  the  posterior  legs  of  the  male  takes  the  shape  of  a 
flattened  spherical  ball  with  a  short,  narrowed  neck. 

On  the  side  of  the  peg  next  the  body  there  is  a  groove  in  the  anterior 
surface  of  the  basipod  into  which  the  ball  can  be  partially  depressed. 
On  the  basal  joint  of  the  third  legs  is  a  stout  thumb-shaped  projection 
extending  forward  from  the  distal  end  of  the  joint.  Smith's  three 
type  specimens  were  females  taken  at  the  surface  in  Vineyard  Sound, 
Massachusetts,  July  8,  1871.  They  were  evidently  young  females, 
since  those  since  obtained  are  much  larger,  as  will  be  seen  from  the 
measurements  here  given.  This  species  has  a  larger  number  of  hosts 
than  any  other  thus  far  found,  the  most  common  one  being  the  Flatfish 
{Pseudopleuronectes  americam/tis  Walbaum).  The  Museum  numbers  for 
this  fish  are  1322,  1460,  and  three  unnumbered  lots  from  Woods  Hole 
by  V.  N.  Edwards;  8276,  8238  (in  part),  12032,  12295,  12296;  two 
unnumbered  lots  by  Thompson,  one  from  Woods  Hole  and  the  other 
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from  Menimsha;  an  unnumbered  lot  off  Cape  Cod.  From  Sand  Dab 
{IFippoglfmaides platemoides  Fabricius),  Nos.  1407  by  V.  N.  Edwards; 
an  unnumbered  lot  by  Thompson  from  Woods  Hole.  From  Summer 
Flounder  (Paralichthys  deiitaUiH  Linnaeus),  Nos.  6067,  8638.  From 
Spotted  Flounder  {Laplwpsetta  vmculata  Mitchill),  No.  6069.  From 
Sea  Robin  {Prlonotus  carolinm  Linnaeus),  Nos.  8275,  8639;  one  unnum- 
bered lot  by  Thompson.  From  Sculpin  {Myoxocephalvs  octodecim- 
s^pinosiLS  Mitchill),  Nos.  8281,  12290.  From  Tomcod  {Microgadus 
ionicod  Walbaum),   No.  8280.     From  Goosefish  {Drphim  piscatoriits 

Linnteus),  No.  ,  Woods  Hole.     From  Minnow  (sp.),  No.  6105. 

From  Flounder  (sp.).  No.  12297.  From  surface  tow.  No.  6179 (types); 
one  lot  unnumbered,  Woods  Hole.  No  host  given,  two  lots,  August  13 
and  November  21,  1885,  by  V.  N.  Edwards. 

On  examining  this  list  and  the  one  previously  given  for  A.  laticcmda 
it  will  be  seen  that  both  species  infest  fishes  which  live  on  or  very  near 
the  bottom.  With  the  exception  of  those  taken  in  the  sur&oe  tow, 
whose  presence  has  already  been  explained  (p.  645),  there  is  no  devia- 
tion from  this  rule. 

Hence,  although  the  Arguli  may  and  do  change  about  quite  freely 
from  fish  to  fish,  especially  during  the  breeding  seasons,  it  would  seem 
as  though  they  did  not  vary  their  level  very  much. 

And  in  a  plankton  distribution  we  might  reasonably  expect  to  find 
at  least  these  two  species  pretty  definitely  located.  The  hosts  of  some 
of  the  other  species  do  not  stay  quite  so  closely  at  the  same  level,  and 
hence  the  range  of  the  parasite  would  be  enlarged  by  that  of  its  host. 

Length,  6  mm.;  length  of  carapace,  3.8  mm.;  width  of  carapace, 
3.5  mm.;  length  of  abdomen,  2  mm.;  breadth,  1.4  mm. 

Color  in  fresh  specimens  yellowish,  with  four  delicate  pale  brown 
longitudinal  bands.  The  entire  upper  surface  of  the  abdomen  in  ripe 
females  is  a  red  brown  inclining  to  pink,  thickly  sprinkled  with  minute 
black  dots.  The  lateral  flaps  of  the  carapace  are  also  ornamented  with 
an  arborescent  design  in  black  pigment,  similar  to  that  shown  in  the 
photograph  of  ahsie  (fig.  80).  After  death  the  females  frequently 
become  a  uniform  bright  pink. 

(/i£y€rg= large,  o^  =  eye.) 

ARGULUS  ALOS^  Gould. 
Plate  XII;  Plate  XXVI,  fig.  80. 

Argulxia  alosx  Gould,  Invertebrata  of  Massachusetts,  1841. — ^Thorell,  Om  tvenna 
Europeiske  Argulider,  etc.,  (Elvers.  a£  Kongl.  Vetensk.-Akad.  Forhandlin- 
gar,  2l8t  series,  Stockholm,  1864. — Smith,  Invertebrate  Anunalsof  Vineyard 
Sound,  Report  of  U.  S.  Com.  Fish  and  Fisheries,  1872. — Rathbun,  Annotated 
List  of  Parasitic  Copepods,  Proc.  U.  S.  National  Museum,  VII,  1884. 

Carapace  elliptical,  longer  than  wide;  antero-lateral  sinus  shallow 
but  often  becoming  deep  and  sharp  on  shrinking  in  alcohol,  so  that 
the  cephalic  area  protrudes  in  a  sort  of  semicircle. 
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Posterior  sinus  rather  narrow,  about  one-third  the  length  of  the 
carapace,  three  times  as  long  as  wide;  lobes  well  rounded. 

Sucking  disks  large,  about  one-fifth  the  width  of  the  carapace;  pos- 
terior maxillipeds  medium  with  a  triangular  basal  plate  armed  with 
three  short  blunt  teeth,  and  strongly  papillated. 

Antennae  small  and  armed  with  rather  weak  spines  and  hooks.  The 
body  projects  considerably  beyond  the  carapace,  the  thoracic  segments 
being  long  and  wide;  the  posterior  one  projects  over  the  abdomen  as 
a  well-rounded  lobe  on  either  side  with  a  shallow  sinus  between. 
Abdomen  broad  and  long,  more  than  one-third  the  length  of  the  rest 
of  the  body,  with  well-rounded  latei*al  margins.  Anal  sinus  broad 
triangular,  cut  to  the  center,  leaving  the  two  lobes  sharply  pointed 
and  flaring  slightly  at  their  tips;  papillae  small  and  basal.  Swimming 
legs  long,  projecting  far  Ix^yond  the  carapace;  lobes  on  the  basal  joints 
of  the  posterior  pair  small  and  rectangular.  Abdomen  in  the  male 
very  much  longer,  but  no  modifications  of  the  legs  except  the  regular 
peg  and  semen  vesicle.     No  flagella. 

Length,  7.8  mm. ;  length  of  carapace,  4.8  mm. ;  breadth  of  carapace, 
3.8  mm.;  length  of  abdomen,  2.2  mm.;  breadth,  1.7  mm. 

Color,  a  yellowish  white,  mottled  along  the  carapace  lobes  with 
brown.  Some  specimens  measure  12  by  6  mm.  (See  photograph, 
fig.  80.) 

This  species  was  discovered  by  Dr.  T.  W.  Harris  in  1841  upon  the 
gills  of  the  ale  wife  {Clupea  venialls  Mitchill).* 

The  single  specimen  was  sent  to  Dr.  A.  A.  Gould  for  determination 
and  description;  he  published  a  very  short  and  meager  description 
accompanied  by  a  coarse  woodcut,  from  neither  of  which  could  any 
specific  chanicters  be  determined.  The  species  has  rested  upon  this 
unsatisfactory^  basis  ever  since  and  has  of  necessity  been  more  or  less 
doubtful.  It  is  hoi)ed  that  the  present  description  and  figures  will 
establish  it  satisfactorily.  It  occurs  in  considei'able  abundance  along 
the  Atlantic  coast,  but  has  never  yet  been  found  on  any  species  of 
shad,  which  makes  its  name  leather  inappropriate. 

The  Museum  collection  includes:  From  the  alewife  {Pcnnolofyus pseu- 
d4>haTe7i<fus  Wilson),  Nos.  1310  (by  V.  N.  Edwards),  12680,  11619. 
From  the  smelt  (sp.),  an  unnumbered  lot.  Woods  Hole.  From 
unknown  hosts,  Nos.  4410  from  Great  Egg  Harbor;  7739  from  Key 
W^est,  and  two  unnumbered  lots,  one  from  Woods  Hole  and  the  other 
from  Patchogue,  Long  Island.  This  Argulus  has  also  been  doubtfully 
recorded  b}'  Mr.  J.  F.  Whiteaves  as  attached  to  Gasteroateus  hidcvleatua 
Shaw,  in  the  Gulf  of  St.  Lawrence. 

{alosm  =  from  alosa,  the  supposed  generic  name  of  its  host;  dupesb 
would  be  far  more  appropriate). 

^  Gould  identifies  this  fish  as  the  European  Alosa  vulgaris^  but  this  form  does  not 
occur  on  our  coasts,  while  the  alewife  is  quite  common  and  from  it  have  been  obtained 
most  of  the  recent  specimens. 
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AROULUS  CATOSTOMI  Dana  and  Herrick. 
Plate  XIII. 

ArgiUu8  catostomi  Dana  and  Herrick,  Description  of  the  Argulus  catostomi, 
Amer.  Jour.  Sci.,  XXXI,  1837. — Milnb-Edwards,  Hist.  Nat.  dee  Crustae^ 
III,  1840. — Thorell,  Om  tvenna  Europeieke  Argulider,  etc.,  (Efvers.  af 
Kongl.  Vetensk.-Akad.  Forhandlingar,  2l8t  series,  Stockholm,  1864. 

Carapace  orbicular,  wider  than  long;  posterior  sinus  nearly  one- 
third  the  length  of  the  carapace,  broad  with  parallel  sides.  Abdomen 
orbicular,  wider  than  long,  but  relatively  very  small,  not  more  than 
one-fourth  the  length  of  the  carapace;  anal  sinus  narrow,  almost  slit- 
like, scarcely  one-third  the  whole  length  of  the  abdomen;  papillae  basal. 

Disks  of  the  anterior  maxillipeds  large,  nearly  one-fourth  the  width 
of  the  carapace  broad  as  the  latter  is;  posterior  maxillipeds  also  large, 
every  joint  with  a  roughened  area  on  its  ventral  surface;  basal  plate 
broad  triangular,  with  wide  lobes  on  its  posterior  edge  instead  of 
teeth,  sometimes  two  and  sometimas  three.  Antennae  small  and  weak, 
the  anterior  pair  without  a  hook  on  their  front  margin,  while  the 
spines  on  the  bases  of  both  pairs  are  reduced  to  two  insignificant 
pimples. 

The  anterior  swimming  legs  scarcely  reach  the  edge  of  the  carapace; 
lobes  on  the  posterior  pair  large,  boot-shaped. 

A  large  papilla  present  on  either  side  of  the  opening  of  the  oviduct. 
The  arrangement  of  the  chitin  rings  in  this  species  is  characteristic; 
the  larger  one  extends  along  the  edge  of  the  carapace  lobe  as  far  for- 
ward as  the  sucking  disks;  at  about  the  center  of  its  inner  surface  is  a 
deep  indentation  into  which  the  smaller  ring  fits  snugly,  the  latter 
being  situated  in  the  clear  space  just  behind  the  posterior  maxillipeds. 
Flagella  present.     Eyes  quite  small. 

Length,  12  mm;  length  of  carapace,  9.6  mm;  breadth  of  carapace, 
11.2  mm;  length  of  abdomen,  2.3  mm;  breadth,  2.4  mm. 

Color  a  light  sea-green,  inclined  to  yellowish,  growing  quite  dark 
in  alcohol. 

This  was  the  first  American  species  to  be  described,  and  with  the 
possible  exception  oifundiili  and  pu^^ettensis  it  is  the  only  one  that 
has  ever  been  given  anything  like  a  decent  figure.  For  this  reason  it 
has  been  willingly  accepted  by  the  European  zoologists,  and  has  taken 
the  same  place  in  American  parasitic  copepods  that  A.  foliaceus  occu- 
pies in  the  European  fauna. 

It  was  first  discovered  on  a  sucker  (probably  Caiostomfus  hostonensis 
Le  Sueur)  in  brackish  water  near  New  Haven,  Connecticut. 

It  has  recently  been  found  abundantly  by  the  author  upon  the  same 
sucker  in  fresh  water  at  Warren  and  Chicopee,  Massachusetts. 

But  it  is  even  more  abundant  upon  the  chub  sucker  {Erimyzon 
sucetta  cMongus  Mitchill),  which  is  nearly  always  found  with  the  other 
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HpecieH  in  these  inland  waters.  It  staj^s  within  the  ^ill  cavity,  and  haj* 
never  yet  been  found  upon  the  external  surface,  but  there  is  every 
reason  to  believe  that  at  least  the  males  come  out  upon  the  external 
surface  during  the  spawning  season.  The  National  Museum  collection 
contains  specimens  from  both  the  above  localities  and  also  a  single 
specimen,  a  female,  tiiken  from  carp  at  Fairburg,  Illinois.  None 
of  these  lots  are  numbered.  In  all  probabilitj'  future  investigation 
will  dis<^over  this  species  wherever  the  sucker  is  found  in  the  United 
States. 

{catofttomiM  =  generiG  name  of  its  most  common  host,  the  sucker.) 

ARGULUS  FUNDULI  Kr(Jyer. 
Plate  XIV. 

Argulus  fundidi  KrOyer,  NaturhistTidsk.  3(lie  Raekke,  2  Bind,  1863. — Thorell, 
Oni  tverrna  Eurc)i)t>i8ke  Argiilider,  etc.,  O^fvers.  af  Kongl.  Vetensk.-Akad. 
Forhandlingar,  21st  series,  Stookholm,  1864. 

Carapace  orbicular,  broader  than  long;  posterior  sinus  less  than  one- 
fifth  the  length  of  the  carapa(^e,  wider  than  deep,  in  the  female  nearly 
as  two  to  one.  Abdomen  in  the  male  f  uU}^  one-half  the  length  of  the 
rest  of  the  body,  nearly  three  times  as  long  as  wide,  with  a  narrow 
anal  sinus  less  than  a  fourth  of  its  length.  Abdomen  in  the  female 
nmch  smaller,  less  than  a  third  the  length  of  the  carapace,  three-fifths 
as  wide  as  long,  with  a  wide  anal  sinus  half  its  length;  papillae  basal. 

The  sucking  disks  are  relatively  the  largest  of  any  American  species, 
being  almost  one-third  the  width  of  the  carapace;  posterior  maxilli- 
peds  correspondingly  small  and  weak;  teeth  on  the  basal  plates  short 
and  blunt.  Antennae  of  moderate  size  and  fairl}-  well  armed.  The 
whole  ventral  surface  of  the  thorax  roughened  in  the  female. 
Swimming  legs  long,  reaching  well  beyond  the  edge  of  the  carapace; 
basal  joints  of  the  posterior  legs  in  the  female  with  medium-sized, 
rather  rectangular  lobes;  these  lobes  much  diminished  in  size  in  the 
male,  and  conical. 

Eyes  very  large,  fully  the  size,  relatively,  of  those  in  megalops. 

Pigment  on  the  upper  surface  of  the  ovar}^  and  testes  rather  more 
plentiful  than  in  most  species.     No  flagella. 

Length  of  female  5  mm.,  of  male  3.3  mm.;  length  of  carapace, 
female  3.1  mm.,  male  1.8  ram.;  breadth  of  carapace,  female  3.5  mm., 
male  2  mm. ;  length  of  abdomen,  female  1.1  mm. ,  male  1.2  mm. ;  width, 
female  0.6  mm.,  male  0.4  mm. 

Color  of  alcoholic  specimens  uniform  yellowish-white. 

This  Argulus  was  obtained  from  the  gills  of  a  species  of  Fundulus 
near  New  Orleans  in  1862.  Kr03^er  gave  the  fish  the  manuscript  name 
Fundulus  llmhatu^H^  which  has  been  changed  by  Jordan  and  Gilbert  to 
F.  oceUaris.     But  both  Kr5yer  and  Thorell  made  a  serious  mistake  in 
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reference  to  the  parasite,  the  latter  simply  repeating  the  mistake  of 
the  former.  , 

KrOyer  describes  and  portrays  what  he  calls  a  female  of  the  species, 
which  was  the  only  specimen  obtained.  His  figure  shows  at  once  that 
he  has  mistaken  the  sex  and  has  really  a  male. 

The  length  of  the  abdomen,  the  size  of  the  testes,  and  the  accessory 
copulatory  organs  on  the  posterior  legs  are  unmistakable  proofs  of 
this.  Thorell  also  states  that  both  the  male  and  female  are  known, 
which  would  manifestly  be  rather  difficult  from  a  single  specimen.  So 
far  as  known  the  present  description  and  figure  of  the  female  are  the 
first  published. 

That  this  is  really  the  female  of  the  species  was  very  pleasantly  con- 
firmed after  the  description  had  been  written  by  finding  a  male  and 
female  in  the  material  sent  for  examination  from  the  Ohio  State  Uni- 
versity, which  had  been  taken  together  from  the  same  '"minnow." 
The  habitat  of  this  species  must  now  be  extended  to  include  the  whole 
Atlantic  coast,  for  the  National  Museum  collection  includes  No.  6153, 
taken  from  among  many  fish  at  Waquoit,  Connecticut;  No.  6180,  from 
L#ong  Island  Sound,  and  an  unnumbered  specimen  from  Woods  Hole. 

{AmdtiltiS= generic  name  of  its  host.) 

ARGULUS  PUGETTENSIS  Dana. 
Plat©  XV. 

Argulus  pugetterms  Dana,  U.  S.  Exploring  Exx)edition  during  the  years  183S- 
1842,  under  the  command  of  Charles  Wilkes,  U.  S.  Navy,  XIII,  Crustacea. — 
Thorell,  Om  tvenna  Europeiska  Argulider,  etc.,  CEfvers.  af  Kongl. 
Vetensk.-Akad.  Forhandlingar,  2l8t  series,  Stockholm,  1864. 

Carapace  elliptical,  longer  than  wide,  entirely  covering  the  legs; 
posterior  sinus  rather  narrow,  two-fifths  the  length  of  the  carapace. 
Abdomen  large,  broad  elliptical,  nearly  half  the  length  of  the  rest  of 
the  body;  anal  sinus  broad  triangular,  cut  fully  to  the  center,  lobes 
subacute;  papillae  basal. 

Sucking  disks  a  little  more  than  a  quarter  the  width  of  the  cara- 
pace and  close  together;  posterior  maxillipeds  large  and  well  armed; 
basal  plate  broadly  wedge-shaped,  teeth  short,  blunt,  and  far  apart 
Antennae  medium  size,  but  very  poorly  armed.  Swimming  legs  short, 
just  reaching  the  edge  of  the  carapace,  furnished  with  flagella;  lobes 
on  the  posterior  pair  small  and  scarcely  projecting.  Oviduct  papillae 
small. 

Color,  yellowish  white  in  alcoholic  specimens. 

Length,  17.3  mm.;  length  of  carapace,  12.8  mm.;  width  of  cara- 
pace, 10  mm.;  breadth  of  abdomen,  4  mm.;  length,  5.3  mm.  Male 
unknown. 

Habitat. — From  the  shores  of  Puget  Sound.  Host  unknown. 
{Pugettenais^tvom  the  name  of  its  habitat.) 
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ARGULUS  LEPIDOSTEI  KeUicott. 

Plate  XVI. 

Argtdus  lepidostei  Kellicott,  description  of  a  new  species  of  Argalus,  Bull.  Biifialo 
Soc.  Nat.  Sci.,  Ill,  1877. 

Carapace  elliptical,  longer  than  wide;  posterior  sinus  less  than  one- 
third  the  length  of  the  carapace,  wider  than  deep. 

Abdomen  broad  ovate,  more  than  one-third  the  length  of  the  rest  of 
the  body,  as  wide  as  long;  anal  sinus  broad  triangular,  cut  half  the 
length  of  the  abdomen;  papillse  lateral,  near  the  tips  of  the  acute  lobes. 
Sucking  disks  medium  size  and  placed  well  forward;  posterior  maxilli- 
peds  rather  small  but  stout  and  well  anned  on  their  ventral  surface, 
their  basal  joint  wider  than  that  of  the  swimming  legs;  basal  plate 
narrow,  abniptly  triangular  posteriorly;  teeth  long,  narrow,  and  very 
sharp. 

First  antennse  rather  weak,  having  two  slender  hooks,  but  only  a 
single  very  small  spine;  second  antennae  larger  and  better  armed. 
Swimming  legs  reaching  beyond  the  edge  of  the  carapace;  lobes  on 
the  basal  joints  of  the  posterior  legs  enormous,  boot-shaped,  reaching 
beyond  the  edge  of  the  abdomen. 

Flagella  present;  a  long  slender  papilla  on  either  side  of  the  opening 
of  the  oviduct.  In  the  male  the  abdomen  is  considerably  lengthened, 
with  a  rounded  lol>e  on  either  side  at  its  base;  in  addition  to  the  regu- 
lar accessory  copulatory  organs,  the  basal  joint  of  the  second  legs  is 
prolonged  backward  into  a  wide  flap,  reaching  beyond  the  third  legs, 
and  there  is  a  rounded  knob  on  the  anterior  surface  of  the  second 
joint  of  the  third  legs  at  its  distal  end.  Eyes  very  small,  brownish  in 
color. 

Color  a  light  yellowish  green,  with  the  upper  part  of  the  body 
blotched  and  streaked  with  violet  })rown. 

Length,  0.2  mm.;  lengthof  carapace,  3.75  mm.;  breadth  of  carapace, 
3.5  mm.;  length  of  a))domen,  1.75  mm.;  breadth,  1.7  mm.  Male 
about  two-third.s  this  size. 

This  species  was  found  parasitic  on  Lepidosteus  os/^eti^  Linnaeus,  in 
the  Niagara  River,  at  Buffalo,  in  September,  1876,  by  D.  S.  Kellicott, 
who  described  and  figured  the  female  in  the  periodical  above  referred 
to.     He  had  not  at  that  time  obtained  any  males. 

Through  the  kindness  of  Prof.  Henry  Osborn,  of  the  Ohio  State 
University,  at  Columbus,  where  Professor  Kellicott  was  stationed  for 
many  years,  I  have  been  enabled  to  examine  personally  Kellicott's 
types.  I  find  among  them  a  male  which  is  here  described  for  the  first 
time.     Professor  Kellicott  writes  that — 

The  favorite  i)lace  for  the  parasite  to  fasten  is  immediately  back  of  the  pectoral 
fins  of  its  host.  It  often  left  the  fish  and  swam  about  the  tank,  then  returning  fas- 
tened to  any  part  presented,  and  crawled  to  its  place  near  the  pectoral  fins.  I  have 
reason  to  believe  that  it  may  also  occupy  the  gill  cavities. 
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The  types  of  this  species  are  in  the  museum  of  the  State  University 
at  Columbus,  Ohio. 

{lepido8teics=genej:ic  name  of  its  host.) 

ARGULUS  STIZOSTETHII  Kellicott. 

Plate  XVII. 
Argxdus  sHzostethii  Kellicott,  Amer.  Jour.  Micros.,  V,  1880,  p.  53. 

Carapace  elliptical,  much  longer  than  wide;  posterior  sinus  one-third 
the  length  of  the  carapace,  twice  as  long  as  wide. 

Abdomen  long  and  narrow  with  parallel  sides,  one-half  the  length 
of  the  rest  of  the  body,  twice  as  long  as  wide;  anal  sinus  cut  beyond 
the  center,  narrow  and  slit-like  toward  the  base,  but  flaring  widely 
toward  the  tip;  lobes  acute;  papillae  basal. 

Cephalic  area  projecting  considerably  anteriorly.  Sucking  disks 
large,  more  than  one-quarter  the  width  of  the  carapace;  posterior 
maxillipeds  large  and  stout,  their  ventral  surface  thickly  covered  with 
setae;  basal  plate  large,  triangular,  and  amied  with  stout  sharp  teeth. 
Antennae  large  and  well  armed,  median  spine  at  the  base  of  the  second 
pair  particularly  stout.  Swimming  legs  reaching  far  beyond  the  edge 
of  the  carapace;  lobes  on  the  basal  joints  of  the  posterior  legs  small 
and  conical.  Flagella  present;  small  papillae  at  the  opening  of  the 
oviduct.  Chitin  rings  in  the  lateral  lobes  of  the  carapace  fused  into 
one  whose  anterior  end  is  about  the  normal  size,  while  the  posterior 
part  is  much  narrowed,  giving  the  whole  ring  a  club-shaped  appearance. 

In  the  male  the  distal  joint  of  the  basipod  of  the  second  pair  of 
swimming  legs  carries  upon  its  ventral  surface  a  large  fleshy  plate  or 
lamella  which  projects  backward,  outward,  and  inward  beyond  the 
respective  margins  of  the  joint,  and  whose  surface  is  covered  with 
small  sharp  spines.  There  are  also  the  usual  capsule  and  peg  on  the 
third  and  fourth  legs,  respectively,  while  the  lobe  on  the  basal  joint  of 
the  posterior  legs  is  smaller  than  in  the  female.  The  carapace  is 
shorter  than  in  the  female,  barely  covering  the  second  swimming  legs; 
the  abdomen  is  relatively  much  longer  and  narrower,  and  in  Kellicott's 
figure  it  is  represented  as  fringed  with  setro. 

Length,  6.6  mm. ;  length  of  carapace,  4.2  mm. ;  breadth  of  carapace, 
3.1  mm.;  length  of  abdomen,  2  mm.;  breadth,  1.1  mm. 

These  are  the  measurements  of  the  specimens  at  my  disposal,  but 
Kellicott  says  that  the  females  reach  a  size  of  0.55  inch,  which  would 
be  more  than  twice  the  above  measurements.  The  males  are  about 
three-quarters  as  large 

Color. — Males  and  immature  females  are  nearly  colorless,  with  the 
sexual  organs  brown;  mature  females  have  the  carapace,  legs,  and 
abdomen  pale  pea-green.  The  upper  side  of  the  thorax  is  darkened 
by  the  usual  pigment  spots,  while  the  under  side  is  white  from  the 
ripening  eggs.     "There  is  a  light  line  along  the  dorsum." 
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Habitat, — Found  on  the  blue  pike,  Stl-z(*stethium  saJ/m^meum  Jordan, 
in  the  Niagara  River  at  Buffalo;  named  from  its  host. 

Kellicott  verifies  the  statement  of  the  local  fishermen  that  during* 
midsummer  when  the  water  is  warm  this  blue  pike  "gets  too  lazy  to 
take  food;  that  it  then  gets  poor  and,  through  its  inertness,  becomes 
infested  with  lice."  They  are  usually  found  on  the  top  of  the  fish's 
head,  often  "huddled  together  in  heaps,  so  the  knife  may  remove  a 
number  at  once."  They  occur  also  on  the  fins,  but  have  never  been 
found  in  the  mouth  cavity.  Kellicott's  paper  descriptive  of  this  species 
could  not  be  found  till  just  before  this  article  went  to  the  printer,  but 
the  author  was  gratified  to  find  in  it  observations  confirmatory  of  sev- 
eral of  the  habits  of  Argulids  recorded  here: 

When  put  into  my  aquarium  with  a  small  specimen  of  Lepidosleus  089eu8  and  some 
minnows,  they  shortly  located  on  them,  fastening  as  before  to  the  head  and  fins  of 
the  gar-pike,  but  to  any  part  of  the  minnows;  these  latter  soon  die,  killed  apparently 
by  the  Argulus  (p.  652) . 

At  first  these  fish  pursued  and  caught  them,  "but  would  eject  them 
with  a  suddenness  and  a  queer  expression  of  frustration  that  was  most 
amusing"  (p.  647). 

The  gar  even  recoiled  "  in  evident  fear  from  one  seen  approaching." 
The  removal  of  the  sc>ales  from  portions  of  the  body  surface  in  the 
fish  that  died,  as  noted  by  Kellicott,  is  readily  explained  by  the  fact 
already  mentioned  (p.  650)  that  the  Argulids  burrow  in  under  the 
scales  to  find  a  place  where  the  skin  is  soft  enough  for  their  stings  to 
penetrate. 

Through  the  kindness  of  Mr.  William  E.  Kellicott,  son  of  Prof.  D.  S. 
Kellicott,  the  author  obtained  a  mounted  specimen  of  this  species  for 
examination,  and  others  were  found  in  the  material  so  generously  sent 
from  the  Ohio  State  University. 

From  these  and  from  Professor  Kellicott's  own  description,  which 
was  found  at  the  last  moment  through  the  aid  of  his  son,  the  above 
facts  have  been  drawn. 

The  fused  chitin  rings  and  the  elongated  abdomen  are  distinguishing 
characteristics  of  this  species. 

ARGULUS  NIGER,  new  species. 

Plate  XVIII. 

Carapace  elliptical,  longer  than  wide;  antero-lateral  sinuses  sharp, 
but  not  deep;  posterior  sinus  narrow  and  half  the  length  of  the  cara- 
pace. The  entire  body  and  half  the  abdomen  covered  by  the  carapace 
lobes,  which  overlap  across  the  back  of  the  thorax.  Abdomen  broadly 
ovate,  one-third  the  length  of  the  rest  of  the  body,  the  sides  strongly 
rounded;  anal  sinus  narrow,  cut  two- thirds  the  length  of  the  abdomen, 
lobes  rounded-acute;  papillae  basal.  Sucking  disks  very  large  and  far 
forward,  one -fourth  the  width  of  the  campacc;  posterior  maxillipeds 
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not  large  but  stout,  with  a  nwollen  terminal  joint  furnished  with 
a  pair  of  forceps-like  hooks;  basal  plate  triangular,  teeth  broad 
and  blunt.  Median  spines  between  these  maxillipeds  with  papillated 
plates  at  their  bases.  Antennae  medium  sized  and  well  armed  with 
wide  blunt  spines.  Swimming  legs  hardly  reaching  the  edge  of  the 
carapace;  lobes  on  the  posterior  ones  very  small.  Flagella  present; 
I>apill8B  at  the  oviduct  opening  reduced  to  mere  pimples.  Color 
of  alcoholic  specimens  a  uniform  dark  brownish  black  on  the  dorsal 
surface,  lighter  below,  with  a  narrow  edge  of  yellow  around  the 
carapace,  and  yellowish  areas  around  the  eyes  and  brain. 

Both  surfaces  of  the  abdomen  are  brownish  yellow  covered  with 
small  black  spots,  more  numerous  on  the  dorsal  than  on  the  ventral 
side. 

Length,  14  mm. ;  length  of  carapace,  11  mm. ;  breadth  of  carapace, 
9  mm.;  length  of  abdomen,  4  mm.;  breadth,  3.25  mm.;  breadth  of 
sucking  disks,  2.25  mm.     Male  unknown. 

Two  specimens,  both  females,  were  obtained  by  the  U.  S.  Fish  Com- 
mission steamer  Albatross  at  Portland,  Oregon,  October  2, 1889.  Name 
of  host  not  given.     No  number. 

(ni^^= black.) 

ARGULUS  MACULOSUS,  new  species. 
Plate  XIX;  Plate  XXVI,  fig.  82. 

Carapace  orbicular,  length  about  the  same  as  the  width;  posterior 
sinus  reaching  one-third  the  length  of  the  carapace,  wide  at  the  base 
but  posteriorly  the  lobes  approach  until  they  almost  touch;  antero- 
lateral sinus  well  defined. 

Abdomen  bluntly  triangular,  one-third  the  length  of  the  rest  of  the 
body,  a  trifle  wider  than  long;  anal  sinus  broad  triangular,  reaching 
one-quarter  the  length  of  the  abdomen;  papillae  lateral,  near  the  tips 
of  the  well-rounded  lobes. 

Sucking  disks  of  medium  size,  placed  rather  near  together;  posterior 
maxillipeds  small;  basal  plate  rectangular,  with  three  sharp  teeth; 
ventral  surface  not  much  roughened. 

Antennas  large,  the  anterior  ones  without  any  hook  on  their  front 
edge;  the  basal  spines  large,  and  the  one  on  the  posterior  antenna  reen- 
forced  by  a  second  as  large  as  itself.  These  antennae  are  widely  sepa- 
rated anteriorly  and  approach  each  other  posteriorly,  so  that  this  heavy 
armature  of  basal  spines  makes  a  conspicuous  V  of  dark-colored  chitin 
in  front  of  the  sucking  disks. 

Swimming  legs  reaching  beyond  the  edge  of  the  carapace;  lobes  on 
the  posterior  pair  large,  boot-shaped,  reaching  beyond  the  edge  of 
the  abdomen.  Flagella  present;  papillae  at  the  opening  of  the  ovi- 
duct long  and  narrow.  Male  about  one-quarter  smaller  than  the 
female^  its  abdomen  of  approximately  the  same  shape.    Beside  the 
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regular  peg  and  semen  vesicle  this  species  shows  a  number  of  protu- 
berances on  the  legs  of  the  male;  the  basal  joint  of  the  second  pair  has 
a  rounded  knob  on  the  anterior  surface  next  the  body,  and  on  the  pos- 
terior surface  at  the  distal  end  another  rounded  knob,  and  outside  of 
this  a  long,  finger-like  projection.  Both  basal  joints  of  the  third  pair 
have  conical  projections  extending  diagonally  outward  from  their 
distal  ends,  that  on  the  first  joint  being  anterior  and  on  the  second 
joint  posterior.  The  second  joint  of  the  last  pair  of  legs  also  has  a 
rounded  knob  on  its  posterior  surface,  and  the  peg  on  this  joint  is  a 
spherical  ball. 

The  posterior  chitin  ring  in  the  carapace  lobes  is  very  broad,  and  its 
anterior  end  is  slightly  concave  and  extends  diagonally  outward  and 
forward  from  near  the  base  of  the  fii*st  pair  of  legs.  Into  the  concav- 
ity fits  the  very  much  smaller  anterior  ring,  so  that  the  two  form  a 
symmetrical  outline. 

Color  of  alcoholic  specimens  a  yellowish  white,  thickly  spotted  with 
brown  over  the  entire  dorsal  surface  and  on  the  ventral  surface  of  the 
abdomen,  whence  the  name  nhaeulimi^^  spotted. 

Length,  9.8  mm;  length  of  carapace,  7.8  mm.;  breadth  of  carapace, 
7.9  mm;  length  of  abdomen,  2  mm;  breadth,  2.1  mm.  Male  about 
two-thirds  this  size. 

The  National  Museum  collection  contains  two  lots  of  this  species, 
one  consisting  of  14  specimens,  11  females  and  3  males,  unlabeled, 
the  other  a  single  female  taken  l)y  Fred  Mather  from  Esox  ndbUior 
Thompson,  at  Clayton,  New  York,  and  numbered  12226.  This  iden- 
tifies it  as  a  fresh-water  species,  which  is  also  indicated  by  its  close 
resemblance  in  many  particulars  to  the  two  following  species.  In  all 
probability  it  can  be  found  upon  the  muscalonge  elsewhere. 

ARGULUS  VERSICOLOR,  new  species. 
Plate  XX;  Plate  XXVI,  fig.  83. 

Carapace  orbicular,  about  as  wide  as  long;  posterior  sinus  one- 
third  the  length  of  the  carapace,  twice  as  long  as  wide. 

Abdomen  ov^ate,  three-sevenths  the  length  of  the  rest  of  the  body, 
longer  than  wide;  anal  sinus  very  narrow  and  slit  like,  only  reaching 
one-sixth  the  length  of  the  abdomen;  papillae  subterminal.  Sucking 
disks  medium  size,  very  symmetrically  placed  far  apart,  near  the 
anterior  edge  of  the  carapace;  posterior  maxillipeds  also  medium  size, 
well  armed;  basal  plate  somewhat  wedge-shaped,  with  long  and  blunt 
teeth. 

AntennsB  large,  long,  and  armed  with  powerful  hooks  and  very  long 
sharp  spines,  those  at  the  base  of  the  second  antennsa  reenforced  by 
other  smaller  ones.  Proboscis  long  and  wide,  sting  narrow  and  very 
sharp.     Swinuning  legs  reaching  far  beyond  the  edge  of  the  carapace, 


Digitized  by 


Google 


NO.  1302.  AMERICA N  PARASITIC  ARQ  ULID.E—  WILSON.  7 1 7 

and  hence  very  long;  the  lobes  on  the  posterior  pair  medium  size, 
boot-shaped,  reaching  just  to  the  edge  of  the  abdomen.  Flagella 
present;  papillse  at  the  oviduct  opening  of  good  size  and  thickset. 

Larger  chitin  ring  in  the  carapace  lobes  extending  forward  opposite 
the  base  of  the  posterior  maxillipeds,  concave  on  its  inner  surface  at 
the  anterior  end,  and  into  this  concavity  the  other  very  much  smaller 
ring  fits.  This  leaves  the  front  of  the  carapace  clear,  unlike  the  other 
species. 

■  In  the  male  the  second  legs  have  a  large  conical  projection  on  their 
posterior  surface  at  the  outer  end  of  the  basal  joint. 

There  is  a  similar  much  smaller  one  in  a  corresponding  position  on 
the  third  legs,  and  these  legs  also  have  a  rounded  knob  on  the  anterior 
surface  of  the  second  joint  at  the  end  next  the  body.  The  regular 
lobes  on  the  basal  joints  of  the  last  legs  are  longer  and  more  slender 
than  in  the  female,  and  are  separated  from  the  joint  itself  at  the  heel 
as  well  as  at  the  toe. 

This  is  a  very  clean-looking  Argulus,  and  by  far  the  most  l>eautif ul 
of  any  American  species.  It  is  a  veritable  Joseph  among  its  brethren 
in  the  colors  of  it«  coat.  The  chitin  framework  and  the  spines  on  the 
ventral  surface  are  a  clear  orange,  the  longitudinal  ribs  of  the  carapace 
having  the  orange  bordered  by  yellow-green.  The  digestive  tube  is  a 
deep  wine  red  anteriorly,  fading  into  yellow-green  in  the  abdomen. 

The  testes  and  semen  receptacles  are  a  still  deeper  red,  almost 
purple.  The  ground  color  of  the  body  is  a  yellow-green,  this  color 
forming  a  wide  border  around  the  edge  of  the  carapace  and  extending 
inward  diagonally  as  a  wide  band  on  either  side  from  the  edge  just 
behind  the  sucking  disks  to  the  base  of  the  posterior  sinus. 

From  the  center  of  these  diagonal  bands  another  narrower  band  of 
the  same  color  extends  backward  parallel  with  the  edge  of  the  cara- 
pace to  near  the  posterior  border  of  the  lobes.  At  about  their  (renter 
these  last  bands  are  joined  with  the  border  along  the  edge  by  radial 
bands.  In  addition  to  these  bands  there  are  areas  of  the  same  color 
just  outside  the  sucking  disks  and  a  large  one  in  either  lobe  opposite 
the  base  of  the  first  swimming  legs. 

The  rest  of  the  surface  is  filled  in  with  orange-yellow  of  various 
shades,  the  posterior  part  of  the  lobes  being  tinged  with  brown,  while 
over  the  side  branches  of  the  stomach  it  takes  more  or  less  of  a  red- 
dish hue  from  the  stomach  contents.  As  may  well  be  imagined,  the 
whole  presents  a  beautiful  variegated  appearance,  whence  the  name 
given  to  the  species.  But  the  most  wonderful  thing  about  these  beau- 
tiful colors  is  their  permanency.  They  are  ''fast"  colors  in  the  full- 
est sense  of  the  word,  for  they  defy  any  preservative  so  far  tried. 
Chrome-acetic  and  corrosive-acetic,  Perenyi's  and  platinum  chloride 
have  no  effect  upon  them,  and  after  preservation  in  these  solutions 
they  have  been  kept  in  alcohol  for  over  a  year  with  so  little  change  of 
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color  that  they  can  hardly  be  distinguished  from  fresh  specimens,  save 
for  their  greater  opacity. 

This  species  was  fiTst  found  by  the  author  upon  some  common  pick- 
erel {Lucius  reticulatvs  Le  Sueur)  caught  through  the  ice  at  Powder- 
mill  Pond,  Warren,  Massachusetts.  They  have  since  been  found  on 
the  same  fish  in  Wickaboag  and  Podunk  ponds,  Brookfield;  in  Lake 
Lashaway,  between  Brookfield  and  Spencer;  in  Ashley  Ponds,  Hol- 
yoke;  and  in  Congamon  Ponds,  Southwick,  all  in  Massachusetts. 

In  fact,  they  have  not  been  looked  for  in  a  single  pond  where  they 
have  not  been  found,  and  in  all  probability  they  infest  this  fish  more  or 
less  throughout  its  habitat. 

They  can  be  distinguished  from  all  other  species  at  a  glance  by  their 
brilliant  coloration. 

Length,  6  mm.;  length  of  carapace,  4.4  mm.;  breadth  of  carapace, 
4.9  mm.;  length  of  abdomen,  1.6  nmi.;  width,  1.6  mm. 

{ver8icolor=  variegated. ) 

ARGULUS   AMERICANUS,  new  species. 
Plate  XXI;  Plate  XXVI,  figs.  84-86. 

Carapace  obovate,  as  wide  as  long;  posterior  sinus  narrow,  extend- 
ing one-third  the'  length  of  the  carapace,  quite  square  at  the  base,  but 
the  sides  converge  quickly  and  the  carapace  lobes  overlap  considerably 
at  their  tips.  Abdomen  broadly  triangular,  one-half  wider  than  long; 
anal  sinus  broadly  triangular;  papillae  subterminal.  Sucking  disks 
small,  one-sixth  the  width  of  the  carapace;  posterior  maxillipeds  also 
rather  small,  but  well  armed;  basal  plate  narrow,  triangular,  with  wide 
squarely  truncated  plates  on  its  posterior  border  in  place  of  teeth,  thus 
resembling  versicolor  and  catostoniL 

Antennae  rather  small  but  furnished  with  strong  hooks  and  spines; 
two  spines  instead  of  one  at  the  bases  of  the  posterior  pair.  Swim- 
ming legs  long  and  ver}'^  slender;  lobes  on  the  posterior  pair  very 
large,  boot-shajx^d,  with  a  distinct  heel. 

In  the  male,  beside  the  regular  copulatory  organs,  there  are  very  long 
projections  on  the  basal  joints  of  the  second  and  third  legs  at  the  distal 
ends.  Those  on  the  second  legs  are  conical  and  on  the  posterior  sur- 
face, those  on  the  third  legs  are  flattened,  club-shaped,  and  on  the  ante- 
rior surface. 

There  are  also  smaller  projections  on  these  same  joints  opposite  the 
large  ones,  and  a  rounded  knob  on  the  anterior  surface  of  the  second 
joint  of  the  third  legs.  The  abdomen  in  the  male  is  scarcely  elongated 
at  all. 

Flagella  present;  papillae  at  the  oviduct  opening  long  and  stout. 
Chitin  rings  in  the  carapace  lobes  similar  to  those  in  the  last  two  spe- 
cies, but  not  extending  quite  as  far  forward.  To  compensate  for  the 
mediocre  size  of  the  two  pairs  of  maxillipeds,  we  find  the  ventral  sur- 
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face  of  the  carapace  thickly  covered,  over  its  anterior  half,  with  large, 
sharp  spines. 

These  spines  are  found  on  every  species  in  greater  or  less  abundance, 
but  they  are  especially  large  and  prominent  on  amerlcanus.  The  color 
is  a  pale  brownish  white,  sparsely  covered  on  the  ventral  and  dorsal 
surfaces  with  small  pigment  spots  of  a  slightly  darker  hue.  When 
alive  this  species  is  particularly  transparent,  and  shows  the  side  rami- 
fications of  the  stomach  very  plainly.  (See  photograph,  fig.  84.)  This 
is  one  of  our  most  typical  American  fresh- water  species.  The  Ameri- 
can continent,  with  the  accession  of  the  species  here  added,  resumes 
once  more  the  old  position  accorded  it  by  Kroyer  and  Thorell  as  the 
proper  habitat  of  the  genus  Argulus;  and,  lastly,  the  only  host  upon 
which  this  particular  species  has  thus  far  been  found  is  a  genus  of  fish 
exclusively  American  {Amia).  These  reasons  have  suggested  the  spe- 
cific name  americwnua  as  appropriate. 

Length  10  nwn. ;  length  of  carapace  8  mm. ;  breadth  of  carapace  8 
nmi.;  length  of  abdomen  2.5  mm.;  breadth  4  mm. 

This  species  infests  Amia  calva  Linnseus  in  our  Great  Lakes  region 
to  such  an  extent  as  to  become  a  nuisance  when  the  fish  are  kept  in 
aquaria.  About  100  specimens  were  sent  to  the  author  by  Prof.  Jacob 
Reighard  from  Ann  Arbor,  Michigan,  who  wrote  that  he  had  been 
obliged  to  have  the  Amia  cleaned  to  rid  them  of  these  pests.  He  also 
kindly  sent  the  excellent  photographs  of  the  animal  as  an  opaque  object 
which  show  very  clearly  its  specific  characteristics.  A  dozen  of  these 
animals  were  sent  in  a  mailing  case  from  Ann  Arbor  to  Westfield, 
Massachusetts,  and  every  one  was  alive  when  received  and  lived  for 
about  a  week  afterwards. 

An  eflfort  will  be  made  in  the  near  future  to  obtain  ripe  females  in 
this  way  and  follow  the  development  of  the  species. 

This  concludes  the  North  American  species  so  far  found,  just  half 
the  entire  genus,  while  of  the  other  half  four  out  of  the  thirteen  spe- 
cies belong  in  Central  gr  South  America,  leaving  but  nine  species 
from  all  other  localities  combined. 

It  is  well  to  recall  again  in  this  connection  that  the  present  is  the 
first  attempt  to  collect  all  the  American  species  and  nmst  therefore  be 
incomplete.  By  the  time  anything  like  as  much  work  has  been  done 
in  America  as  m  Europe  we  may  confidently  expect  that  the  prepon- 
derance of  American  species  will  be  even  greater  than  now. 

Of  the  thirteen  North  American  species  here  presented  the  location 
of  the  type  of  pitgettensis  is  unknown,  if  indeed  it  has  not  been  lost; 
the  types  of  lepidostei  and  stizostethii  are  in  the  museum  of  the  Ohio 
State  University,  while  the  types  of  the  other  ten  species  are  in  the 
National  Museum.  Five  species  are  described  for  the  first  time;  two 
others  are  removed  from  the  doubtful  list  and  the  missing  sex  supplied, 
while  the  males  of  five  out  of  the  remaining  six  species  are  here  first 
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distinguished.  The  non-American  species  of  the  family  will  be  treated 
very  briefly  and  from  a  purely  systematic  standpoint,  after  first 
describing  the  four  from  Centml  and  South  America. 

ARGULUS  NATTERERI  KoUar. 
Plate  XXII,  fig.  63. 

ArgtUus  naUereri  Heller,  Beitriige  zur  Keimtniss  der  Siphonostomen.  Sitzungsb. 
d.  kais.  Akad.  d.  VVissensch.,  Math.-naturwiseensch.  CI.,  XXV,  1857. — 
Kr5yer,  Bidragtil  KuiKiskab  oin  Snyltekrebeene.  Naturhiet.  Tidekr.,  3die 
Rtekke,  2  Bind,  1863. — Thobell,  Om  tvenna  Europeiske  Ai^lider,  etc. 
CEfvere.  af  Kongl.-Vetensk.  Akad.  For  hand  lingar,  21st  series,  Stockholm, 
1864. 

Carapace  orbicular,  wider  than  long;  posterior  sinus  narrow,  reach- 
ing nearly  half  the  length  of  the  carapace. 

Abdomen  relatively  the  smallest  of  any  species,  not  more  than  one- 
tenth  the  rest  of  the  body,  wider  than  long;  anal  sinus  narrow,  cut 
scarcely  to  the  center;  papillaB  basjil. 

Sucking  disks  large,  placed  well  back  in  the  carapace,  very  close 
together,  equaling  about  one-fourth  the  width  of  the  carapace;  poste- 
rior maxillipeds  small  and  weak;  basal  plate  narrow  triangular  with 
an  abrupt  angle  near  its  center;  teeth  long  and  sharp  with  an  accessory 
spur  at  the  base  of  the  outer  one. 

Antennae  large  and  well  armed.  Swimming  legs  very  short,  none 
of  them  reaching  the  edge  of  the  carapace;  lobes  on  both  joints  of 
the  posterior  ones  flap-like  and  covered  with  setie.  Flagella  present; 
no  papilUe  at  the  opening  of  the  oviduct. 

Length  12  mm.;  length  of  carajmce  11.5  mm.;  breadth  of  carapace 
18  mm. ;  length  of  abdomen  1.2  mm. ;  breadth  2  mm.    Male  unknown. 

Color  grayish  white;  skin  covered  with  warts  and  spines  on  the  dor- 
sal surface.     Two  dark  oblique  t^pots  on  the  abdomen. 

Habitat.  —Brazil,  South  America,  on  the  skin  and  in  the  gill  cavity 
of  Sahno  (Hydrocyon)  hrcvidens  Cuvier. 

(Named  for  Johann  Natterer,  who  obtained  these  Brazilian  Arguli 
together  with  the  specimens  of  the  genus  Dolops.) 

ARGULUS    SALMINI   Kroyer. 

Plate  XXII,  fig  64. 

Argultis  salmini  Kroyer,  Bidrap  til  Kundskab  oin  Snyltekrebeene.  Naturhipt. 
Tidskr.,  3die  Ra?kke,  2  Bind,  1863.— Thokell,  Oui  tvenna  Europeinkc 
Argulider,  etc.  CEfvers.  af  Kongl.  Vetensk.-Akad.  Forhandlingar,  21  st 
series,  Stockholm,  1864. 

Carapace  orbicular,  wider  than  long;  posterior  sinus  wide,  one-fourth 
the  length  of  the  carapace,  cephalic  area  prominent. 

Abdomen  very  small,  about  one-sixth  the  rest  of  the  body,  wider 
than  long;  anal  sinus  narrow,  not  cut  to  the  center,  lobes  broadly 
rounded;  papillse  basal. 
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Sucking  disks  very  large,  placed  well  forward  and  so  close  together 
that  they  almost  touch,  about  one-third  the  width  of  the  carapace; 
posterior  maxillipeds  correspondingly  small;  basal  plate  rectangular 
and  armed  with  short  blunt  teeth. 

Antennae  of  medium  size  and  well  armed.  Swimming  legs  not 
reaching  the  edge  of  the  carapace;  lobes  on  the  posterior  ones  small, 
boot  shaped.  Flagella  present  but  no  papillae  at  the  oviduct  opening. 
Male  longer  and  much  narrower  than  the  female,  particularly  in  the 
abdomen;  the  carapace  also  in  the  male  overlaps  the  abdomen,  while 
in  the  female  it  barely  covers  the  third  legs. 

Color  a  light  liver-brown  with  a  narrow  dark  margin  anteriorly  on 
the  upper  surface  of  the  carapace  and  a  small  dark  spot  at  the  base  of 
the  anal  sinus.  The  grooves  which  separate  the  cephalic  from  the 
lateral  areas  are  darker  and  more  yellow  in  color  than  the  rest  of  the 
integument.  The  male  lacks  the  dark  anterior  margin  of  the  carapace 
and  the  dark  spot  at  the  ba^e  of  the  anal  sinus. 

Length  13  mm.;  length  of  carapace  10.4  mm.;  breadth  of  carapace 
10.6  mm.;  length  of  abdomen  2.5  mm.;  breadth  2.6  nmi. 

Habitat. — Brazil,  South  America,  in  the  gill  cavity  of  Salmo. 

{salmini^  from  generic  name  of  host.) 

ARGULUS  CHROMIDIS  Krdyer. 

Plate  XXII,  fig.  62. 

Argulus  chromidis  KbOybr,  Bidrafi;  til  Kundskab  om  Snyltekrebsene,  Naturhiet. 
Tidskr.  3die  Rsekke,  2  Bind,  1863. — Thorbll,  Om  tvenna  Europeiske 
Ai^gulider,  etc.,  CEfvere.  af  Kongl.  Vetensk.-Akad.  Forhandlingar,  2l8t 
series,  Stockholm,  1864. 

Carapace  obovate,  longer  than  wide,  scarcely  reaching  the  third 
legs;  posterior  sinus  so  wide  as  to  carry  the  lobes  away  from  the 
thorax  and  leave  a  clear  space  between,  and  reaching  but  a  quarter 
the  length  of  the  carapace. 

Abdomen  one-fourth  the  length  of  the  rest  of  the  body,  about  as 
wide  as  long;  anal  sinus  wide,  well  rounded,  reaching  a  quarter  the 
length  of  the  abdomen;  papillae  basal. 

Sucking  disks  small,  about  one-seventh  the  width  of  the  carapace; 
posterior  maxillipeds  small,  basal  plate  rectangular,  with  short,  blunt 
teeth,  the  central  one  sharper  than  the  others.     Flagella  present. 

The  eggs  occupy  not  merely  the  trunk,  but  nearly  the  whole  shield 
(KrOyer). 

Length  6  mm.;  length  of  carapace  4.1  mm.;  breadth  of  carapace 
4  mm. ;  length  of  abdomen  1.2  mm. ;  breadth  1.1  mm.     Male  unknown. 

Color  a  clear  yellowish-white,  relieved  by  the  dark  coffee-brown 
egg  masses. 

Habitdt. — ^Nicaragua,  Central  America,  in  the  gill  cavity  of  a  species 
of  Chromis  taken  from  Lake  Nicaragua. 

{ph/romidis  from  generic  name  of  host.) 
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ARQULUS  ELONQATUS  Heller. 
Plate  XXII,  fig.  61. 

Argulus  elongatus  Heller,  Beitrage  zur  Kenntniss  der  Siphonoetomen.  Sitzungsb. 
d.  kais.  Akad.  d.  Wiasensch.,  Math.-naturwissensch.  CI.,  XXV,  1857. — Tho- 
RBLL,  Om  tvenna  Europeiska  Argulider,  etc.,  (Efvera.  af  Kongl.  Vetensk.- 
Akad.  Forhandlingar,  2l8t  series,  Stockholm,  1864. 

Carapace  very  short,  triangular,  wholly  without  lobes;  no  posterior 
sinus.  Abdomen  one-quarter  the  length  of  the  rest  of  the  body, 
longer  than  wide;  anal  sinus  broad  triangular,  cut  almost  to  the  very 
base,  lobes  divergent,  acuminate-lanceolate;  papilla3  basal.  Sucking 
disks  medium  size,  placed  well  forward;  posterior  maxillipeds  good 
size;  basal  plate  without  teeth  but  well  armed  otherwise.  Antennae 
of  normal  size  and  armament.  As  there  are  no  carapace  lobes  the 
swimming  legs  are  left  wholly  uncovered.  No  data  as  to  flagella  or 
oviduct  papillsB,  but  inasmuch  as  Heller  has  been  careful  to  put  in  the 
flagella  in  the  other  species  he  has  illustrated,  the  absence  of  them  in 
his  figure  of  dongatiis  indicates  that  he  could  not  find  any.  Color  a 
yellowish  white,  very  darkly  pigmented  and  speckled;  bases  of  the 
swimming  legs  also  with  circular  black  spots. 

Length  10  mm.;  length  of  carapace  4.3  mm.;  breadth  of  carapace 
6  mm.;  length  of  abdomen  2  mm.;  breadth  1.9  mm.     Male  unknown. 

The  abrupt  truncation  of  the  carapace  distinguishes  this  species  at 
once  from  all  others. 

Habitat, — Brazil.     Host  unknown. 

{Elongdt/us  =  alludes  to  the  elongated  appearance  of  the  body,  due  to 
the  absence  of  lobes  on  the  carapace — i.  e.,  the  elongation  is  apparent 
not  real.) 

ARGULUS  FOLIACEUS  Llnnseus. 
Plate  XXIV,  fig.  69. 

Pou  des  Pomons  Baldner's  manuscript,  1666. 
Monoculus  Cauda  foliacea  plana  Loefling,  1750. 
Pou  de  Gasterodtef  Pou  de  la  carpe  Baker,  1753. 
Monculus  foliaceus  LinnuEUS,  1758  and  1761. 
JfonocuZtw  pi«ciniw  LiNNJEUs,  1761. 
BinocuZus  gasterosteus  Geoffroy-Saint  Hilaire,  1762. 
Itimctum  aqualiuin  Ledermuller,  1764. 
Argulus  charou  MCller,  1785. 
Argulus  delphinus  MOller,  1785. 
Monoculus  argulus  Fabricics,  1792-1794. 
Moruycubis  gyrini  Cuvier,  1798. 
Ozolus  gasterostei  Latreille,  1802. 

Argulus  foliaceus  Jurine,  1806.  [This  name  retained  by  the  various  authors  given 
in  the  historical  part,  which  see.] 

Carapace  elliptical,  longer  than  wide;  posterior  sinus  narrow,  ex- 
tending two-fifths  the  length  of  the  carapace. 
Abdomen  one-fourth  the  length  of  the  rest  of  the  body,  about  as 
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wide  an  long;  anal  sinus  broad,  well  rounded,  cut  nearly  to  the  center; 
papillae  banal.  Sucking  disks  small,  one-sixth  the  width  of  the  cara- 
pace, placed  well  forward  and  far  apart;  posterior  maxillipeds  large, 
well  amied;  basal  plate  narrowed  anteriorly,  triangular  posteriorly, 
with  three  sharp  teeth. 

Antennee  normal.  Swimming  legs  reaching  far  beyond  the  edge  of 
the  carapace;  lobes  on  the  posterior  pair  very  small,  evenly  rounded. 
Flagella  present,  but  no  oviduct  papillae  in  the  female.  Abdomen  in 
the  male  considerably  elongated,  but  no  copulatory  organs  except  the 
regular  peg  and  semen  vesicle.  Color  a  light  green,  becoming  yellow- 
ish where  the  carapace  is  thickened. 

Length  6-7  mm.;  length  of  carapace  4.!^5  mm.;  breadth  of  cara- 
pace 3.5  mm.;  length  of  abdomen  2-2.5  mm.;  breadth  1.35  mm. 

Male  about  two-thirds  this  size;  abdomen  considerably  elongated; 
anal  sinus  triangular  and  cut  more  deeply. 

HahitcU. — In  fresh  water  almost  all  over  Europe,  both  on  the  exter- 
nal skin  and  in  the  branchial  cavity  of  fish,  including  several  species 
of  Gasterostem^  Cyprlnm  carpio  Linnaeus,  Ahrmnis  hrarria  Cuvier, 
Leueiscus  ndilus  Linnaeus,  Tinea  mdijaris  Cuvier,  Esox  hici/iia  Linnaeus, 
Perm  fivmiatilia  Rondelet,  Salmo  trutta  Linnaeus,  and  on  the  tadpoles 
of  Rana. 

ARGULUS   PURPUREUS  Risso. 
Plate  XXIII,  fig.  65. 

Binoculus  hicomutus  Risso,  1816. 
Agenor  purpureiis  Risso,  1826. 
Argvlus  purpureus  Thorell,  1864. 

Carapace  elliptical,  much  longer  than  broad,  with  the  sides  approxi- 
mately parallel;  posterior  sinus  narrow,  extending  fully  half  the 
length  of  the  carapace;  antero-lateral  sinuses  deep. 

Abdomen  orbicular,  a  little  longer  than  wide,  entirely  covered  by 
the  carapace;  anal  sinus  narrow  and  slit  like,  extending  to  the  center 
of  the  abdomen;  papillae  basal;  lobes  acuminate  orbicular.  Sucking 
disks  small,  one-fifth  the  width  of  the  carapace,  close  together;  pos- 
terior maxillipeds  large,  well  armed;  basal  plate  rectangular,  without 
any  central  rough  area;  teeth  sharp. 

Antennae  strong,  well  armed.  Swimming  legs  short,  slender, 
scarcely  reaching  beyond  the  carapace,  lacking  flagella;  lobes  on  the 
posterior  pair  narrow  and  long.  No  oviduct  papillae.  Eyes  small  and 
semilunar. 

This  is  the  only  species  except  versicolor  which  is  at  all  highly  colored. 
Cai-apace  pale  blue-green,  sparsely  spotted  with  white;  three  violet 
bands  in  either  lobe,  which  widen  and  fuse  anteriorly,  while  the  two 
inner  bands  are  connected  by  a  narrow  line  of  the  same  color.  Pig- 
ment spots  on  the  ovary  violet  and  so  arranged  as  to  leave  a  median 
line  of  pure  white. 
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Appendages  and  vental  surface  yellowish  brown,  deeper  at  the 
center;  endopodites  and  exopodites  glass-green.' 

Length  18  mra.;  length  of  carapace  18  mm.;  breadth  of  carapace 
10  mm. ;  length  of  abdomen  6  mm. ;  breadth  6  mm.  Male  about 
one-third  smaller,  with  only  the  regular  peg  and  semen  vesicle  for 
copulatory  organs. 

Habitat. — Mediterranean  at  Nice  on  Caranx  luna  Geoffro^^  by  Risso, 
and  on  Pagdlns  erythrimis  Linnaeus,  by  Thorell.  The  specimens 
found  by  Risso  were  usually  attached  to  the  base  of  the  pectoral  fin, 
and  the  single  specimen  found  by  Thorell  was  similarly  placed. 

All  Risso's  specimens  were  males,  while  Thorell's  was  fortunately  a 
female.  The  latter  seems  to  think  that  this  species  might  be  regarded 
as  the  type  of  a  new  genus  for  which  he  would  propose  the  name 
Agerwr  Risso.  But  the  only  reasons  for  this  which  he  can  bring  for- 
ward are  the  unusual  development  of  the  carapace,  the  absence  of 
flagella,  the  presence  of  two  lamella?  on  the  last  thoracic  segment,  and 
certain  slight  modifications  in  the  mouth  parts.  It  is  very  evident 
that  none  of  these  have  any  generic  value. 

The  shape  and  markings  of  A,  giganteiis^  as  given  in  the  figure  by 
Lucas  (1845)  are  almost  exactly  the  same  as  those  of  the  present  species 
as  figured  by  Thorell.  The  color  also  (yellow  finely  dotted  and  trav- 
ersed lengthwise  on  either  side  with  a  red-brown  line)  is  what  might 
fairly  be  expected  in  a  dried  specimen,  the  only  one  ever  obtained. 
And  then  this  single  specimen  was  found  near  Algeria,  in  the  Medi- 
terranean, which  is  not  so  very  far  from  Nice.  For  these  reasons  and 
because  the  specimen  was  dried,  and  neither  adequately  described  nor 
figured  it  seems  best  to  consider  it  another  specimen  of  A.  purjmreus 
until  some  l>ctter  data  can  be  obtained. 

(/??/;y/«^/'6'w^= purple,  from  the  color). 

ARGULUS  COREGONI  ThoreU. 
Plate  XXIV,  figs.  70,  71. 
Argulm  coregoiti  Thorell,  1864. 

Carapace  orbicular,  a  little  longer  than  wide  in  the  female,  a  little 
wider  than  long  in  the  male;  posterior  sinus  about  one-third  the  length 
of  the  carapace,  as  wide  as  long  in  the  female,  narrower  in  the  male 
and  converging  so  that  the  tips  of  the  lobes  overlap.  Abdomen  long, 
elliptical,  two-fifths  the  length  of  the  rest  of  the  body,  cut  fully  to 
the  center  with  lanceolate-acuminate  lobes;  papillce  basal. 

Sucking  disks  small,  one-sixth  the  width  of  the  carapace  and  rather 
widely  separated;  posterior  maxillipeds  large,  well  armed;  basal  plate 
rectangular,  teeth  stout  and  sharp. 

Antennre  medium  size  and  well  armed.  Swimming  legs  reaching 
beyond  the  carapace  in  the  female,  entirely  covered  in  the  male;  lobes 
on  the  posterior  pair  very  small  and  well  rounded. 
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In  the  male  there  are  practically  no  lobes  at  all,  but  the  copulatory 
organs  are  well  developed.  The  second  joint  of  the  second  pair  of  legs 
has  on  its  posterior  surface  three  rounded  protuberances,  two  of  which 
are  ventral,  one  near  the  base  of  the  joint  and  one  near  the  tip,  while 
the  third  one  is  dorsal  and  directly  over  the  first  at  the  base  of  the 
joint.    The  flagella  of  these  legs  are  longer  than  those  of  the  first  pair. 

The  third  legs  carry,  on  the  anterior  side  of  the  basal  joint,  a  small 
rounded  knob  drawn  out  at  the  tip  into  a  soft  tooth;  the  second  joint 
carries  a  similar  protuberance,  curved  at  the  tip  so  that  it  bends  over 
and  offsets  the  tooth  of  the  basal  joint  like  the  fingers  of  a  pair  of 
forceps.  The  regular  peg  on  the  fourth  legs  appears  to  be  double 
instead  of  single. 

At  the  base  of  the  abdomen  on  either  side  in  the  female  is  a  small 
ovate  scale  attached  to  the  last  segment  of  the  thorax;  this  is  lacking 
in  the  male,  and  yet  is  one  of  the  things  which  Thorell  proposed  for 
generic  differences  in  A,  purpureas. 

Color  of  alcoholic  specimens  green,  whitish,  or  tawny.  Length  13 
mm.;  length  of  carapace  8.6  mm.;  width  of  carapace  8.5  mm.;  length 
of  abdomen  3.9  mm.;  breadth  2.7   mm.;  male  about  0.8  this  size. 

ITahitat, — In  the  larger  lakes  of  central  and  northern  Sweden;  in 
Storsjon  and  other  lakes  of  Jemtland  on  Coregmnm  hwaretiis  Linnsaus, 
and  ThymalluH  wlgaru  Nilsson.  In  the  salmon-lakes  of  Dalsland  and 
in  the  Vettern  on  Sahno  trutta  Linnaeus.  Found  on  the  external  skin 
instead  of  the  branchial  cavity. 

Dr.  Nystrom  in  his  Observations  on  the  River-fauna  of  Jemtland 
(1863)  gives  a  fact  in  reference  to  this  species  which  is  of  particular 
interest  in  its  bearing  on  the  general  question  of  the  relation  between 
these  parasites  and  their  hosts.  He  says:  "An  unusually  large  species 
of  Argvlus  (referring  to  A.  coregmii)  fastens  itself  at  certain  times 
in  summer,  in  large  numbers,  on  the  Gwyniad  {Coregmim)^  and  also, 
though  less  readily,  on  the  Grayling.  Almost  every  fish  has,  during 
this  time,  one  or  several  of  these  bloodsuckers  on  its  body,  which  bite 
it  till  the  belly  is  quite  drained  of  blood.  The  fishes  then  hurry  in 
crowds  to  certain  parts  of  the  lake,  where  probably  the  currents  are 
colder,  and  fall  in  large  quantities  into  the  nets  which  are  there  spread 
for  them.  This  fishing  lasts  but  a  short  time,  perhaps  two  days  only, 
but  produces  during  that  time  in  some  localities  several  tons  of  fish." 
(See  the  account  of  catostomi  given  on  p.  651). 

(coregmrns^g^ne^viQ,  name  of  its  most  common  host.) 

ARGULUS  MELITA  Van  Beneden. 
Plate  XXIII,  fig.  66. 
ArgtUtis  melita  Van  Beneden,  1891. 
Carapace  elliptical;  an tero- lateral  sinuses  situated  far  back  opposite 
the  sucking  disks  and  cut  in  very  deeply,  leaving  the  cephalic  area 
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sharplj^  marked  off  from  the  remainder  of  the  carapace,  and  Imiate  or 
semielliptical  in  shape;  posterior  sinus  broad  triangular,  less  than  a 
quarter  the  length  of  the  carapace,  wider  than  deep.  Abdomen  ellip- 
tical, two- fifths  the  length  of  the  rest  of  the  body;  anal  sinus  broadly 
triangular,  cut  to  the  center;  lobes  acute  and  flaring  at  the  tips; 
papillffi  basal.  Sucking  disks  large,  one-quarter  the  width  of  the  cara- 
pace, situated  far  back,  and  widely  separated;  posterior  maxillipeds 
small  and  poorly  armed;  basal  plate  well  rounded,  with  only  two 
teeth.     Antennae  large  and  well  armed. 

Swimming  legs  long,  reaching  far  beyond  the  carapace;  lobes  on 
the  posterior  pair  narrow  sickle-shaped,  much  elongated. 

Color  a  fleshy  pink,  ornamented  with  lines  and  bands  of  dark  pig- 
ment; the  latter  include  a  broad  longitudinal  band  between  the  eyes, 
an  oval  area  in  the  center  of  each  carapace  lobe,  the  two  areas  con- 
nected by  three  transverse  lines,  and  an  oval  area  in  the  center  of  each 
lobe  of  the  abdomen,  connected  anteriorly  by  a  single  transverse  line. 

Length  7  mm.;  length  of  carapace  4.4  mm.;  breadth  of  carapace 
3  mm.;  length  of  abdomen  2  mm.;  breadth  1.3  mm.     Male  unknown. 

HaMtiit. — From  Senegal,  in  the  Bay  of  Dakar,  on  a  species  of  shark. 

{Melita  =  ih^  name  of  the  yacht  of  M.  Chevreux,  who  found  the 
parasite  and  sent  it  to  Van  Beneden.) 

ARGULUS  DACTYLOPTERI  ThoreU. 

Plat«  XXIII,  figP.  67,  68. 
Arguhis  dadylopteri  Tiiorkll,  1864. 

Carapace  elliptical;  cephalic  area  projec^ting  considerably  beyond 
the  outline  of  the  remainder  of  the  cai'apace,  leaving  ear-like  append- 
ages on  either  side.  Those  in  the  female  are  of  medium  size  and  are 
situated  in  front  of  the  sinus;  those  in  the  male  arc  very  large  and 
protrude  posterior  to  the  sinus,  giving  the  anterior  portion  of  the 
carapace  a  three-lobed  appcai'ance.  Posterior  sinus  broadly  triangu- 
lar, about  as  wide  as  deep,  leaving  well-rounded  lobes.  AMomen 
broadly  triangular,  about  one-third  the  length  of  the  rest  of  the  body; 
anal  sinus  narrow,  about  one-third  the  length  of  the  abdomen;  lobes 
rounded  acuminate;  anal  papilUe  very  minute  and  basal. 

Sucking  disks  small,  less  than  one-sixth  the  width  of  the  carapace;  pos- 
terior maxillipeds  rather  poorl}^  armed;  basal  plate  with  minute  teeth 
along  its  outer  border  in  addition  to  the  three  on  its  posterior  border. 
Antenme  with  stout  auxiliar}^  spines  in  addition  to  the  regular  ones 
on  the  basal  joints.  Swimming  legs  without  flagella;  just  reaching 
the  margin  in  the  female,  extending  beyond  in  the  male. 

Color  grayish  white  in  alcoholic  specimens,  the  female  with  two 
violet  bands  along  the  dorsal  surface  of  the  thorax  made  up  of  small 
spots  of  the  same  color. 

Length  7-8  mm.;  length  of  carapa(*e  5  mm.;  breadth  of  carapace 
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5  mm.;  length  of  abdomen  1.85  mm.;  breadth  2.2  mm.  Male  about 
five-sevenths  this  size. 

Habitat. — ^The  East  Indian  Ocean  in  the  branchial  cavity  of  Dactyl- 
opteras  voUtans  LinnsBus. 

{dactylopteri^  from  its  host.) 

ARGULUS  INDICUS  Weber 

ArguLus  indicua  Webee,  1892. 

Female  similar  to  foliaceus^  ouv  with  a  carapace  wider  than  long 
and  overlapping  the  alxiomen.  Abdomen  about  0.25,  wider  than 
long,  with  a  short,  narrow  sinus. 

Swimming  legs  long;  lobes  of  the  last  pair  hatchet-shaped  and  half 
as  long  as  the  legs  themselves;  anterior  pairs  with  flagella.  No  color 
given  and  the  only  figure  one  of  the  posterior  legs. 

Habita;t^  from  the  East  Indian  Archipelago.  Host  unknown.  Single 
specimen  a  female. 

{Indicus,  of  or  belonging  to  India). 

ARGULUS  APRICANUS  Thiele. 
Argulus  africanus  Thiele,  1901. 

Female  similar  to  foliaceus  but  with  a  broader  shield;  abdomen 
with  shorter  rounded  lappets.  Lobes  on  the  posterior  legs  hatchet- 
shaped,  as  in  indiom^  but  smaller;  anterior  antennae  stout.  In  the 
male  the  carapace  and  abdomen  are  longer  and  narrower  than  in  the 
female.  In  addition  to  the  regular  peg  and  semen  receptacle  the  sec- 
ond leg  carries  a  stout  papillary  wart  on  the  posterior  side  opposite 
the  base  of  the  exopodite  of  the  third  leg.  The  third  leg  itself  is 
covered  with  numerous  papillary  warts,  especially  on  its  dorsal  and 
anterior  surfaces.  The  basal  plate  is  small,  oval,  and  pointed  ante- 
riorly.    No  color  given;  no  figure  published. 

Length  in  both  sexes  7  mm.;  width  in  female  4. 5  mm.;  in  male 4. 

Habitat. — Numerous  specimens  from  Langenburg  on  species  of 
Claria^  a  female  from  Albert  Edward  Sea  and  a  female  from  the  Nile. 

{Africanus^oi  or  belonging  to  Africa.) 

ARGULUS  JAPONICUS  Thiele. 
Argulus  japonicus  Thiele,  1901. 

Female  similar  to  foliacens.,  but  carapace  more  abruptly  rounded 
posteriorly,  broader,  and  somewhat  narrowed  anteriorly. 

Swimming  legs  tolerably  long;  lobes  of  the  last  pair  small  and 
rounded.  Abdomen  terminating  in  two  small  rounded  lobes,  widely 
separated.     Color  brownish;  no  figure  published. 

Length  of  the  single  specimen  4  mm.;  breadth  2.7  mm. 

Habitat, — From  Yeddo,  Japan.  Host  unknown.  Single  specimen, 
a  female. 

{Japonicu8=ol  or  belonging  to  Japan.) 
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ARGULUS  SCUTIPORMIS  Thiele 
Arffuhis  9cuUformi3  Thiele,  IftOl. 

The  male  has  an  oval  shield  which  covers  half  the  abdomen;  antero- 
lateral sinuses  very  deep.  Anal  sinus  of  abdomen  very  short,  leaving 
short  rounded  lobes.  Spines  on  the  first  antennae  reenforced.  Poste- 
rior maxillipeds  short  and  stout,  with  short  sharp  teeth;  basal  plate  very 
large  and  covered  with  papillary  warts.  Swimming  legs  completely 
covered  by  the  carapace;  flagella  on  the  second  legs  rudimentary. 

No  copulatory  organs  except  the  regular  peg  and  semen  receptacle. 
Color  brownish;  no  figure  published. 

Length  12  nun. ;  width  8  mm.     Female  unknown. 

Habitat. — The  single  specimen  is  in  the  Vienna  Museum  and  came 
from  Japan.     Host  unknown. 

{8eiit^um= shield^  yorm^/= shape.) 

ARGULUS  PHOXINI  Leydi^. 

Plate  XXVII,  fig.  91. 
Argtdus  phoorini  IjEYTyia J  1871. 

Carapace  orbicular,  about  as  wide  as  long;  anterolateral  sinuses 
shallow.  Grooves  between  the  cephalic  area  and  the  lateral  lobes 
well  defined,  separating  the  two  sharply;  lobes  curved  inward  toward 
each  other  till  they  almost  meet  posteriorly.  Ribs  supporting  the 
carapa<*e  well  defined,  the  longitudinal  ones  forked  at  the  anterior  end 
sis  in /o7ia<'eu^;  abdomen  elliptical,  more  than  three-fifths  the  length 
of  the  rest  of  the  body;  anal  sinus  cut  beyond  the  center;  lobes  acute 
and  flaring  at  the  tips;  papillae  lateral,  about  one-fourth  the  distance 
from  the  base  of  the  sinus. 

Sucking  disks  small,  less  than  0.16,  widely  separated;  I'ays  composed 
of  elliptical  rods  placed  end  to  end.  Posterior  maxillipeds  rather  small 
but  well  armed;  basal  plate  elliptical,  thickly  covered  with  spines. 

Swimming  legs  reaching  l)eyond  the  edge  of  the  carapace;  lobes  on 
the  posterior  pair  small  and  orbicular  with  no  ti'ace  of  a  boot-shape. 
In  the  male  the  testes  are  very  large,  filling  the  entire  basal  portion 
of  the  abdomen.  The  peg  is  covered  with  long  finger-like  protul>er- 
ances  or  papilhe,  while  the  receptacle  takes  on  a  peculiar  wart}^  or 
knobbed  appearance,  due  to  numerous  small  protuberances  scattered 
over  its  surface. 

In  addition  to  these  there  is  on  the  anterior  margin  of  the  basipods 
of  the  third  legs  a  pair  of  accessory  organs  consisting  of  a  curved  hook 
at  the  base  of  the  terminal  joint  and  a  short  papilla  thickly  covered 
with  spines  oppo^site  the  hook  at  the  distal  end  of  the  second  joint.  On 
the  posterior  margin  of  the  basal  joint  of  the  second  legs  is  a  knobl)ed 
protuberance  somewhat  similar  to  the  receptacle  in  appearance. 
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CoI<y>\ — Yellowish  horn-color,  with  spots  of  brown  pigment  thickly 
scattered  over  the  dorsal  and  ventral  surfaces;  spines  and  hooks 
brown. 

Length,  8  mm.;  length  of  carapace,  4.8  nmi.;  breadth  of  carapace, 
5  mm. ;  length  of  abdomen,  3  mm. ;  breadth,  2  mm.     Female  unknown. 

IlaMtaL — From  Tubingen,  on  a  species  of  dace  or  minnow,  Phoximts 
lasvis. 

(j)hoxinyfi= generic  name  of  host.) 

Genus  CHONOPELTIS  Thiele. 

This  genus  differs  from  both  Argulus  and  Dolops  in  the  complete 
suppression  of  the  first  antennas.  The  simple  second  antennae  are 
present,  and  are  similar  in  all  respects  to  those  on  the  other  two 
genera.  This  takes  away  entirely  from  the  antennae  the  acquired 
function  of  prehension,  and  leaves  them  in  their  original  condition 
as  tactile  organs. 

There  is  also  an  entire  absence  of  spines  on  the  ventral  surface  of 
the  carapace,  so  that  the  animal  must  depend  wholly  on  its  maxilli- 
peds  for  fastening  itself  to  its  host. 

This  genus  resembles  Argulus  and  is  unlike  Dolops  in  that  the 
anterior  raaxillipeds  are  modified  into  sucking  disks. 

On  the  other  hand,  it  resembles  Dolops  and  is  unlike  Argulus  in  the 
complete  suppression  of  the  preoral  sting. 

The  posterior  maxillipeds  and  the  swinuning  legs  are  similar  to 
those  of  Argulus. 

{Xoiyff=B,  funnel,  TriXtt^^shield.) 

CHONOPELTIS    INERMIS  Thiele. 

ChonopeUis  inermis  Thielk,  1901. 

Cephalic  area  distinctly  separated  from  the  lateral  areas  by  a  tan- 
gential chitin  ridge  on  either  side,  between  which  the  antennae  are 
inserted.  Abdomen  with  acuminate  lobes;  anal  papillae  club-shaped 
and  situated  on  the  sides  of  the  sinus  near  the  base.  Basipods  of  the 
swimming  legs  with  a  fringe  of  plumose  setae;  only  the  first  pair  have 
flagella,  and  these  are  rudimentary;  lobes  on  the  posterior  legs  broad 
and  short. 

Carapace  covering  only  the  first  two  pairs  of  legs. 

Color  blue  with  numerous  dark  spots  on  the  back  of  the  thoracic 
segments.  Length  of  the  single  specimen  6  mm.;  width  of  the  cara- 
pace 3.5  mm.     Male  unknown. 

Habitat. — From  the  gill  cavity  of  a  species  of  Chromis  at  Wieden- 
hafen. 

{inermis— unarmed. ) 
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Genus  DOLOPS  Audouin. 

This  genus  was  first  described  by  Audouin  in  1837  and  afterwards 
more  in  detail  by  Heller  in  1857.  It  differs  from  both  the  other 
genera  in  the  fact  that  the  anterior  maxillipeds  are  not  modified  into 
sucking  disks,  but  terminate  in  strong,  sickle-shaped  hooks  (fig.  73). 
It  resembles  Argulus  and  is  unlike  Chonopeltis  in  the  presence  of  both 
pairs  of  antennae  and  of  spines  on  the  ventral  surface.  On  the  other 
hand  it  is  like  Chonopeltis  in  the  complete  suppression  of  the  preoral 
sting.  The  carapace  is  large,  orbicular,  or  inversely  egg-shaped,  and 
in  the  species  so  far  known  it  almost  covers  the  legs.  In  two  of  the 
species,  hngwauda  and  doradiM^  the  abdomen  is  very  long  and  narrow 
and  is  cut  clear  to  the  base.  In  hollari  it  is  orbicular  and  resembles 
closely  that  of  Argvliis  megalops  and  A,  laticavda^  while  in  geayi  it  is 
more  like  that  of  A,  alosae. 

The  first  antennae  lack  the  hook  on  the  anterior  margin  which  is  pres- 
ent in  most  of  the  Arguli,  and  the  spines  on  the  basal  joints  of  both 
pairs  are  much  reduced  in  number  (fig.  74). 

The  anterior  maxillipeds,  while  not  modified  into  sucking  disks,  are 
yet  very  unlike  the  posterior  ones.  They  are  short  and  stout;  the 
basal  joints  are  very  wide  and  thick  set,  but  the  subsequent  ones  dimin- 
ish rapidly  in  size,  so  that  the  terminal  joint  is  only  wide  enough  to 
receive  the  ])ase  of  the  large  sickle-shaped  hook.  Opposed  to  the  hook 
at  its  base  is  a  short,  cylindrical  peg,  the  two  fitting  together  much  like  the 
chela  of  a  lobster  or  crab  (fig.  73).  The  hooks  on  the  two  maxillipeds 
curve  in  toward  each  other,  and  when  once  driven  into  the  flesh  of  the 
host  by  the  powerful  nmscles  within  the  basal  joints  they  must  afford  a 
very  secure  hold.  But  it  will  evidently  l)e  quite  a  task  to  withdraw 
them,  and  one  that  will  consume  some  time.  Hence  they  are  not  at  all 
suited  for  that  scuttling  motion  so  characteristic  of  Argulus,  and  Dolops 
must  be  a  genus  which. cun  not  move  about  freely  over  its  host's  body. 

Again,  the  wound  itself  and  the  subsequent  irritation  caused  by  the 
insertion  of  these  powerful  hooks  is  amph^  sufficient  to  cause  a  strong 
flow  of  blood,  and  obviates  the  necessity  of  any  sting.  Consequently 
we  find  the  mouth  parts  consisting  of  a  short  conical  proboscis  between 
the  bases  of  these  anterior  maxillipeds,  somewhat  in  front  of  its  posi- 
tion in  Argulus,  and  there  is  no  trace  of  any  preoral  sting. 

The  proboscis  is  formed  from  the  upper  and  under  lips  strengthened 
by  a  frame  work  of  chitin  rods  similar  to  that  already  descrited,  but 
there  are  no  maxillae. 

The  posterior  maxillipeds  have  the  basal  plate  armed  with  three 
teeth,  but  have  no  claw  on  the  terminal  joint  (fig.  72).  In  its  place  the 
tip  of  the  toiTuinal  joint  is  divided  into  two  papillae  of  unequal  length. 
The  inner,  larger  one  is  covered  on  its  ventral  surface  with  two  rows 
of  curved  spines,  four  to  seven  in  eai'h  row,  while  the  shorter, 
outer  papilla  ends  in  a  single  row  of  four  or  more  larger,  sickle- 
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shaped  spines.  The  swimming  legs  are  the  same  as  in  Argulus,  but 
the  third  pair  have  a  smaller  flagellum  in  addition  to  the  tnWy  devel- 
oped ones  on  the  first  two  pairs.  The  endopodite  of  the  first  pair  is 
without  joints.  Both  basal  joints  of  the  posterior  pair  are  furnished 
with  large  flat  flaps,  which  underlie  the  base  of  the  abdomen.  The 
testes  of  the  male  are  divided  longitudinally  into  narrow  lobes,  two  in 
some  species  (J'Oiigicauda^  etc.),  and  three  in  others  {rcmarum^  etc.), 
in  each  testis.  The  accessory  copulatory  organs  in  longicavda  show 
the  regular  peg  and  semen  receptacle,  with  the  addition  of  large 
finger-like  protuberances  on  the  anterior  border  of  the  third  legs. 

In  the  female  of  doradk  the  papillae  on  tiie  ventral  surface  connected 
with  the  semen  receptacles  are  long  and  finger-like,  and  seem  to  be 
destitute  of  spines. 

The  position  of  the  anal  papillsB  is  not  given  for  any  species  except 
Tmiarujn;  doradis  has  a  pair  of  very  rudimentary  papillas  at  the 
opening  of  the  oviduct,  but  in  none  of  the  other  species  are  they 
mentioned. 

After  this  paper  had  been  placed  in  the  printer's  hands  the  U.  S. 
National  Museum  secured  from  the  Paris  Museum  specimens  of  both 
sexes  of  the  species  Dohrps  repei^ta^  doradis^  ranarum,^  and  Mdetitata. 

These  were  kindly  placed  in  the  author's  hands  for  examination,  and 
through  them  the  facts  relative  to  those  species  have  been  verified. 

At  the  same  time  the  author  was  fortunate  enough  to  secure  Bouvier's 
Memoir  on  the  genus  Dolops  (1899*),  from  which  the  facts  relative  to 
the  other  species  of  the  genus  have  been  obtained. 

Bouvier  deals  with  external  anatomy  only,  and  makes  no  mention  of 
the  internal  structure. 

So  far  as  could  be  determined  from  tne  preserved  specimens  just 
mentioned,  the  internal  anatomy  coiTcsponds  very  closely  with  that  in 
Argulus. 

Nothing  could  be  seen  of  the  nervous  system  except  the  brain  and 
here  and  there  a  peripheral  nerve;  but  these  were  almost  identical  in 
shape  and  position  with  the  corresponding  portions  of  the  nervous  sys- 
tem in  Argulus.  There  is  a  heart  placed  similarly  to  that  in  Argulus, 
with  a  short  anterior  aorta  (Stuhlnian),  and  the  blood  takes  much  the 
same  course  in  circulation,  save  that  in  the  abdomen  the  outgoing  cur- 
rent passes  backward  along  the  margin  and  returns  through  the  cen- 
ter, just  the  reverse  of  the  course  in  Argulus. 

The  digestive  system  is  practically  the  same  as  the  one  already 
ilescribed.  Whether  the  reproductive  organs  are  similar  to  those  in 
Argulus  could  not  be  determined  with  certainty.  The  semen  recep- 
tacles of  the  female  are  located  in  the  same  position  in  the  abdomen, 
and  there  are  two  minute  papillae,  one  on  either  side,  just  posterior  to 
the  oviduct  opening,  where  the  hollow  papilhe  were  found  in  Argu- 
lus, and  in  all  pro>)ability  these  in  Dolops  are  similar  in  function,  if 
not  in  structure. 
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The  ovary  is  also  similar,  being  unsymmetrical  and  occupying  the 
center  of  the  ventral  surface. 

In  the  male  the  testes  are  much  larger  than  in  Argulus,  but  occupy 
the  same  position,  while  we  find  on  the  two  posterior  pairs  of  legs  the 
accessory  peg  and  semen  receptacle  as  in  the  former  genus. 

The  chief  distinctions  between  the  two  genera,  therefore,  are  con- 
fined to  the  anterior  maxillipeds  and  the  mouth  parts,  as  given  in  the 
artificial  key  herewith  presented. 

DOLOPS  LONGICAUDA  Heller. 
Plate  XXV,  fig.  76. 

Gyropeltis  lonfficauda  Hellkr,  1857. 
GyropeUis  longicauda  Kroyer,  1863. 
Gyropeliw  longicauda  Thorell,  1864. 
Dolops  Umgicauda  Bouvier,  1899. 

Carapace  orbicular,  as  broad  as  long;  posterior  sinus  one-fifth  the 
length  of  the  carapace,  as  broad  as  long. 

Abdomen  very  long  and  narrow,  one  and  one-half  times  the  length 
of  the  rest  of  the  body;  anal  sinus  broad  trianugular,  cut  clear  to  the 
base,  leaving  the  lobes  very  narrow-acuminate  and  flaring  at  the  tips. 
Anterior  maxillipeds  short  with  few  joints,  terminated  by  a  stout 
hook;  posterior  maxillipeds  stout;  basal  plate  with  three  sharp  teeth 
close  together. 

Swimming  legs  rather  small;  lobes  on  posterior  pair  large  and  wide. 
Each  testis  divided  longitudinally  into  two  lobes  united  at  their  bases; 
accessory  copulatory  organs  consisting  of  two  finger-like  projections 
from  the  anterior  surface  of  the  basipods  of  the  third  pair  of  legs. 

Flagella  present.  In  the  male  the  testes  are  two-lobed  and  there 
are  lobes  on  the  posterior  border  of  the  basal  joints  of  the  third  legs 
in  addition  to  the  regular  peg  and  capsule. 

Color  a  dark  ashy-gray,  with  a  line  of  pigment  around  the  edge  of 
the  carapace  and  along  the  inner  border  of  the  abdomen  lobes. 
Length  28  mm. ;  length  of  campace  12  mm. ;  width  of  carapace  12  mm. ; 
length  of  abdomen  IG  mm.;  breadth  of  each  lobe  at  the  widest  place 
1.9  mm.     Male  a))out  the  same  size. 

Habitat, — In  Brazil  on  the  gills  of  Hydnmjon  (Salmo)  hrevideiis^ 
Cuvier. 

(fow^a=long,  c«?^/=tail  (abdomen).) 

DOLOPS  KOLLARI  Heller. 
Plate  XXV,  fig.  77. 

Oyropeltvi  kollari  Heller,  1857. 
QyropeUh  kollari  KiifiYER,  1863. 
Oyroj)€Uvs  kollari  TnoRELL,  1864. 
Dolops  kollari  Bouvier,  1899. 

Canipace  large,  obcordate,  covering  all  the  legs  and  the  base  of  the 
al>domen;  posterior  sinus  shallow,  one-seventh  the  length  of  the  cara- 
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pace,  as  wide  as  deep.  Abdomen  broad  elliptical,  one-third  the  length 
of  the  rest  of  the  body,  a«  wide  as  long;  anal  sinus  narrow,  extending 
about  one-third  the  length  of  the  abdomen.  Anterior  maxillipeds 
long,  stout,  many  jointed;  posterior  ones  slender;  basal  plate  very 
wide,  teeth  blunt  and  far  apart,  much  resembling  those  of  A.  cdtos- 
tomt  and  A.  americanus. 

AntennsB  as  in  longicmida.  Swimming  legs  not  reaching  the  edge  of 
the  carapace;  tiagellaon  the  two  anterior  jxairs;  lobes  on  the  posterior 
pair  long,  narrow,  well  rounded. 

Teeth  on  the  ventral  surface  of  the  carapace  roughly  arranged  in 
transverse  rows,  those  in  the  area  between  the  antenn®  much  larger 
than  along  the  margin.  Color  a  grayish  white,  without  the  bands  of 
pigment  seen  in  long  tea  uda. 

Length,  12  mm.;  length  of  carapace,  10  mm.;  breadth  of  carapace, 
9  mm.;  length  of  abdomen,  3  mm.;  width,  3  mm.  Heller's  figure, 
contains  a  pair  of  threc-lobed  testes  in  the  abdomen,  and  therefore 
ought  to  be  a  male,  contrary  to  the  statement  given  by  Thorell, 
although  the  posterior  legs  do  not  show  any  copulatory  organs. 
Bouvier,  in  his  thorough  review  of  the  species,  does  not  even  mention 
this  fact.  But  he  did  examine  Heller's  type  specimen,  and  distinctly 
states  that  only  females  are  known. 

Habitat, — ^In  Brazil,  host  unknown.  {JcoUari  =  to  Vincenz  Kollar, 
director  of  the  museum  from  which  Heller  obtained  his  specimens.) 

DOLOPS  DORADIS  Cornalia. 

Plate  XXV,  fig  75. 

OyropeUis  doradis  Ck)RNALiA,  1860. 
Gyrapeltis  doradis  Thorbll,  1864. 
Dolops  doradis  Bouvier,  1899. 

Carapace  orbicular,  a  little  wider  than  long;  posterior  sinus  two- 
fifths  the  length  of  the  carapace,  wide  and  well  rounded  at  the  base, 
but  the  sides  approach  posteriorly  until  the  lobes  almost  touch  each 
other.  Abdomen  long  and  narrow,  one-half  the  length  of  the  rest  of 
the  body;  anal  sinus  narrow,  cut  clear  to  the  base,  leaving  very  nar- 
row acuminate  lobes. 

Anterior  maxillipeds  very  wide  at  the  base  and  so  short  as  to  have 
almast  the  outline  of  an  equilateral  triangle;  posterior  maxillipeds 
much  longer;  basal  plate  wide,  with  regular  saw  teeth  close  toge^er. 
Antennae  long  and  slender;  the  first  pair  have  no  hook  upon  the 
anterior  margin,  but  the  lateral  hooks  are  much  longer  than  in  other 
species  and  strongly  curv^ed. 

Swimming  legs  reach  a  trifle  beyond  the  edge  of  the  carapace;  the 
three  anterior  pairs  furnished  with  flagella;  lobes  on  the  two  basipod 
joints  of  the  posterior  pair  large  and  broad. 

Papillse  connected  with  the  semen  receptacles  in  the  abdomen  of  the 
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female  long  and  finger-like;  papilleB  at  the  opening  of  the  oviduct 
small  and  rudimentary. 

Color  uniform  gray  or  gray-white,  spotted  with  black  pigment 
arranged  more  or  less  regularly.  Half  a  millimeter  from  the  edge  of 
the  carapace  runs  a  dark  line,  wide  in  the  center  of  each  side,  narrower 
toward  the  anterior  and  posterior  ends. 

There  are  also  two  black  triangles  in  the  anterior  portion  of  the 
carapace,  one  in  front  of  each  lateral  eye,  consisting  of  large  spots 
connected  at  the  apices  by  bands. 

The  males  described  by  Bouvier  are  lessipigmented  than  the  females. 
The  testes  are  two-lobed  as  in  long  Uganda.  In  addition  to  the  regular 
peg  and  capsule,  there  is  also  a  rounded  lobe  and  a  long,  pointed  stylet 
on  the  posterior  border  of  the  basipod  of  the  second  legs,  and  two 
unequal  papillro  on  the  anterior  border  of  the  basipod  of  the  third  legs. 

Length,  22.5  mm. ;  length  of  carapace,  13  mm. ;  breadth  of  carapace, 
11  mm.;  length  of  abdomen,  7.5  mm.;  width  of  lobes,  1.5  mm.  Male 
smaller. 

HahitaL — ^The  two  females  described  by  Cornaliawere  found  on  the 
body  of  a  cat-fish  {Doras  n/^<^  Valenciennes)  which  frequents  the  rivers 
of  Central  America. 

{doradls= from  generic  name  of  host.) 

In  the  Annales  de  la  Societe  Entomologique  de  France,  s^r.  1,  VI 
(1837),  Bulletin,  p.  13,  we  find  the  following: 

M.  Audouin  pr6?ente  deux  individos  d*im  crustac^  singulier,  qtii  a  beaucoup  d'ana- 
logie  avec  TArgule  foliac6  de  Jurine,  mais  qui  en  diff^re  surtout  par  I'abeence  de 
ventouees  aux  pattes  ant^rieures,  et  par  sa  taille,  qui  d^passe  un  centimetre  et  demi. 

Ce  crustae^  a  ^t6  trouv6  tl  Cayenne  par  M.  Lacordaire;  il  est  parasite  sur  on 
poisBon  nomm^  Aymaray  dont  la  chair  est  tr^s-estim^e,  et  qui  vit  dans  toutes  les 
rivieres.  M.  Audouin  en  donne  la  description  et  la  regarde  comme  le  type  d'un 
nouveau  genre,  auquel  il  assigne  le  nom  de  Dolops.  II  d^lie  cette  esp^ce  4 
M.  Lacordaire. 

Dolops  Lacordairei.    Ce  nouveau  genre  sera  d^crit  en  detail  et  figur^. 

As  Thorell  has  pointed  out,  this  ^'Dolops"  is  identical  with  Heller's 
Gyropdtis^  or  at  least  very  closely  related  to  it.  The  promised  descrip- 
tion was  never  published,  but  M.  Geay  has  recently  obtained  from 
practically  the  same  locality  (Guiana  instead  of  Brazil),  and  on  exactly 
the  same  fish,  the  "Aymara,"  a  species  oiDoloj)s^  which  Bouvier  (1899^) 
has  decided  is  the  same  as  Audouin'*s  two  specimens,  and  for  which 
he  gives  the  following  description: 

DOLOPS   REPERTA   Bouvier. 

Plate  XXVII,  fig  87. 

QtfropeUiB  reperta  Bouvier,  1899^ 
Dolops  reperta  Bouvier,  1899*. 

Carapace  suborbicular,  somewhat  narrowed  anteriorly,  nearly  cov- 
ering all  the  feet.     Abdomen  broad,  triangular,  widest  at  the  center, 
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with  well-rounded  sides;  anal  sinus  cut  deeply,  slit-like  in  shape,  leav- 
ing blunt  lobes. 

Anal  papillae  small  and  basal.  Anterior  maxillipeds  with  a  fleshy 
lobe  or  papilla  opposite  the  terminal  claw;  teeth  at  the  base  of  the 
posterior  maxillipeds  narrow  and  triangular;  those  on  the  basal  plate 
very  blunt,  but  both  kinds  are  enormous,  compared  with  the  size  of 
the  animal.  Antennse  noticeable  chiefly  for  the  size  of  the  terminal 
joint  of  the  second  pair,  which  is  alx)ut  two-thirds  as  large  as  the 
preceding  joint. 

Swimming  legs  just  reaching  the  edge  of  the  cai-apace.  The  spines 
covering  the  ventral  surface  of  the  carapace  are  very  large  in  the 
frontal  region  between  the  antennse  and  over  the  anterior  submarginal 
area,  but  become  smaller  posteriorly.  They  are  arranged  in  two  or 
three  in-egular  rows  along  the  sides  of  the  carapace. 

In  the  males  the  testes  are  three-lobed,  and  there  is  a  conical  papilla 
on  the  anterior  border  of  the  basipod  of  the  third  legs.  This  species 
is  much  smaller  than  Audouin's,  being  only  7  instead  of  15  mm.  in 
length;  no  other  dimensions  given. 

Color  a  uniform  dark  green,  with  three  colorless  areas  anteriorly, 
one  median  and  two  lateral,  the  median  one  narrow  oblong,  extending 
forward  from  the  brain  to  the  marginal  area  of  the  carapace,  the 
latei*al  ones  triangular,  one  side  parallel  to  the  sides  of  the  median 
area  and  the  lateral  eye  in  the  posterior  angle. 

Habitat, — Guiana,  on  the  fish  called  ''Aymara." 

{reperta=io\xnA,  again,  i.  e.,  Audouin's  species  rediscovered.) 

DOLOPS  STRIATA  Bouvicr. 

GyrapeUis  striata  Bouvikr,  1899^ 
Dolops  striata  Bouvier,  1899^. 

Carapace  elliptical,  a  little  longer  than  wide.  Abdomen  narrower 
than  in  the  preceding  species,  triangular  in  shape,  with  well-rounded 
sides;  anal  sinus  cut  deeper  than  in  reperta^  leaving  the  lobes  rather 
more  pointed.  Anal  papillae  small  and  basal.  The  protuberance 
opposite  the  claw  on  the  anterior  maxillipeds  is  very  small;  the  basal 
plate  of  the  posterior  maxillipeds  has  three  truncated  teeth,  of  which 
the  outer  one  is  much  larger  than  the  other  two. 

The  two  spines  on  the  ventral  surface  between  the  bases  of  these 
maxillipeds  and  a  little  posterior  to  them  are  very  large,  as  wide  as 
they  are  long,  and  have  a  broad,  squarely  cut  tip. 

The  swimming  legs  reach  considerably  beyond  the  edge  of  the  cara- 
pace. The  spines  on  the  ventral  surface  are  numerous  in  the  region 
between  the  antenna3,  and  are  ari'anged  in  distinct  transverse  lines. 
Back  of  the  antenna*,  in  the  lateral  areas  of  the  carapace,  they  are 
grouped  in  oblique  lines,  directed  outward  and  backward.  These 
spines  wholly  disappear  opposite  the  anterior  swimming  l(»gs,  and 
there  are  none  on  the  posterior  portion  of  the  ventral  surface.  j 
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Length  from  6  to  7  mm. ;  no  other  dunensions  given.  Color,  green 
marbled  with  blue. 

Habitat. — Guiana,  from  a  species  of  AnguUla, 

(«^Wa^  =  striped,  in  allusion  to  the  lines  on  the  ventral  surface 
caused  by  the  arrangement  of  the  spines.) 

DOLOPS   BIDENTATA   Bouvier. 

Plate  XXVII,  fig.  88. 

Gyropeltia  bidentata  Bouvier,  1899.' 
Dolops  bideniata  Bouvier,  1899.' 

Carapace  elliptical,  rather  large,  but  not  covering  the  swimming 
legs.  Abdomen  broadly  elliptical  instead  of  triangular,  with  a  deep 
anal  fissure,  which  is  slit-like  in  shape;  lobes  well  rounded;  anal 
papillsB  small  and  basal. 

Anterior  maxillipeds  have  no  protuberance  opposite  the  terminal 
claw;  the  second  maxillipeds  have  only  two  teeth  on  the  posterior 
margin  of  the  basal  plate  instead  of  three;  the  teeth  between  the  bases 
of  these  maxillipeds  are  long  and  slender,  but  rather  blunt.  Both 
pairs  of  antennae  are  slender  and  the  anterior  ones  have  no  spine  on 
their  basal  joints. 

The  spines  on  the  ventral  surface  of  the  carapace  are  slender  and 
about  of  a  size  in  the  region  between  the  antennae,  but  those  extend- 
ing backward  in  a  row  along  the  margin  of  the  carapace  are  much 
smaller. "  In  the  male  the  testes  are  two-lobed  and  the  accessory  capu- 
latory  apparatus  is  quite  complicated.  The  latter  consists  of  two 
unequal  lobes  on  the  posterior  border  of  the  second  basipod  joint  of 
the  second  legs,  and  a  pair  of  very  long  and  convoluted  papillsB  on 
the  basal  joints  of  the  third  and  fourth  legs.  Those  on  the  third  legs 
are  on  the  posterior  border,  those  on  the  fourth  legs  on  the  anterior 
border.  This  species  is  very  small  compared  with  the  preceding  ones, 
being  only  2  to  4  mm.  in  length.  Color,  a  violet  brown,  due  to  pig- 
ment granules,  which  are  arranged  in  sinuous  lines  or  in  a  cobweb 
pattern. 

Habitat, — Guiana  on  a  species  of  AnguUla, 

(Jyidentata  =  two-toothed,  because  it  has  only  two  teeth  on  the  basal 
plate  of  the  second  maxillipeds.) 

DOLOPS  GEAYI  Bouvier. 
Plate  XXV,  fig.  78. 

Gyropeltis  geayi  Bouvier,  1897. 
Dolops  geayi  Bouvier,  1899.' 

Carapace  elliptical  with  a  very  even  curve;  not  covering  the  poste- 
rior pairs  of  swimming  legs;  posjterior  sinus  broad,  well-rounded,  about 
one-third  the  length  of  the  carapace;  lobes  broad  and  well-rounded. 
Abdomen  broadly  triangular,  cut  almost  to  the  base;  anal  sinus  tri- 
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angular  and  very  wide  posteriorly,  the  tips  of  the  acuminate  lobes 
being  so  far  apart  that  the  sides  of  the  abdomen  are  almost  parallel. 
Anal  papillte  of  good  size  and  basal.  Anterior  maxillipods  with  an 
enormous  terminal  hook,  strongly  curved;  the  teeth  on  the  basal  plate 
of  the. second  maxillipeds  are  small  and  very  blunt. 

Swimming  legs  all  project  beyond  the  edge  of  the  cai'apace,  which 
does  not  cover  even  the  bases  of  the  posterior  pair.  The  flagella  in  - 
this  species  are  moderately  developed  and  terminate  in  a  sharp  spine; 
the  endopods  and  exopods  are  furnished  with  a  double  row  of  plumose 
setsp;  lobes  on  the  basal  joints  of  the  posterior  legs  of  good  size  and 
boot-shaped. 

In  the  male  the  testes  are  two-lobed,  with  a  p^.ir  of  spherical  bodies 
on  either  side  just  anterior  to  the  opening  of  the  vas  deferens,  which 
Bouvier  could  not  interpret. 

Length  of  smaller  male,  1.95  mm.;  length  of  carapace,  1.29  mm.; 
width  of  carapace,  1.2  mm.;  length  of  abdomen,  0.65  mm.;  width, 
0.55  mm.  The  larger  male  had  a  total  length  of  3  mm.  The  female 
was  much  smaller.  These  dimensions  must  of  course  be  taken  as  those 
of  rather  small  specimens. 

Color  a  uniform  gray -yellow  without  any  markings. 

Habitat, — The  three  specimens  were  obtained  by  M.  Geay  in  the 
month  of  December  between  Apure  and  Arauca,  Guiana,  and  were 
.swimming  freely  at  the  surface  of  the  water.     {Geayi  —  to  M.  Geay.) 

This  finding  of  them  swimming  at  the  surface,  in  connection  with 
their  small  size,  might  suggest  that  they  were  the  young  of  some  of 
the  other  species.  This  objection  is  to  my  mind  answered  fully  b}'^ 
Bouvier  when  he  says,  fii-st,  that  these  specimens  were  sexually  mature 
and  therefore  must  possess  all  the  characteristics  of  the  adult  ev^en 
though  they  were  still  small  in  size.  And  then  in  the  second  place  we 
have  seen  in  the  development  of  the  only  member  of  the  whole  family 
of  Argulidie  whose  complete  history  is  known  that  the  young  do  not 
become  sexually  mature  till  they  are  about  one-quarter  the  size  of  the 
adult.  This  would  mean  that  even  if  these  were  the  young  of  some 
species  the  adults  could  not  be  anywhere  as  large  as  the  great  majority 
of  the  known  species  of  this  genus. 

DOLOPS  RANARUM.  Stuhlmann. 
Plate  XXVII,  fi^.  89,  90. 

Ciijroj>fl(is  raiHjrnui  Stiiilmanx,  1891. 
Dolopa  rnnarum  BorviEii,  1899.'^ 

Carapace  somewhat  ovate,  just  reaching  the  base  of  the  abdomen; 
posterior  sinus  rather  narrow  and  about  one-third  the  length  of  the 
carapace;  lobes  well  rounded  and  approaching  each  other  somewhat 
posteriorly.  Abdomen  long  (about  0.5)  and  narrow,  widest  at  the 
center,  cut  for  two-thirds  its  length.     Anal  sinus  peculiar  in  shape 
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owing  to  the  direction  of  its  sides;  the  base  is  rather  broad  and  the 
sides  at  first  flare  outward  for  one-third  their  length  and  then  turn 
abruptly  inward.  The  papillae  are  situated  in  fhe  angles  formed  by 
these  abrupt  turns,  and  are  hence  marginal,  unlike  any  other  known 
species. 

The  antennie  are  each  armed  with  a  pair  of  large  triangular  spines 
upon  their  basal  joints.  These  also  serve  as  a  distinguishing  mark, 
as  no  other  known  species  possesses  them.  The  teeth  on  the  basal 
plate  of  the  second  maxillipeds  are  regular  saw-teeth  and  are  set 
close  together.  The  three  posterior  pairs  of  swimming  legs  project 
considerably  beyond  the  edge  of  the  carapace,  but  the  first  pwiir  only 
just  reach  it. 

Flagella  are  present  only  on  the  first  two  pairs  of  legs.  There  are 
none  on  the  third  pair. 

The  testes  in  the  male  are  enormous  compared  wath  the  size  of  the 
animal,  and  not  only  occupy  all  the  basal  portion  (considerably  more 
than  half)  of  the  abdomen,  but  they  also  bulge  out  prominently  on 
both  the  dorsal  and  ventnd  surfaces,  giving  the  impression  that  they 
are  full  to  bursting.     They  are  each  three-lobed  (fig.  90). 

Color. — From  a  clear  brownish  yellow  to  a  red-brown,  varying  with 
age.  The  entire  dorsal  surface  is  covered  with  brown  pigment  spots, 
small  and  scattered  on  the  carapace  and  thorax,  larger  and  closer 
together  on  the  abdomen.  These  pigment  spots  are  much  branched 
and  each  possesses  a  clear  circular  area  near  the  center.  The  pigment 
on  the  ventral  surface  of  the  abdomen  follows  the  creases  between  the 
lobes  of  the  testes,  leaving  the  lobes  themselves  a  free  color. 

Length,  5  mm.  (from  0.5  to  7  mm.);  length  of  carapace.  3.5  mm.; 
breadth  of  carafmce,  3.5  mm.;  length  of  abdomen,  1.6  mm.;  breadth, 
1.10  mm. 

llahitaf.-  From  Buboka  in  Western  Nyansa,  Africa,  upon  frog 
tadpoles. 

{Ba/naruni—oi  or  pertaining  to  frogs). 

These  specimens  were  obtained  by  Dr.  Stuhlmann  from  the  external 
surface  of  the  tadpoles,  where  they  fix  themselves  to  the  skin  by  the 
hooks  on  the  anterior  maxillipeds. 

They  were  very  common,  and  often  5  or  6  were  found  upon  the  same 
host.     Itarely  they  attached  themselves  inside  the  branchial  cavity. 

That  they  are  similar  in  their  habits  to  Argulus  with  such  differ- 
ences as  are  necessitated  by  the  difference  in  structure  of  their  first 
maxillipeds,  can  be  seen  from  the  following  statement  made  by  Bou- 
vier(1899,^p.  13): 

1^8  divers  individiis  etaient  fix<?s  tl  la  peaii  de  leiir  h6t«  par  leur  bord  ant^rieur, 
le  reste  du  corps  ^'tiiiit  libro;  leurs  pattes  notatoires  (^^taient  anim^es  d'un  mouvement 
actif,  assiiraiit  aiusi  les  ^changes  respiratoires.  lis  so  detachaient  librement  ou  se 
laissaient  enlcver  avec  dos  i)in(.'e8,  apres  quoi  ils  nageaient  avec  vivacity  dans  I'eau 
de  la  cuvette  o\X  ils  Etaient  renferm^e. 
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DOLOPS  DISCOIDALIS  Bouvier. 

GyrapeUts  /coUan  Bouvikr,  1897. 
OyropeUis  dincoidalis  Bouvier,  1899.* 
Dolops  di^coidalis  Boitvier,  1899.' 

Carapace  orbicular,  wider  than  long;  posterior  sinus  broad  and 
about  one-third  the  length  of  the  carapace;  lobes  well  rounded  and 
separated  from  the  thorax  so  as  to  leave  a  space  between.  Abdomen 
short  and  small,  about  0.2,  orbicular,  somewhat  narrowed  anteriorly; 
anal  sinus  slit-like  and  not  extending  more  than  6ne-third  the  length 
of  the  abdomen. 

The  second  antennae  have  a  triangular  spine  on  the  basal  joint  which 
18  fully  as  large  as  the  joint  itself,  but  there  are  no  spines  at  the  base 
of  the  first  antennae. 

The  teeth  on  the  basal  plate  of  the  second  maxillipeds  are  blunt  and 
rather  widely  separated.  The  two  portions  of  the  chela  which  termi- 
nates each  first  maxilliped  are  of  about  the  same  size,  and  each  is  stiff- 
ened with  chitin. 

The  swimming  legs  just  reach  the  edge  of  the  carapace;  each  of  the 
basipod  joints  of  the  posterior  pair  carries  a  very  large  flap  on  its  pos- 
terior margin,  those  on  the  first  joint  being  of  the  typical  boot  shape. 

Each  of  the  throe  anterior  pairs  of  legs  are  furnished  with  flagella, 
those  of  the  third  pair  being  small,  but  fully  develop>ed. 

Color. — Grayish  green,  with  large  rounded  light-colored  blotches 
arranged  parallel  with  the  margin  of  the  body.  Around  the  paired 
and  median  eyes  these  blotches  fuse  into  large  whitish  areas. 

Length,  11.8  to  14  mm.;  length  of  carapace,  10  to  12  mm.;  breadth 
of  carapace,  10.6  to  14  mm. ;  length  of  abdomen,  3  to  3.5  mm. ;  breadth 
4  to  4.3  mm. 

Habitat. — From  the  Rio  Nuba,  in  Brazil,  on  a  sp>ecie8  of  Platysoma, 
called  by  the  natives  '^  Donee  11a  "  (rf/^co/c&i//^= disk-shaped,  alluding 
to  the  carapace). 

From  a  careful  comparison  of  the  genera  and  species  here  described 
we  are  enabled  to  deduce  the  following  as  the  probable  developmental 
history  of  the  family.  The  primitive  form  from  which  the  genem  of 
the  family  have  been  developed  through  a  greater  or  less  adaptation 
to  parasitic  habits  must  have  been  very  similar  to  the  free  copepods, 
a  form  possessing  a  moderate-sized,  flattened  carapace,  three  free  tho- 
racic segments,  and  a  more  or  less  lamellar  abdomen.  The  anterior 
maxillipeds  terminated  in  an  ordinary -sized  chela;  there  was  no  pre- 
oral  sting;  the  mouth  parts  were  very  little,  if  at  all,  protrusible,  and 
the  ventral  surface  was  unarmed  with  spines. 

We  find  no  species  corresponding  with  this  at  the  present  time, 
because  the  first  change,  and  one  that  must  have  taken  place  very 
quickly  after  the  beginning  of  parasitic  habits,  was  the  making  of 
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some  provision  whereby  the  parasite  could  cling  raore  firmly  to  its 
host.  This  change  resulted  first  in  the  further  development  of  such 
appendages  as  were  already  adapted  for  clinging,  such  as  the  maxilli- 
peds,  etc.,  and  the  claws  and  spines  upon  these  appendages  were 
increased  in  size  and  strength  or  modified  in  form  so  as  to  be  still 
better  suited  for  such  a  purpose. 

Then  other  app>endages,  such  as  the  antennsB,  etc.,  which  were  not 
originally  or  normally  adapted  to  clinging  or  grasping,  became  grad- 
ually so  greatly  modified  as  to  serve  very  poorly  their  original  pur- 
pose, but  are  almost  entirely  given  up  to  the  acquired  function.  Such 
a  condition  as  this  we  do  find  admirably  illustrated  in  several  of  the 
so-called  "unarmed"  species  of  Dolops^  such  as  ranarum.  longi- 
Cauda,,  etc. 

As  a  further  means  toward  this  same  end,  prehension,  the  ventral 
surface  of  the  carapace  is  next  covered  with  spines  pointing  backward, 
a  condition  well  illustrated  by  the  so-called  "armed"  species  of  DolopB^ 
such  as  reperta^  striata^  etc. 

The  wound  and  the  subsequent  irritation  caused  by  forcing  the 
enlarged  claw-like  hooks  on  the  antennae  and  the.  first  maxillipeds  into 
the  flesh  of  the  host  must  produce  a  copious  flow  of  blood  for  the  par- 
asite. But  these  creatures  are  naturally  very  active,  and  they  swim 
about  f reel}',  so  that  the  forcing  of  their  claws  into  their  host,  together 
with  the  subsequent  withdrawal  of  them  every  time  they  wished  to 
change  their  location,  would  impede  considerably  their  freedom  of 
motion.  Consequently  we  next  find  the  anterior  maxillipeds  entirely 
altered  in  structure,  though  still  retaining  their  same  function. 

The  terminal  joints,  with  their  stout  hooks,  are  gradually  absorbed, 
and  in  their  place  appear  the  circular  sucking  disks.  These,  through 
the  creation  of  a  partial  vacuum  by  means  of  muscular  action,  cling  as 
finiily  to  the  skin  of  the  host  as  did  the  claws,  and  they  possess  the 
further  advantage  that  their  hold  can  be  taken  or  loosened  instantane- 
ously, thereby  enabling  the  copepod  to  move  about  quickly  over  its 
host's  body  or  to  leave  it  and  swim  away. 

This  condition  we  find  realized  in  the  new  genus  Chonopeltls^  recently 
described  by  Thiele  (1901),  where  the  anterior  maxillipeds  are  modified 
into  sucking  disks,  but  otherwise  the  appendages  are  the  same  as  in 
the  "  unarmed  "  species  of  Dolops,  Curiously  enough,  there  is  also  in 
this  genus  a  complete  suppression  of  the  spines  on  the  ventral  surface, 
and  there  are  no  anterior  or  prehensile  antennae.  Just  what  signifi- 
cance  this  may  have  in  regard  to  the  sequence  of  modifications  can 
only  be  determined  after  the  early  development  of  the  genus  has  been 
worked  out. 

But,  while  this  change  from  claws  to  sucking  disks  in  the  anterior 
maxillipeds  increases  the  facility  of  movement,  it  also  deprives  the 
parasite  of  his  chief  means  of  getting  food.     The  sucking  disks  ai*e 
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soft  and  they  do  not  penetrate  or  even  irritate  the  skin  of  the  host. 
Consequently  there  can  be  no  flow  of  blood  following  their  use,  and 
some  other  means  for  obtaining  it  must  be  provided. 

This  takes  the  form  of  a  long,  pointed  sting  or  piercing  organ,  which 
is  evertible  and  situated  just  in  front  of  the  mouth.  This  being  thrust 
through  the  skin  into  the  flesh  of  the  host  quickly  brings  a  copious 
flow  of  blood,  which  the  copepod  then  sucks  up  with  its  proboscis- 
like mouth  parts. 

This  stage  of  modification  is  exemplified  in  the  genus  Argvhis^  and 
is  the  limit  at  the  present  time. 

The  genus  ArgiJus^  therefore,  which  includes  three-fourths  of  all 
the  species  in  the  family,  so  far  from  being  typical,  is  really  the  one 
which  has  undergone  the  greatest  modification  from  the  original  primi- 
tive type.  The  genus  Dolops^  especially  those  species  which  are  called 
*' unarmed"  by  Bouvier,  has  undergone  the  least  modification  and 
retains  most  fully  its  primitive  characteristics. 

The  genus  Chonopeltis  is  intermediate  between  the  other  two  and 
assists  us  in  interpreting  intelligently  the  various  steps  in  modification 
which  have  been  brought  about  by  pai-asitic  habits. 

EXPLANATION  OF  THE  PLATES. 

All  the  drawings  for  both  the  text-figures  and  the  plates  were  made  with  a  camera 
lucida,  unless  otherwise  stated. 

Plate  VIII.  Newly  hatcheil  female  larva  of  argulus  megalops.    a  m,  anterior  maxilli- 

ped;  fer,  brain;  e??,  endopod  of  first  swimming  foot;  gl^  skin  glands;  p  m, 

posterior  maxilliped;  «  />,  side  branch  of  the  stomach;  «  ^,  shell  gland; 

8  r,  semen  receptacle;  t  h,  tactile  hairs. 

IX.  Figs.  1-4,  Argulus  latuSf  ventral  and  dorsal  surfaces,  posterior  maxilliped 

and  antennae,  all  of  female. 
X.  Argulus kUicnuday  fig.  5,  ventral  surface  of  male;  fig.  6,  dorsal  surface  of 
male;   fig.  7,  posterior  legs  and  abdomen  of  female;   figs.  8  and  9, 
antennae  and  posterior  maxilliped  of  male. 
XI.  Argulus  megalops ^  fig.  10,  ventral  surface  of  female;   fig.  11,  posterior 
maxilliped  of  male;  fig.  12,  antenna?  of  female;  fig.  13,  posterior  legs 
of  male  showing  accessory  sexual  organs.     (See  fig.  12  (in  the  text) 
for  dorsal  surface  of  female. ) 
XII.  Argulus  alosx^  figs.  14,  15, 16,  and  18,  ventral  and  dorsal  surfaces,  anten- 
nae, and  posterior  maxilliped  of  female;   fig.  17,  posterior  legs  and 
abdomen  of  male. 

XIII.  Argulus  catostomi,  figs.  19-22,  ventral  and  dorsal  surfaces,  antenna?,  and 

posterior  maxilliped  of  female. 

XIV.  Argulus  fundnliy  fig.  23,  ventral  surface  of  female;  figs.  24  and  25,  dorsal 

and  ventral  surfaces  of  male;  figs.  26  and  27,  antennte  and  posterior 
maxillipe<l  of  male. 

XV.  Argulus  pugettensis^  figs.  28-31,  ventral  and  dorsal  surfaces,  antennae,  and 
posterior  maxilliped  of  female. 

XVI.  Argulus  lepidosiei,  figs.  32,  34,  and  35,  ventral  surface,  antennae,  and  pos- 
terior maxilliped  of  female;  figs.  33  and  36,  dorsal  surface  and  poste- 
rior legs  and  abdomen  of  male. 
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Plate    XVII.  ATgulu9  sttzosUthii,  figs.  37-40,  ventral  and  dorsal  sur^ces,  antennae,  and 
posterior  maxilliped  of  female;  fig.  41,  posterior  legs  of  male. 
XVIII.  Argulus  niger^  figs.  42-45,  ventral  and  dorsal  surfaces,  posterior  max- 
illiped and  antennae  of  female. 
XIX.  Argidus  maculosmy  figs.  46,  48,  and  49,  ventral  surface,  antennie,  and 
posterior  maxilliped  of  female;  figs.  47  and  50,  dorsal  surface  and 
posterior  legs  and  abdomen  of  male. 
XX.  ArgultiH  versicolor ^  figs.  51,  52,  53,  and  55,  ventral  and  dorsal  surfaces, 
Ix)8terior  maxilliped  and  antenna*  of  female;  fig.  54,  posterior  legs 
and  abdomen  of  male. 
XXI.  Argulus  americanusj  figs.  56,  58,  and  59,  ventral  surface,  antennae,  and 
posterior  maxilliped,  of  female;  figs.  57  and  60,  dorsal  surface  and 
posterior  legs  and  abdomen  of  male. 
XXII.  Fig.  61,  Argulus  elongalusy  female  (after  Heller);  fig.  62,  Argxdus  chro- 
midisj  female  (after  Kroyer);  fig.  63,  Argulus  naUereri^  female  (after 
Kroyer) ;  fig.  64,  Argulus  mlminiy  female  (after  Kroyer). 

XXIII.  Fig.  65,  Argulus  purpureuSy  female  (after  Thorell);  fig.  66,  Argulus- 

rnelitaj  female  (after  Van  Beneden);  figs.  67  and  68,  Argulus  cUtctylop- 
terij  male  and  female  (after  Thorell). 

XXIV.  Fig.  69,  ArguJus  foliaceusy  male  (original  drawing);  figs.  70  and  71, 

Argulus  coregoniy  female  and  male  (after  Thorell);  fig.  72,  Dolops 
longicaudCy  posterior  maxilliped  of  female  (after  Heller). 
XXV.  Fig.  73,  Dolops  longicauda,  anterior  maxilliped  of  female  (after  Hel- 
ler) ;  fig.  74,  Dolops  doradis,  antennae  of  female  (after  Comalia);  fig. 
75,  Dolops  doradisy  dorsal  surface  of  female  (after  Comalia);  fig.  76, 
Dolops  longicaudtty  dorsal  surface  of  male  (after  Heller);  fig.  77, 
Dolops  koUariy  dorsal  surface  of  male  (after  Heller);  fig.  78,  Dolops 
geatjiy  dorsal  surface  of  male  (after  Bouvier). 
XXVI.  Microphotographs  of  some  North  American  Arguli.  Fig.  79,  Argulus 
laticauday  male;  fig.  80,  Argulus  cUosXy  female;  fig.  81,  Argulus 
megalopSy  male;  fig.  82,  Argtdtis  macuhsuSy  female;  fig.  83,  Argulus 
rer^colory  female;  fig.  84,  Argulus  americanuSy  male;  figs.  85  and  86, 
ventral  and  dorsal  surfaces  of  Argulus  amer'icanus,  female;  figs.  79, 
81,  83,  and  84  are  of  living  specimens;  figs.  80,  82,  85,  and  86  are  of 
preserved  specimens. 
XXVII.  Fig.  87,  Dolops  repertay  dorsal  surface  of  female  (original);  fig.  88, 
Dolops  bidentatay  dorsal  surface  of  male  (original);  fig.  89,  Dolops 
rananim,  dorsal  surface  of  female  (original);  fig.  90,  abdomen  of 
male,  same  species  (original);  fig.  91,  Argulus phoxiniy  dorsal  surface 
of  male  (after  Leydig). 
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A  REVIEW  OF  THE  OPHIDIOID  FISHES  OF  JAPAN. 


By  David  Starr  Jordan  and  Henry  W.  Fowler, 

Of  the  Leland  Stanford  Junior  University. 

In  the  present  paper  the  writers  give  descriptions  of  the  fishes  of 
Japan  belonging  to  the  Zoarcidde^  Ophidiidsb^  Brotvlidse^  and  related 
families,  known  as  Ophidioidea,  The  material  examined  is  that  col- 
lected by  Jordan  and  Snyder  in  1900,  with  that  belonging  to  the  U. 
S.  National  Museum,  together  with  certain  specimens  collected  by  the 
U.  S.  Fish  Commission  steamer  Albatross.  The  plates  are  dmwn  by 
Mr.  William  S.  Atkinson. 

Group  OPHIDIOIDEA. 

This  group,  as  a  whole,  agrees  with  the  Bl^inimdea  in  all  respects, 
except  that  no  spines  are  developed  in  any  of  the  fins,  save  sometimes 
in  the  posterior  part  of  the  dorsal.  From  the  AnacantKini^  with  which 
the  Ophidioidea  agree  in  the  jugular  ventrals  and  in  the  absence  of 
spines,  they  are  separated  by  the  form  of  the  hypercoracoid,  which  is 
perforate,  as  in  ordinary  fishes.  The  group  is  a  very  large  and  varied 
one,  widely  distributed  in  all  seas.  The  characters  here  used  are  all 
superficial,  no  comparative  study  of  the  skeletons  having  been  made. 

a.  Pseudobranchise  well  developed,  very  rarely  small  or  obsolete. 
6.  Ventral  fins  jugular,  inserted  much  l)ehind  the  eye,  often  wanting,  never  fila- 
mentous, 
c.  Gill-membranes  broadly  united,  free  from  the  isthmus;  ventrals  wanting. 

CoNGKOGADIDiF.,  I. 

cc.  Gill-membranes  united  to  the  isthmus,  the  gill-openings  lateral .  Zoarcid*,  II. 
66.  Ventral  fins  developed  as  slender  filaments  attached  at  the  throat  not  far 
behind  eye. 
e.  Gill- membranes  nearly  .separate,  free  from  the  isthmus;  body  scaly. 

Ophidhd*,  IV. 
oa,  Pseudobranchiae  absent  (or  rudimentary  in  some  Brottdidie). 

/.  Ventral  fins  wanting;  no  scales;  vent  at  the  throat.  Cabapid^,  III. 

ff.  Ventral  fins  well  developed;  vent  posterior,  normal;  dorsal  fin  single, 

low;  ventral  fins  short.  Brotulidjc,  V. 

Family  1.  CONGROGADID^. 

Body  elongate,  compressed,  naked,  or  covered  with  very  small  scales. 
Head  compressed.  Mouth  moderate,  horizontal,  the  lower  jaw  the 
longer;  teeth  moderate,  no  barbels.     Gills  4,  a  slit  behind  the  fourth; 
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pseudobranchiae  present.  Gill-membranes  more  or  less  broadly  con- 
nected, free  from  the  isthmus.  Dorsal  fin  lon^  and  low,  beginning- 
near  the  tip  of  the  pectoral  or  the  middle  of  body,  of  slender,  jointed 
rays;  anal  similar  to  dorsal,  both  connected  with  the  caudal  fin;  tail 
tapering;  pectoral  fins  small;  ventral  fins  wanting.  Vent  remote  from 
the  head,  without  papilla.  Vertebraj  numerous.  As  here  understood, 
this  family  consists  of  a  few  species  of  shore  fishes  of  the  Pacific. 

a.  Body  covered  with  small  scales;  tail  pointed,  the  dorsal  and  anal  united  around 
it;  a  short  superior  lateral  line  about  J  the  length  of  the  body.     Illerichthys,  1. 

i.  HIERICHTHYS  Jordan  and  Fowler,  new  genus. 
Hierichthys  Jordan  and  Fowler,  new  genus  {encryptes). 

Body  elongate,  compressed,  formed  much  as  in  P/udl^,  covered  with 
small,  smooth  scales;  a  short  superior  lateral  line  about  i  the  len^h 
of  the  body;  head  compressed,  rather  pointed,  the  lower  jaw  project- 
ing; mouth  moderate,  with  a  single  series  of  strong,  moderately  large 
teeth  in  each  jaw.  Dorsal  and  anal  low,  continuous,  of  soft  slender 
rays  only,  fully  united  with  the  caudal  fin  around  the  pointed  tail; 
insertion  of  dorsal  not  far  behind  the  nape;  pectorals  well  developed; 
no  ventrals.     Japan. 

(if/ooK,  a  temple,  the  Greek  cognate  of  MlyaJco^  the  "Temple  Island,'' 
where  the  type  species  was  found.) 

I.  HIERICHTHYS  ENCRYPTES  Jordan  and  Fowler,  new  species. 

Head  6i;  depth  10;  D.  75;  A.  64;  P.  10;  scales  about  82  in  a  lateral 
series,  about  30  in  a  vertical  series  in  the  middle  of  the  bod}";  head 
li  in  the  trunk;  head  and  trunk  a  little  less  than  twice  in  tail;  depth 
of  body  If  in  head;  eye  1^  in  snout,  4|  in  head,  2  in  maxillary; 
snout  3i  in  head;  maxillary  2i^;  pectorals  about  3^. 


.r-^-*^ 


Fig.  1— Hierichthys  encryptks. 


Body  elongate,  deep,  and  laterally  compressed.  Head  greatly  com- 
pressed laterally,  so  that  it  is  little  broader  than  the  bod}^;  the  snout 
sharply  pointed  and  the  lower  jaw  projecting;  eyes  lateral,  rather  close 
together;  interorbital  space  a  little  more  than  half  the  eye,  and  convex; 
nostrils  on  the  sides  of  the  snout,  the  posterior  very  near  the  front  mar- 
gin of  eye;  maxillary  long  and  reaching  the  middle  of  the  eye;  teeth 
moderately  large,  strong,  and  in  a  single  series  in  each  jaw;  tongue  long 
and  pointed,  free  in  front;  lips  rather  broad  and  thick.  Gill-openings 
very  broad,  the  membrane  forming  a  free  fold  ov^er  the  isthmus. 
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Head  naked,  except  the  cheeks  and  upper  portion  of  the  opercles, 
which,  together  with  the  body,  are  covered  with  small  cycloid  scales. 

Dorsal,  anal,  and  caudal  continuous,  the  latter  terminating  in  a  point 
medianly,  low,  and  of  more  or  less  uniform  height;  origin  of  dorsal 
over  posterior  part  of  pectoral;  pectorals  short.  Lateral  line  short, 
straight,  not  distinct,  running  high,  traceable  as  far  as  the  origin  of 
the  anal. 

Color  in  alcohol  pale  brown  with  traces  of  darker  niottlings  and 
blotches;  fins  darker  brown;  a  brown  spot  on  optn*cle. 

Length,  4yV  inches  (112  millimeters). 

Tyj}<\ — No.  7120,  Ichthyological  Collections,  Leland  Stanford  Junior 
University  Museum.  A  single  specimen,  No.  613  of  Ishikawa's  cata- 
logue, from  the  island  of  Myiako-shima  in  the  Riu  Kiu.  Presented 
by  the  Imperial  Museum  of  Tokyo. 

{ivKpvnrtjg^  one  hidden.) 

J^^amily  II.  ZOARCID.E. 

EELPOUTS. 

Body  elongate,  more  or  less  eel-shaped,  naked  or  covered  with  very 
small,  embedded,  cycloid  scales;  head  large:  mouth  large,  with  conical 
teeth  in  jaws,  and  sometimes  on  vomer  and  palatines;  bones  of  head 
unarmed.  Gill-membranes  broadly  united  to  the  isthnms,  the  gill- 
opening  reduced  to  a  vertical  slit;  pseudobranchije  present;  gills  4,  a 
slit  behind  the  fourth.  Doi-sal  and  anal  fins  very  long,  of  soft  rays 
only,  or  the  dorsal  with  a  few  spines  in  its  posterior  jx)rtion;  vertical 
fins  sometimes  confluent  around  the  tail;  pcH^torals  small;  ventnils 
jugular,  very  small  or  wanting;  if  present,  inserted  behind  the  eye. 
Lateral  line  obsolete  or  little  developed,  sometimes  bent  downward 
behind  pectorals,  sometimes  sending  a  liranch  on  median  line  back- 
ward. Gill-rakers  small;  pyloric  cfeca  rudimentary;  vent  not  near 
head.  Pseudobranchiaj  present.  Genera  a})out  15;  species  50.  Bot- 
tom fishes,  chiefly  of  the  Arctic  and  Antarctic  seas;  some  of  them,  at 
least,  are  viviparous,  and  some  descend  to  considerable  depths.  Dr. 
Gill  thus  enumerates  the  skeletal  characters  of  the  Zoareida^: 

Orbito-rostral  portion  of  the  cranium  contracted  and  shorter  than 
the  posterior,  the  cranial  cavity  open  in  front,  but  bounded  laterally 
by  the  expansion  of  the  annectant  parasphenoid  and  f rontals,  with  the 
supraoccipital  declivious  and  tectiform  behind,  the  occipitals  above 
inclined  forward  along  the  sides  of  the  supraoccipital,  and  the  exoccip- 
ital  condyles  distant,  with  the  hypercoracoid  foraminate  about  its  cen- 
ter, and  the  hypocoracoid  with  an  inferior  process  convergent  to  the 
proscapula.  These  characters  are  formulated  from  the  skeleton  of 
Zoarces  anguillaris, 

a,  Zoarcinx:  Dorsal  fin  low  behind,  some  of  ita  posterior  rays  short  and  spine  like; 
ventralfl  small;  scales  present;  teeth  strong,  conic,  in  jaws  only;  lateral  line 
present  along  middle  of  side. 

Digitized  by  VjOOQ IC 


746  PROCEEDINGS  OF  THE  NA  TIONAL  MUSEUM.  voi.  xxr. 

aa.  Dorsal  fin  continuous,  of  soft  rays  only ZoarceSf  2. 

b.  Lycodinx:  Ventral  fins  present. 

c.  Vomer  and   palatines  with  teeth;   lower  jaws  without  barbels;   dorsal  fin 

without  sculptured  scutes  at  base;  body  slender,  the  depth  12  to  20  in 
the  length;  lateral  line  lateral  in  position;  pectoral  fin  with  rounded  oat- 
lines,  the  lower  rays  not  greatly  produced LycenchelySy  3. 

bb.  Ventral  fins  entirely  wanting. 

d.  Gymndinse:  Teeth  moderate,  nearly  uniform  on  jaws,  vomer,  and  palatines; 

body  scaly;  body  compressed,  not  very  slender;  skull  cavernous. 
Bothrocara,  4. 

2.  ZOARCES  Cuvier. 

Enchelyopwt  Klein,  Ichthyologia,  Missus,  IV,  1747,  p.  52  (non-binomial;  not  oi 

Bloch  and  BcBifEiDER= Rhinonemus  Gill). 
Zoarces  Cuvikr,  R^gne  Animal,  2d  ed.,  II,  1829,  p.  175  {viviparus), 
Zoarchus  Swainson,  Nat.  Hist  Class'n  Fishes,  II,  1839,  p.  283  (viviparus). 
Enchdyopus  GihLy  Proc.  Ac.  Nat  Sci.  Phila.,  1863,  p.  258  {viviparus;  not  of  Bloch. 

and  Schneider). 
Macrozoarces  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1863,  p.  258  (anguiUaris). 

Body  elongate,  compressed,  tapering  posteriorly;  head  oblong, 
heavy,  narrowed  above,  the  profile  decurved;  mouth  large;  teeth 
strong,  conic,  bluntish  in  2  series  in  the  front  of  each  jaw  and  1  series 
on  the  sides;  teeth  in  outer  series  larger;  no  teeth  on  vomer  or  pala- 
tines; dorsal  fin  very  long,  low,  some  of  its  posterior  rays  much  lower 
than  the  othei^s,  developed  as  sharp  spines;  pectoral  fins  broad;  ven- 
trals  jugular,  of  3  or  4  soft  rays;  scales  small,  not  imbricated,  embedded 
in  the  skin;  lateral  line  slender,  lateral  in  position;  size  large;  species 
viviparous.  The  American  and  Asiatic  species  (subgenus  Macrozoarces) 
diflFer  from  the  European  type  of  Zoarces  Cuvier,  in  the  increased 
number  of  fin  rays  and  vertebrae.  In  Zoarces  viviparus  (Linnaeus),  the 
European  eelpout,  the  dorsal  rays  are  about  100,  the  anal  about  85, 
and  the  number  of  vertebrce  is  proportionally  diminished. 

{QcoapKps,  viviparous.) 

a.  ZOARCES  ELONGATUS  Kner. 

Zoarces  sp.    Kner,  Neue  Fische,  Godeffroy  Mua.,  1865,  p.  13;  DecastriB  Bay, 

Manchuria. 
Zoarces  ehngaius  Kner,  Sitzungsber.  Akad.  Wise.  Wien,  1868,  p.  52,  pi.  vii,  fig.  2; 

Okhotsk  Sea  (No.  1502  Wien.  Mus. ). 

Head  6i  to  6*;  depth  9  to  Hi;  D.  80  to  86-VII  to  XVI-28  to 
30;  A.  95  to  98,  or  more;  P.  20;  depth  of  body  If  to  If  in  head; 
eye  4  to  7;  snout  3|  to  6i;  maxillary  2i  to  3i;  pectoral  li  to  1^; 
head  1^  to  li  in  trunk;  head  and  trunk  li  to  If  in  tail. 

Body  mther  stout,  compressed,  elongate,  and  tapering  to  a  point 
behind.  Head  oblong,  compressed;  snout  blunt,  very  obtuse,  convex, 
and  rounded;  eyes  small,  anterior,  lateral  in  position,  and  much  larger 
in  the  young;  nostrils  on  the  sides  of  the  snout,  small,  and  nearer  the 
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tip  of  the  snout  than  the  eye;  lips  very  broad  and  fleshy;  mouth  large, 
the  maxillary  a  little  beyond  the  eye;  teeth  short,  conic>al,  rounded 
above,  and  in  a  single  series  in  the  upper,  and  in  two  series  in  the 
lower  jaw  in  front;  tongue  very  broad,  thick,  rounded,  and  little 
free  in  front.  Gill-openings  large,  the  isthmus  broad,  and  the  gill- 
membranes  joined  to  it. 

Head,  pectorals,  region  around  ventrals,  dorsal  and  anal  anteriorly, 
naked;  scales  of  body  very  small,  round,  numerous,  and  cycloid; 
small  scales  upon  the  basal  portions  of  the  dorsal  and  anal  posteriorly. 

Dorsal  beginning  before  the  gill-opening,  highest  anteriorly,  also 
higher  than  the  anal,  continuous  with  the  caudal  and  anal,  and  with  a 
small  lower  spinous  portion,  the  origin  of  which  is  distant  from  the 
tip  of  the  caudal  about  the  length  of  the  head;  caudal  small  and 
pointed;  pectoral  broad,  and  the  lower  rays  thick  and  fleshy;  ventrals 
jugular,  their  insertion  directly  behind  the  margin  of  the  preopercu- 
lum,  and  their  length  a  trifle  greater  than  the  eye.  Lateral  line  obsolete 
after  the  middle  of  the  body. 

Color  in  alcohol  dark  brown;  edge  of  dorsal  blackish  brown,  and  the 
fin  and  back  with  about  18  deep-brown  A-shaped  marks,  below  which, 
on  the  sides,  are  a  series  of  deep-brown  blotches;  a  narrow  streak 
from  the  eye  backward;  scales  rather  pale. 

Length  12^  inches  (31  millimeters). 

The  specimen  from  which  the  above  description  is  taken  was 
obtained  at  Iwani,  in  Shiribeshi,  Hokkaido. 

A  specimen  from  Hakodate,  in  the  museum  at  Hakodate,  has  105 
dorsal  rays,  the  spinous  part  short;  body  with  about  21  dark  cross- 
bands,  A-shaped,  and  each  with  a  spot  below;  pectorals  nearly  as  long 
as  head;  ventrals  very  short;  mouth  large,  extending  to  middle  of  eye. 

In  a  specimen  from  Sagalin  Island,  presented  by  the  Imperial 
Museum  of  Japan,  the  dorsal  has  87-VI-28  rays  and  spines. 

In  our  smallest  example,  from  Tishima,  Hokkaido,  the  spinous  fin 
is  very  long,  of  XIV  spines,  farther  from  the  tip  of  the  tail  than  the 
length  of  the  head,  about  the  fifth,  sixth,  and  seventh  dorsal  rays 
above,  a  deep-brown  round  spot;  scales  small;  length  4f  inches  (121 
milhmeters). 

In  spite  of  the  variation  exhibited  in  these  specimens,  they  do  not 
appear  to  us  to  justify  specific  distinction. 

{dongatuH;  elongate.) 

3.    LYCENCHELYS    Gill. 

Lycenchdya  GiLLf  Proc.  Acad.  Nat.  Sci.  Phila.,  1884,  p.  110  (murxna). 

This  genus  contains  small  and  very  slender  species,  diflFering  from 
Lycodes  m  the  elongation  of  the  body,  the  depth  being  from  10  to  20 
times  in  the  length.  The  lateral  line  is  single  and  median  in  all 
known  species.     The  genus  is  very  close  to  Lycodm^  but  the  position 
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of  the  lateral  line  sufficiently  defines  it,  especially  in  connection  with 
the  slender,  eel-like  form. 
{kvKos^  wolf;  /y^fXf ?,  eel.) 

3.  LYCENCHELYS  PCECILIMON  Jordan  and  Fowler,  new  species. 

Head5j;  depth  13;  I).  107;  A.  90;  P.  17;  depth  of  body  2f  in  head: 
snout  4ii;  eye  3|;  maxillary  2;  pectoral  If;  head  a  little  over  1  in 
trunk;  head  and  trunk  U  in  tail. 

•  Bod}^  elongate,  the  depth  more  or  less  uniform,  greatest  behind 
head,  and  the  trunk  tapering  behind;  compressed,  and  the  width  of 
the  head  greater  than  the  greatest  width  of  the  body.  Head  elongate, 
oblong;  snout  rather  blunt,  obtuse,  and  convex  above;  eyes  large, 
elongated,  anterior,  somewhat  directed  upward,  very  close  together 
and  greater  than  the  snout;  lips  moderately  broad;  mouth  large,  the 
maxillary  reaching  a  little  beyond  the  posterior  margin  of  the  eye; 
teeth  rather  large,  strong,  pointed,  and  in  a  single  series  in  each  jaw, 


Fig.  2.— LYCENCHELYS  PCECILIMON. 


those  of  the  upper  jaw  the  larger;  tongue  thick,  rounded,  rather 
long,  and  not  free  in  front.  Gill-openings  large,  lateral,  the  mem- 
branes broadly  united  to  the  isthmus. 

Head  naked,  also  the  nape,  region  about  ventrals,  and  pectorals; 
body  covered  with  sn^ll,  round  cycloid  scales;  the  greater  portion  of 
the  basal  parts  of  the  vertical  fins  posteriorl}"^  with  small  scales. 

Dorsal  almost  over  the  base  of  the  pectoral  but  posterior  to  the  gill- 
opening,  and,  like  the  anal,  uniform  in  height  to  near  the  end  of  the 
tail,  which  is  bluntly  pointed;  pectorals  moderately  broad  and  pointed; 
ventrals  thoracic,  rather  slender,  about  equal  to  eye.  Lateral  line 
obsolete,  a  trace  running  along  the  middle  of  the  sides. 

Color  in  alcohol  pale  brown;  sides  with  11  H -shaped,  deep-brown 
markings  extending  on  the  vertical  fins,  posteriorly  these  lose  the 
middle  and  upper  connecting  bars  and  form  about  8  deep-brown 
vertical  bars;  upper  surface  of  head  brownish,  with  several  oblique 
bars  across,  one  from  the  eye;  lips  blackish  brown  above;  lower  surface 
of  the  trunk,  pectorals,  ventrals,  and  anterior  portion  of  anal  pale. 
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Length  5||  inches  (150  millimeters). 

Ti/jpe.^-^o,  50578,  U.  S.  National  Museum. 

Locality,  Station  3768,  off  Kinkwazan  in  Matsushima  Bay,  where  it 
was  dredged  by  the  U.  S.  Fish  Commission  steamer ^l/ia/r^;;^^. 

This  species  is  known  to  us  from  the  type  described  above,  and 
another  small  specimen,  cotypical,  is  No.  7121,  Ichthyological  Collec- 
tions, Leland  Stanford  Junior  University. 

{TtotKiXetjAcov^  in  varied  garb.) 

4.  BOTHROCARA  Bean. 
Boihrocara  Bean,  Proc.  U.  S.  Nat.  Mus.;  1890,  p.  38  (moUU). 

Body  elongate,  compressed,  semitranslucent,  covered  with  small 
scales;  small  teeth  in  jaws  and  on  vomer  and  palatines;  mucous  pores 
about  head  largel}'^  developed,  no  ventral  fins;  dorsal  and  anal  joined 
to  caudal.     Deep-sea  fishes  allied  to  Lyood<is^  but  lacking  ventrals. 

{/Sodpog^  cavity;  Kccpa^  head.) 

4.  BOTHROCARA  ZESTA  Jordan  and  Fowler,  new  species. 

Head  5;  depth  8|;  D.  112;  A.  1)2;  P.  17;  eye  f)i  in  head;  2  in  snout; 
I'i  in  interorbital  space;  2ii  in  maxillar\^;  snout  3^  in  head;  maxillary 
2i  in  head;  depth  of  head  IJ  its  length;  pectoral  2  in  head;  head  1  in 
trunk;  head  and  trunk  li  in  tail;  width  at  corners  of  mouth  8  in  head. 


Fio.  3.— Bothro<:ara  ze8Ta. 

Body  elongate,  greatly  compressed,  and  tapering  to  a  point.  Head 
very  broad,  its  breadth  IJ  in  its  length;  large  muciferous  cavities 
covered  with  rather  strong  soft  membrane;  eye  mther  small,  high, 
and  before  the  center  of  the  length  of  the  head;  maxillary  large  and 
reaching  to  below  the  posterior  part  of  the  eye;  teeth  in  the  upper 
jaw  in  two  series,  the  outer  the  larger;  teeth  in  lower  jaw  in  a  single 
series  on  the  sides  and  in  front  with  several  series  forming  a  rather 
large  patch  about  the  symphysis;  palatine  and  vomerine  teeth  in  a 
single  series;  tongue  rather  large,  thick,  rounded,  and  free  in  front; 
nostrils  each  in  a  small  tube  nearer  the  tip  of  the  snout  than  the  eye 
and  a  trifle  nearer  each  other  than  the  interorbital  space;  interorbital 
space  rather  convex;  snout  produced,  rounded;  lips  fleshy;  upper  jaw 
produced  beyond  the  lower.  Gill-opening  large,  the  gill-membrane 
rather  narrowly  joined  to  the  isthmus;  pseudobranchia3  a  few  small 
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filaments;  gill-rakers  rather  numerous  and  of  moderate  size;  branch- 
iostegals  strong  and  6  in  number. 

Head  naked,  the  body  covered  with  very  small  round  cycloid  scales. 

Dorsal,  anal,  and  caudal  continuous,  the  latter  terminating  in  a  sharp 
point;  origin  of  the  dorsal  a  little  behind  the  base  of  the  pectoral; 
pectoral  broad  and  pointed.     Lateral  line  absent. 

Color  in  alcohol  plain  brown,  each  scale  on  the  body  a  little  lighter; 
pectorals  pale  with  their  basal  portions  brownish;  gill  openings  black 
inside. 

Length,  19  inches  (482  millimeters). 

Type.—iio,  50576,  U.  S.  National  Museum. 

Locality,  Station  3696,  Sagami  Bay,  from  the  U.  S.  Fish  Commission 
steamer  Alhatrfms  dredgings. 

Cotypes  from  Station  3696,  in  Sagami  Bay,  where  they  were  dredged 
by  the  U.  S.  Fish  Commission  steamer  Albatross^  are  in  the  Leland 
Stanford  Junior  University. 

This  species  is  very  close  to  Bothrocara  tmMh  of  Bean,  and  is  dis- 
tinguished chiefly  by  the  increased  number  of  dorsal  and  anal  rays, 
which  are  at  least  112  without  any  of  the  caudal  rays. 

(C^^rro?,  soft  boiled,  in  allusion  to  the  cavernous  head.) 

Family  HI.  CARAPID^. 
PEARL-FISHES. 

Body  elongate,  compressed,  tapering  into  a  long  and  slender  tail; 
no  scales;  teeth  cardiform  on  jaws,  vomer,  and  palatines;  canine  teeth 
often  present;  no  barbels;  lower  jaw  included;  vent  at  the  throat;  gill- 
membranes  somewhat  united,  free  from  the  isthmus;  no  pseudo- 
branchiae;  no  pyloric  caeca;  vertical  fins  very  low,  confluent,  without 
spines;  no  ventral  fins;  pectoral  fins  present  or  absent.  Small  shore 
fishes  of  tropical  seas,  often  living  in  shells  of  mollusks,  echinoderms, 
etc.,  being  especially  often  commensal  with  the  pearl  oyster  and  with 
the  larger  Ilolothurla. 

a.  Pectoral  fins  present;  no  distinct  caudal  fin;  gill-membranes  connected  ante- 
riorly only Carapus,  6 

8.  CARAPUS  Rafinesque. 

Carapus  Rafinesque,    Indice.   Ittiol.   Siciiiana,  1810,   p.   57  {acm\  originally 

intended  for  a  Gymnoius), 
Fieras/er  Cuvier,  R^e  Anim.,  Ist.  ed.,  II,  1817,  p.  2393  {imherhe  —  acm). 
Echiodon  Thompson,  Proc.  Zool.  Soo.  Lond.,  1837,  p.  55  (dnimmondi). 
Diaphasia  Lowe,  Proc.  Zool.  Soc.  Lond.,  1843,  p.  92  (aciis), 
OxybeUs  Richardson,  Voy.  Erebus  and  Terror,  Fishes,  1846,  p.  74  (hornet). 
Porobronchus  Kaup,  Ann.  Mag.  Nat.  Hist,  1860,  p.  272  (larva of  Fieras/er  acus). 
Cxirapus  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1864,  p.  152  (after  Rafinesque,  1810). 
VexiUifer  Gasco,  Bull.  Assoc.  Nat.  Med.  Napoli,  1870,  p.  59  (larva  of  FUrasfer 

acus). 
Le/royia  J ovESf  Zoologist,  IX,  1874,  p.  3838  (bermxidensis). 
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Gill -membranes  little  connected,  leaving  the  isthmus  bare.  No  dis- 
tinct caudal  fin;  pectoral  fins  developed.  The  species  of  this  genus 
are  not  well  known,  and  their  characters  and  nomenclature  are  uncer- 
tain. 

(Carapo^  the  Portuguese  name  of  Gymnotus^  with  which  genus  this 
fish  was  supposed  to  be  congeneric.  In  case  the  name  Carapm  is 
regarded  as  a  synonym  of  Gymnottts  the  name  Fierasfer  should  be 
.restored.) 

5.  CARAPUS  KAGOSHIMANUS  (SteindachnerandDoderlein). 

Fierasfer  kagoskimamis  Steindachner  and  Doderlein,  Fische  Japans,  IV,  1887, 
p.  27;  Kagoehima. 

Head  7i  (in  total);  depth  13i  (in  total);  eye  If  in  snout;  3i  in 
head;  2^  in  interorbital  space;  head  2i  times  as  long  as  wide,  and  If 
times  as  long  as  deep;  pectoml  2f  in  head.  Small  teeth  in  both  jaws, 
on  the  vomer  and  palatines,  the  vomerine  in  a  short  band.  Gill-open- 
ings broad;  the  united  gill-membranes  joined  only  to  a  small  part  of 
the  isthmus.  Vertical  fins  very  low,  the  dorsal  no  more  than  f  the 
length  of  the  body;  origin  of  anal  below  base  of  pectoral.  Color  uni- 
form pink;  top  of  head  with  fine  black  dots.  Length  4Ji  inches  (110 
millimeters).  Locality,  harbor  of  Kagoshima.  (Steindachner  and 
D^Jderlein.) 

Not  seen  by  us. 

Family  IV.  0?mDUDM. 

CUSK-EELS. 

Body  elongate,  compressed,  more  or  less  eel-shaped,  usually  covered 
with  very  small  scales,  which  are  not  imbricated,  but  placed  in  oblique 
series  at  right  angles  with  each  other;  head  large;  lower  jaw  included; 
both  jaws,  and  usually  vomer  and  palatines  also,  with  villifonn  or 
cardiform  teeth;  premaxillaries  protractile;  gill-openings  very  wide; 
the  gill-membranes  separate,  anteriorly  narrowly  joined  to  the  isthmus 
behind  the  ventrals;  pseudobranchiee  small.  Gills  4,  a  slit  behind  the 
fourth;  vent  more  or  less  posterior.  Vertical  fins  lower,  without 
spines,  confluent  around  the  tail;  tail  isoceroal;  ventral  fins  at  the 
throat,  each  developed  as  a  long  forked  barbel.  Air  bladder  and  pylo- 
ric caeca  present.  To  this  Dr.  Gill  adds  also  the  following  characters, 
shared  more  or  less  by  related  families:  ^'Orbitorostral  portion  of 
cranium  contracted  and  shorter  than  the  posterior,  the  cranial  cavity 
closed  in  part  by  the  expansion  and  junction  of  the  parasphenoid  and 
frontals,  the  supraoccipital  horizontal  and  cariniform  posteriorly,  the 
exoccipitals  expanded  backward  and  upward  behind  the  supraoccipi- 
tal, the  exoccipital  condyles  contiguous,  and  with  the  hypercoracoid 
(scapula,  Parker)  fenestrate  (or  foraminate)  about  its  center,  and  the 
hypocoracoid  with  its  inferior  process  divergent  from  the  proscapula.'' 
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Genera  7,  species  about  25.     Carnivorous  fishes,  found  in  most  warm 
seas,  some  of  them  descending  to  considerable  depths,  the  group  espe 
cially  well  represented  in  tropical  America. 

a.  Head  scaleless;  scales  of  body  rudimentary,  scarcely  embedded;  opercle  eliding 
in  a  sharp  spine,  concealed  by  the  skin;  air  bladder  short  and  broad,  with  a  large 
foramen  behind Olophidium,  6 

6.  OTOPHIDIUM    Gill. 
Otophidium  Gill,  in  Jordan,  Cat.  Fish.  North  Amer.,  1885,  p.  126  {omostigma). 

This  genus  differs  from  Ophidion  in  the  form  of  the  air  bladder, 
which  is  short  and  thick  and  with  a  large  foramen.  The  opercle  ends 
in  a  concealed  spine  as  in  Chilara, 

{ovg^  ear;  Ophidiiim,) 

6.  OTOPHIDIUM   ASIRO  Jordan  and  Fowler,  new  species. 

Head  5;  depth  6f ;  D.  155;  A.  125;  P.  25;  eye  4  in  head,  2\  in  max- 
illar}' ;  snout  5  in  head,  2*^  in  maxillary;  maxillary  If  in  head;  pectoi-al 
2i;  depth  of  head  li  in  its  length;  head  1  in  trunk;  head  and  trunk 
If  in  tail. 


Fig.  4.— Otophidium  asirg. 


Body  elongate,  deep  and  compressed,  the  tail  tapering  to  a  point. 
Head  compressed,  about  as  broad  as  body  in  front;  snout  rather 
bluntly  rounded;  eye  large,  its  posterior  edge  much  nearer  tip  of  snout 
than  gill-opening;  maxillary  reaching  a  little  beyond  posterior  margin 
of  eye,  and  its  distal  extremity  expanded  so  that  it  is  equal  to  i  it« 
length;  nostrils  rather  small  directly  hi  front  of  the  eye;  teeth  in 
rather  broad  bands  in  the  jaws,  and  with  an  outer  enlarged  series; 
vomerine  and  palatine  teeth  conical;  tongue  rather  slender,  pointed, 
and  adnate  to  the  floor  of  the  mouth.  Gill-openings  very  large,  joined 
to  the  isthnuis;  pseudobninchiie  of  a  few  small  filaments;  gill-rakers 
large,  3  +  3  in  the  first  arch.     Opercular  spine  large,  covered  by  skin. 

Head  naked;  body  covered  more  or  less  with  elongated  small  cycloid 
scales. 

Dorsal,  anal,  and  caudal  continuous,  the  latter  tenninating  in  a  point; 
origin  of  the  dorsal  before  the  tip  of  the  pectoral;  pectoral  rather 
small,  its  margin  rather  pointed;  ventrals  jugular,  of  two  rather  long 
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filaments,  the  longest  about  li  in  head,  and  their  bases  anterior  to  the 
middle  of  the  eye.  Lateral  line  superior,  on  the  back,  and  concurrent 
with  its  dorsal  outline  to  the  base  of  the  caudal.  Air  bladder  large, 
thick,  and  short,  with  a  large  foramen. 

Color  in  alcohol  plain  uniform  brown,  the  edges  of  the  caudal, 
dorsal,  and  anal  blackish  brown;  opercles  brassy. 

Length,  S^V  inches  (204  millimeters). 

Ti/j}e. — No.  71'23,  Ichthyological  collections,  Leland  Stanford  Junior 
Universit}^  Museum.  Locality,  Misaki;  presented  by  the  Imperial 
University  of  Tokyo. 

(asiro^  the  vernacular  name.) 

Family  V.  BROTULID^. 

Body  elongate,  compressed,  regularly  tapering  behind,  the  tail  gen- 
erally subtruncate  at  base  of  caudal  fin,  not  isocercal;  ventsubmedian; 
scales  cycloid  and  minute,  embedded  in  the  lax  skin,  which  more  or  less 
envelopes  the  fins,  sometimes  wanting;  mouth  large,  with  teeth  asually 
in  broad  bands  on  jaws,  vomer,  and  palatines;  gill-openings  ver^'^  large, 
the  membranes  mosth'  free  from  the  isthmus;  vertical  fins  united  or 
continuous  at  base  of  caudal;  dorsal  fin  beginning  not  far  from  nape; 
caudal  narrow  or  pointed;  ventral  fins  small,  few-rayed,  attached  to 
the  humeral  arch  and  more  or  less  in  advance  of  pectoral.  Pyloric 
cjeca  few  (I  or  2),  rarely  obsolete  or  in  increased  number  (12);  max- 
illaries  generally  enlarged  behind  and  produced  toward  the  upper 
angle.  Pseudobranchiae  small  or  wanting,  hypercoracoid  with  the 
usual  foramen,  as  in  Blennioid  fishes.  These  fishes  are  closel}'^  related 
to  ZfHircidrt.  In  spite  of  curious  external  resemblances  to  the  Gadidce^ 
their  affinities  are  decidedly  with  the  Blennioid  forms  rather  than  with 
the  latter.  Species  largely  of  the  depths  of  the  sea;  2  species  in  Cuba 
degenerated  into  blind  cave  fishes. 

a.  Br(>tulin:v:  Snout  and   lower  jaw  eatih  with  about  8  long  barbels;  vertical  fins 
united;  ventraln  close  toj<ether,  each  of  two  raya  divided  at  the  tips  ..BrotuUty  7 
aa.  Snout  and  lower  jaw  without  barlKjls. 
b.  Bi/thitiih-r:  Caudal  not  differentiated,  on  a  distinct  caudal  peduncle;  eyes  well 
(leveloi)ed;  IxkIv  scaly;  ventrals  inserted  on  the  isthmus  near  the  humeral 
symphysis;  deep-sea  species. 
c.  Pectoral  fins  normal,  the  lower  rays  not  elongate. 

d.  Ventral  fins  close  together,  each  of  a  single  undivided  ray;  lateral  line  sim- 
ple, ol)s<:)lete  behind;  preojwrcle  unarmed;  opercle  with  a  single  spine. 
r.  Head  naked,  covered  with  loose  skin,  with  fine  papilUe;  bones  of  skull 

extremely  cavernous Myx<tcq[)halw<^  8 

ee.   Head  largely  scaly Sirembo,  9 

(id.  Ventral  fins  of  two  rays  each,  separated  at  tip. 
/.  I^ateral  line  simple,  indistinct  posteriorly. 
g.  Preopercle  unarmed ;  head  large. 

h.  Ventral  fins  w^ell  separated,  rather  long Bassogigaj^,  10 

gg.  Preoix?rcle  with  2  spines;  head  extremely  scaly Waiasen^  11 

Proc.  ^\  M.  vol.  XXV— 02 48 
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ggg.  Preopercle  with  3  epines;  head  naked  anteriorl v.. ITopZo&roeu^  12 

ff.  lateral  line  represented  by  three  rows  of  pores,  dorsal,  lateral,  and 

ventral;  head  with  numerous  spines  and  mucous  pores;  opercular 

spine  straight* PorogaduSj  13 

cc.  Pectoral  with  the  lower  rays  free,  produced  beyond  the  upper;  preopercle 
with  3  spines;  ventrals  simple,  well  separated Piero%d<mu8,  14 

7.  BROTULA  Cuvier. 
Brotiila  CrviER,  R^gne  Animal,  2d  ed.,  II,  1829,  p.  296  {barhaJta). 

Body  elongate,  compressed,  covered  with  minute,  smooth  scales;  eye 
moderate;  mouth  medium,  with  villiform  teeth  on  jaws,  vomer,  and 
palatines;  lower  jaw  included;  each  jaw  with  8  barbels  on  each  side. 
Dorsal  fin  long  and  low,  the  dorsal  and  anal  joined  to  the  caudal.  Ventral 
finy  close  together,  very  slender,  each  of  two  ra^^s  separated  at  the  tip. 
Eight  branchiostegals.  Air  bladder  large,  with  2  horns  posteriorly. 
One  p\^loric  caecum.     Vertebra?  16  +  39  =  55.     Tropical. 

(hrota/a,  Spanish  name  of  Brotula  barhata.) 

7.  BROTULA    MULTIBARBATA  Schlcgcl. 

ITACHI-UWO  (WEASEL-FISH);  UMINAMAZU   (SEA  CAT-FISH). 

Brotula  findtiixtrhata  Sciileokl,  Fauna  Japonica,  Poiss.,  1847,  p.  251,  pi.  iii,  fig.  2; 
Nagasaki.— GtTNTHER,  Cat.  Fish.,  IV,  1862,  p.  371;  Japan,  Celebes,  Amboina, 
Burn.— IsHiKAWA,  Prel.  Cat.,  1897,  p.  26;  Tokyo. — Steindachnbr,  Reise 
H,  M.  S.  Aurora,  1898,  p.  216;  Kobe  (good  description). 

Brotula  japonica  Steindachnbr  and  Doi>erlein,  Fische  Japans,  IV,  1887,  p.  24; 
Tokyo. 

Head,  5  (in  total);  depth.  J:  to  4i  (in  total);  D.,  C,  and  A.  186; 
P.  22;  V.  1;  B.  8;  Cfec.  pylor,  2;  interorbital  spa<;e,  i  the  eye;  ven- 
tral, I  of  head. 

Body  elongate,  the  tail  very  conipressed  and  terminating  in  a  point; 
swelling  of  trunk  behind  pectorals  somewhat  more  than  half  the  depth 
of  the  body.  Head  rounded  above;  eye  equal  to  snout;  snout  with  a 
slight  projection  al)<)ve  in  front;  maxillary  extends  to  the  posterior 
border  of  the  eye;  jaws  about  equal,  or  the  lower  a  little  shorter;  a 
band  of  velvety  teeth  in  jaws,  on  vomer,  and  on  palatines;  opercular 
margin  pointed  behind;  operculum  with  a  strong  spine  posteriorly; 
mandibular  barbels  0,  the  longest  about  ^  the  head;  6  superior  barbels, 
these  1^  longer  than  those  below. 

Body  and  head  covered  with  small,  smooth,  round  scales,  the  sur- 
face finely  granulated. 

Dorsal,  anal,  and  caudal  continuous,  and  the  last  terminating  in  a 
rounded  point;  the  origin  of  the  dorsal  is  about  over  that  of  the  pec- 
toral; pectorals  inferior,  rounded,  hardly  half  the  head;  ventrals  close 
together,  of  2  filaments  united,  the  inner  i  shorter  than  the  outer. 
Vent  in  about  f  the  total  length.  Lateral  line  superior,  with  a  dis- 
tinct curve  anteriorlv. 
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General  color  when  fresh  reddish  brown;  abdomen  paler;  pectorals 
olivaceous;  all  the  fins  bordered  with  whitish;  lips,  barbels,  and  ven- 
trals  somewhat  reddish;  iris  grayish.     Shimabara.     (Schlegel.) 

This  species  is  apparently  rare  in  Japan;  no  specimens  being  found 
in  our  coUections.  It  was  described  by  Schlegcl  from  Shimabara,  near 
Nagasaki,  by  Doderlein  from  oflF  Tokyo,  and  by  Steindachner  from 
Kobe. 

{mvltum^  many;  harbntus^  beai'ded.) 

8.  MYXOCEPHALUS  Steindachner  and  Ddderlein. 

MyxocephaltM  Steinda(:hner  and  D(5dbrlbin,  Fiache  Japans,  IV,  1887,  j).  25. 
(japonicus). 

Body  short,  rather  deep,  greatly  compressed,  and  ending  in  a  point 
behind;  covered  with  moderate-sized,  smooth,  and  elongate  scales. 
Head  very  large,  broad,  thick,  rounded,  without  scales,  covered  with 
soft  loose  skin  beset  with  small,  short,  shred-like  filaments  or  papillae; 
the  bones  with  large  mucous  cavities  opening  by  pores.  Eye  small, 
mouth  rather  large;  teeth  villiform  on  vomer,  palatines,  and  in  jaws; 
no  barbels;  preopercle  unarmed;  opercle  with  a  spine.  Gill-openings 
very  large  and  the  membranes  narrowly  free  over  the  isthmus.  Dorsal 
and  anal  in  a  broad  basal  membrane  in  front.  Ventrals  close  together 
below  opercles,  each  of  a  single  ray.  Lateral  line  arched  till  over 
vent,  then  straight  to  the  base  of  the  caudal.  No  pyloric  caeca.  Pseu- 
dobranchiae  rudimentary  or  absent. 

{pivSog,  mullet;  KetpaXp,  head.) 

8.  MYXOCEPHALUS  JAPONICUS  Steindachner  and  Ddderlein. 

ITACHI   (MINK  OR  AVEASEL). 

Myxocephalu^  japonicus  Steindachner  and  D5derlbin,  Fische  Japans,  IV,  1887, 
p.  25;  off  Tokyo. 

Head  3i;  depth  about  4;  D.  134;  A.  100;  P.  31;  V.  1;  greatest 
depth  of  body  li  in  the  head;  breadth  of  head  li;  depth  of  head 
about  li;  interorbital  space,  *S;  width  of  mouth,  2i;  maxillary,  2i; 
snout  5;  eye  7;  eye,  li  in  snout,  3  in  maxillary,  2i  in  interorbital 
space;  pectoral  li  in  head;  ventral,  2. 

Body  greatly  compressed,  rather  short  and  deep,  the  tail  tapering 
to  a  point.  Head  very  large,  broad,  thick,  and  oblong;  snout  very 
blunt,  obtuse,  broad,  and  rounded  above;  eye  small,  lateral,  its  pos- 
terior margin  at  the  first  third  of  the  head;  preorbital  and  infra- 
orbitals broad;  posterior  nostrils  large,  directly  in  front  of  the  eye; 
anterior  nostrils  in  a  large  tube  near  the  tip  of  the  snout;  a  large  pore 
exterior  to  the  anterior  nostrils  on  each  side,  another  on  each  side  of 
the  head  above;  gill-rakers  large,  thick,  more  or  less  variable  and 
about  7*5;  a  slit  after  the  fourth  gill-arch. 
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Head  naked,  the  rest  of  the  body  covered  with  elongate  smooth 
cycloid  scales.  Along  the  bases  of  the  dorsal  and  anal  anteriorly  a 
rather  thin  broad  membrane  concealing  the  bases  of  the  fin  rays. 

Dorsal  originating  a  little  behind  the  base  of  the  pectoral,  confluent 
with  the  anal  and  caudal,  the  latter  terminating  in  a  shaiT)  point;  i>ec- 
toral  long,  its  base  thick,  broad,  and  the  middle  rays  forming  a  blunt 
angle;  nostrils  close  together  and  situated  a  little  posterior  to  the  pos- 
terior margin  of  the  preoperculum.  Lateral  line  high  in  front,  curved 
till  about  over  the  vent,  when  it  runs  medianly  along  the  sides  to  the 
base  of  the  caudal. 

Color  in  alcohol  uniform  dark  brown;  pectorals,  dorsal,  caudal,  anal, 
and  inside  of  gill-opening  black;  the  filaments  on  the  head  blackish; 
lower  surface  of  the  head  slightly  pale. 

Total  length,  lof  inches  (400  millimeters). 


Fig.  5. — Myxocephalus  japonicits. 

This  species  is  known  to  us  from  the  specimen  described  above,  col- 
lected at  Uraga,  near  Misaki,  by  Capt.  Alan  Owston.  It  diflFers  from 
Steindachner's  description  somewhat,  especially  in  the  presence  of 
rudimentary  or  small  pseudobranchiae,  slightly  broader  head,  and 
greater  number  of  tin  rays. 

9.  SIREMBO  Bleeker. 

Sirnnbo  Bleeker,   Act.   8oc.   8ci.   Incio.    Neiierl.,   Ill,  Japan,   IV,  1858,  p.   22 

(iml}erbis). 
Broiella  Kaup,  VViej^^iann's  Archiv,  1858,  p.  92  (imberbw). 

Body  elongate,  covered  with  very  small  scales.  Lateral  line  simple, 
well  developed  anteriorly,  indistinct  behind.  Eye  moderate,  vertical 
fins  united;  ventral  fins  each  reduced  to  a  single  filament,  the  two 
inserted  close  together,  on  the  humeral  symphysis.  Jaws,  vomer,  and 
palatines  with  bands  of  villiform  teeth.  Lower  jaw  included.  Snout 
without  barbels.  Air-bladder  present.  Preopercle  unarmed;  opercle 
with  spines.     Shore  fishes  of  Japan. 

(Name  unexplained.) 
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9.  SIREMBO  IMBERBIS  Schlegel. 
UMIDOJO  (SEA  LOACH). 

Brotula  imberbis  Schlegel,  Fauna  Japonica,  Poiss.,  1847,  pi.  253,  p.  iii,  fig.  3; 

Nagasaki. 
Sirembo  imberbis  Bleeker,  Act.  Soc.  Sen.  Indo  Nederl.,111,  1857,  Japan,  IV,  p.  22. 

Head  4J;  depth  54;  D.  about  90;  A.  about  67;  P.  22;  V.  1; 
depth  of  bod}^  IJ  in  head;  eye  4  in  head,  2  in  maxillary;  snout  5  in 
head,  2i  in  maxillary;  pectoral  1|  in  head;  ventrals  1^;  head  1  in 
trunk;  head  and  trunk  about  1|  in  tail. 

Body  oblong,  greatly  compressed,  and  the  tail  tapering  to  a  point. 
Head  oblong,  compressed;  snout  truncate,  rounded,  blunt,  less  than 
the  eye;  eye  superior,  somewhat  elongate,  its  posterior  margin  much 
nearer  the  snout  than  the  gill-opening;  mouth  large,  the  maxillary 
expanded  and  reaching  a  little  beyond  the  eye;  expanded  extremity  of 
maxillary  with  its  posterior  edge  concave  and  its  breadth  at  this  point 
about  two-thirds  the  eye;  nostrils  lateral,  in  front  of  eye  on  the  snout; 
interorbital  space  a  little  less  than  eye,  and  almost  flat;  teeth  in  villi- 
form  bands  in  the  jaws  and  on  vomer  and  palatines;  tongue  very  thick, 
pointed,  and  little  free  in  front;  infraorbital  rather  narrow;  lips 
rather  fleshy.  Gill-openings  large,  the  membranes  not  united,  and 
the  isthmus  narrow;  pseudobranchise  rather  small;  gill-rakers  5  + 15, 
and  only  those  on  the  upper  part  of  the  arch  below  the  >)end  elongated 
and  thick,  the  others  small,  rounded,  and  rudimentary. 

The  body  covered  with  rather  large,  round  scales.  Head  almost 
entirely  scaled. 

Doi'sal  beginning  behind  the  pectoral  and,  like  the  anal,  rather  high; 
dorsal,  anal,  and  caudal  confluent,  the  latter  ending  in  a  sharp  point; 
pectoral  rather  broad,  pointed  behind;  ventrals  jugular,  each  of  a 
single  ray  and  with  their  bases  close  together  below  the  posterior  part 
of  the  eye.  Lateral  line  superior  and  concurrent  with  the  back  to  the 
base  of  the  caudal. 

Color  in  alcohol  brown,  darker  above,  paler  beneath,  and  silvery; 
opercles  with  a  dark  spot;  pale  longitudinal  stripes  on  the  sides,  the 
first  from  the  snout  across  the  upper  part  of  the  eye,  so  that  a  dark 
stripe  runs  below  this  through  the  e3^e,  then  below  this  latter  another 
white  stripe  from  the  base  of  the  pectoral  above,  and,  finally,  below 
this  another  darker  one,  which  is  indistinct;  along  the  base  of  the 
dorsal  are  a  number  of  dark-brown  blotches,  and  another  series  is  also 
seen  along  the  lateral  line;  bases  of  dorsal,  anal,  and  caudal  very  pale; 
dorsal  margined  broadly  with  blackish,  the  tail  grayish,  the  anal  with 
a  narrow  white  border,  and  also  with  a  blackish  marginal  longitudinal 
band;  pectorals  and  ventrals  pale. 

Length  9^^  inches  (230  millimeters). 

Described  from  Nagasaki  examples. ' 
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This  species  occurs  at  moderate  depths  and  is  common  in  southern 
Japan.  Our  numerous  si)ecimcns  are  from  Tokyo,  Misaki,  Wakanoura, 
and  Nagasaki.  At  Nagasaki  it  is  especially  abundant,  and  is  hy  no 
means  a  deep-water  fish. 

{ijnherhis^  beardless.) 

lO.  BASSOGIGAS  Gill. 
Basso^gas  GihLy  in  Goodeand  Bean,  Oceanic  Ichthyology,  1895,  p.  329  (grandUi), 

Body  elongate,  compressed,  coverexi  with  thick,  heavy  skin,  which 
obscures  all  the  angles  of  the  skull.  Scales  small,  covering  the  head 
completely.  Lateral  line  indistinct  behind.  Eye  moderate.  Vertical 
tins  united  about  the  tail;  ventral  fins  well  separated,  each  one  a  bifid 
filament.  Snout  slightly  produced,  without  barbels,  the  lower  jaw 
slightly  included.  Villiform  teeth  on  jaws,  vomer,  and  palatines,  the 
vomerine  patch  V-shaped.  Opercle  with  a  long  sharp  spine;  preopercle 
unarmed.  Air  bladder  present;  pseudobranchiae  small.  Deep  seas, 
both  Atlantic  and  Pacific. 

{/Saffffos,  deep  sea;  ytyd^^  giant.) 

lo.  BASSOGIGAS  GRANDIS  Gunther. 

SHrembo  grandis  GOnthkr,  Ann.  Mag.  Nat.  Hist.,  XX,  1877,  p.  437;  near  Yoko- 
hama in  deep  water. 

Neohythites  grandis  GOnther,  Deep  Hea  Fishes.  Challenger,  p.  100,  pi.  xxi,  fig.  A; 
near  Yokohama. 

Head  mther  short  and  broad,  with  obtuse  snout  overlapping"  the 
lower  jaw;  eye  small,  about  i  the  length  of  snout  and  ^\  the  bead; 
mouth  rather  wide,  the  maxillary  extending  to  l)ehind  the  eye;  barbels 
none;  teeth  of  jaws,  vomer,  and  palatines  in  villiform  bands;  vomerine 
teeth  form  a  triangular  patch  nuich  broader  than  long;  width  of  pala- 
tine band  exceeds  that  of  intermaxillary;  a  deep  groove  in  the  skin 
descends  from  the  anterior  nostril  toward  the  maxillary  and  reascends 
toward  the  median  line  of  the  extremit\'^  of  the  snout,  cutting  oflF  an 
anterior  lobe  as  in  some  scironoids;  several  pores  leading  into  the 
muciferous  system  are  hidden  in  the  groove;  a  few  small  open  pores 
near  the  symphysis  of  the  mandible;  nostrils  gaping,  oval  openings,  of 
which  the  anterior  is  surrounded  by  a  membranous  wall;  prex)perculum 
crescent  shaped,  without  any  armature;  operculum  with  a  strong  spine 
above. 

Scales  minute;  also  the  entire  head,  even  the  space  tetween  the  nos- 
trils, covered  with  minute  scales. 

Dorsal,  like  the  anal,  enveloped  in  a  thick,  scaly  skin;  it  begins  with 
short  rays  above  the  middle  of  the  pectoral;  pectoral  rounded,  broad, 
and  remarkably  short,  about  half  as  long  as  the  head;  ventrals  inserted 
below  the  angle  of  the  preoperculum;  each  ventral  filament  is  bifid, 
the  inner  part  being  the  longer;  distance  of  vent  from  root  of  pectoral 
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more  than  the  length  of  the  head.  Lateral  line  indistinct  for  the 
greater  part  of  the  course. 

Color  brown,  darker  behind,  lighter  in  front;  fins  blackish,  cavity 
of  mouth  gray,  peritoneum  black.  Total  length  29i  inches;  head  5f 
inches;  ventral  filament  3  inches;    snout  to  vent  12^  inches. 

Locality,  south  of  Tokyo,  near  Yokohama,  at  Station  237  (Challenger) 
in  1,875  fathoms.     (Gunther.)     Not  taken  by  us. 

(Grandis^  great.) 

11.  WATASEA  Jordan  and  Snyder. 
Wcitasea  Jordan  and  Snyder,  Proc.  U.  S.  Nat.  Mus.,  1900,  p.  765  {sivicola). 

Body  elongate  and  completely  covered  with  small  scales.  Head 
scaled,  blunt;  eye  moderate;  the  jaws  equal;  no  barbels;  teeth  in  jaws, 
vomer,  and  palatines  minute,  blunt,  and  in  bands;  preopercle  with 
two  spines;  vertical  fins  united,  the  caudal  pointed;  pectorals 
accutely  rounded;  ventrals  close  together,  each  of  two  rays;  eight 
branchiostegals. 

(Named  for  Sho  Watase,  professor  of  Animal  Morphology  in  the 
Imperial  University  of  Tokyo.) 

II.  WATASEA  SIVICOLA  Jordan  and  Snyder. 

Waiasea  Bivicola  Jordan  and  Snyder,  Proc.  U.  S.  Nat.  Mus.,  1900,  p.  766,  pi. 
XXXVII ;  Misaki,  Yokohama. 

Head,  4|;  depth,  5f ;  D.  94;  A.  74;  scales  in  lateral  line  about  100; 
scales  between  middle  of  base  of  dorsal  and  lateral  line,  8;  between 
origin  of  dorsal  and  lateral  line,  11;  between  lateral  line  and  anal, 
about  25;  head  as  long  as  trunk;  head  and  trunk.  If  in  tail;  depth  of 
body,  1\  in  head;  eye,  4i;  snout,  6;  maxiliar}'^,  2;  interorbital  space,  4S; 
width  of  head  at  maxillaries,  2|;  pectoral,  If;  ventral,  1^. 

Body  elongate,  greatly  compressed,  its  greatest  width  much  less 
than  the  breadth  of  the  head,  and  tapering  into  a  pointed  tail.  Head 
oblong,  compressed;  snout  very  blunt,  truncate;  •jaws  equal;  eyes 
small,  elongate,  lateml,  and  its  posterior  margin  about  the  first  |  of 
the  head;  maxillary  very  large,  extending  far  beyond  the  eye,  and  its 
distal  expanded  moiety  li  in  the  eye,  and  its  posterior  margin  concave; 
supplemental  maxillary  well  developed  and  concealed  by  the  infraorbit- 
als, which  are  much  less  than  the  eye  diameter;  teeth  in  jaws,  on  vomer 
and  palatines  in  broad  villiform  bands;  lips  thin;  tongue  rather  broad, 
thick,  pointed,  and  little  free  in  front;  nostrils  rather  large  and  the 
posterior  the  larger;  upper  profile  straight  from  snout  to  occiput;  pre- 
operculum  with  2  strong,  broad,  sharp  spines  pointed  back;  opercle 
with  a  strong  spine  above,  directed  backward  and  slightly  inclined 
downward;  head  with  mucous  cavities  and  pores;  interorbital  space 
convex,  its  width  much  greater  than  snout.     Gill-opening  very  large, 


Digitized  by 


Google 


760  PROCEEDINGS  OF  THE  NATIONAL  MUHEVM.  vol.  xxv. 

the  isthmus  narrow,  and  the  membrane  joined  to  it  under  the  eye; 
a  band  of  viJlifonii  teeth  along  the  floor  of  the  pharynx,  beginniog-on 
the  tongue  and  the  pharyngobranchials  above,  forming  a  toothed  ai-ea 
posteriorly  similar  to  those  below;  pseudobi^anchise  small;  gill-i-akers 
5  + 11  on  first  arch,  somewhat  thick,  blunt,  and  long;  branchiostcgalj^.  s. 

Head  and  body  covered  with  elongated,  smooth,  cycloid  scales;  l>sijse.s 
of  i^ectoral  and  dorsal  rays  with  small  scales. 

Dorsal,  anal,  and  caudal  confluent,  the  latter  ending  in  a  point;    the 
membrane  at  base  of  the  fins  not  fleshy;  dorsal  beginning  about  ^  the 
length  of  the  head  from  its  posterior  end;  pectoml  short,  pointed,  and 
only  reaching  about  |  the  space  between  its  own  origin  and  the  vent; 
ventrals  only  separated  by  a  narrow  space,  inserted  about   midway 
between  the  posterior  edge  of  maxillary  and  tip  of  lower  preopercular 
spine;  the  inner  filament  the  longer  and  reaching  midway  in  the  space 
between  its  base  and  the  vent,  the  undivided  basal  portions  of  ventralj* 
equal  to  1^  eye  diameters.     Lateml  line  running  along  the  upper  third 
of  the  body  and  disappearing  at  a  point  about  ^  the  length  of  the  head 
from  the  base  of  the  caudal. 

CJolor  in  alcohol  plumbeous  gmy,  and  more  or  less  silver}'  below. 

Length,  9^^  inches  (234  millimeters). 

This  description  from  the  type  No.  6375,  Ichthyological  Collections, 
Leland  Stanford  Junior  University  Museum.  Locality,  Misaki,  in 
Sagami.     Taken  in  deep  water. 

Another  is  in  the  U.  S.  National  Museum  (No.  49707),  taken  by 
Mr.  P.  L,  Jouy  off  Yokohama. 

{Kuro  Shiwo^  the  Black  Current,  coht^  to  inhabit.) 

12.  HOPLOBROTULA   Gill. 
Iloplohrofuia  (iiLL,  Pro(^  Ac.  Nat.  Sci.  Phi  la.,  1861^,  p,  253  {armata). 

This  genus  differs  from  Watoj^eft  and  Sirfmho  in  having  three  strong 
spines  on  the  preopercle.  Maxillary  and  anterior  parts  of  head  naked; 
posterior  upper  part  of  maxillary  free  from  the  suborbital;  ventral 
fins  bifid;  lateral  line  simple;  well  developed  anteriorly. 

{pTtXov^  armature;  lirotuhf,) 

12.  HOPLOBROTULA  ARMATA   (Schlegel). 

Brotula  armata  Schlecjel,  Fauna  Japoiiica,  1847,  p.  255;  Nagasaki. 

Sireviho  armata  Steindachner  and  Doderlein,  Fische  Japan**,  IV,  1887,  p.  24; 

Tokyo. 
Hoplobrotula  armata  Jordan  and  Snyder,  Proc.  U.  S.  Nat.   Mus.,  1900,  p.  767, 

pi.  xxxviii;  Nanaura  in  Bonhu. 

Head,  4|;  depth,  5i;  D.,  86;  A.,  74;  P.,  28;  V.,  2;  scales  in  lateral 
series,  112;  scales  between  base  of  dorsal  and  lateral  line,  9;  scales 
between  lateral  line  and  anal,  27;  head  and  trunk,  1^  in  tail;  depth  of 
head,  li  in  its  length;  width  of  head.  If  in  its  length;  eye,  5  in  head; 
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snout,  4J;  maxillary,  2;  interorbital  space,  4;  width  of  mouth  at  maxil- 
laries,  li;  pectoral.  If;  ventrals,  1 1. 

Body  elongate,  greatly  compressed,  its  greatest  width  much  less 
than  the  breadth  of  the  head,  and  tapering  into  a  pointed  tail.  Head 
oblong,  compressed;  snout  very  blunt,  truncate;  jaws  equal;  eye  small^ 
elongate,  lateral  and  its  posterior  margin  about  the  first  f  of  the  length 
of  the  head;  maxillary  very  large,  extending  far  l>eyond  eye,  its  distal 
expanded  moiety  equal  to  snout,  and  the  posterior  edge  slightly 
emarginate;  supplemental  maxillary  well  developed  and  not  entirely 
slipping  under  the  infraorbitals,  which  are  not  as  broad  as  the  eye 
diameter;  teeth  in  rather  broad,  rough,  villiform  bands  on  vomer  and 
palatines  and  in  the  jaws;  lips  fleshy  and  more  or  less  papillose  or 
shredded;  tongue  very  broad,  thick,  pointed,  and  hardly  free  in  front;- 
nostrils  in  front  of  eye;  upper  profile  straight  from  snout  to  occiput; 
preoperculum  with  3  strong  spines  protruding  through  the  skin,  the 
lower  one  pointing  downward  and  the  other  2  pointing  downward 
and  backward;  opercle  with  a  strong  spine  alx)ve,  bent  down  and 
backward;  a  number  of  mucous  pores  on  head,  several  on  opercles 
above,  on  the  mandible,  orbitals,  and  2  large  ones  at  the  edge  of 
the  snout  in  front  of  nostrils;  interorbital  space  convex,  its  width 
equal  to  snout.  Gill-opening  very  large,  the  isthmus  long  and  nar- 
row, and  the  membrane  thick,  united  directly  below  front  of  eye;  a 
toothed  area  extending  from  near  tip  of  tongue  to  posterior  part  of 
pharynx,  the  roof  of  which  is  furnished  with  a  toothed  surface  similar 
to  those  of  the  jaws;  pseudobranchiaj  very  small;  gill-rakers  5  +  16, 
thick,  short,  those  of  the  upper  limb  and  all  but  5  of  the  lower 
reduced  to  mere  rounded  elevations,  the  other  short  and  flat;  branchi- 
ostegals,  8. 

Head  naked,  except  opercles,  the  sides  of  head  above,  and  preoper- 
cles,  which  are  covered  with  rather  large  cycloid  scales;  scales  on  body 
similar,  becoming  elongated  at  the  end  of  the  tail. 

Dorsal,  anal,  and  caudal  confluent,  the  latter  ending  in  a  point;  the 
membrane  at  base  of  the  fins  rather  fleshy;  dorsal  beginning  above  over 
the  first  third  of  pectoral,  or  at  a  distance  behind  head  equal  to  one-fourth 
the  latter's  length;  pectoral  long,  pointed,  and  reaching  vent;  ventrals 
divided  to  within  a  short  distance  of  their  base,  the  remaining  basal 
space  not  divided  equal  to  an  eye  in  diameter;  the  inner  ventral  ray 
the  longest  and  not  quite  to  the  base  of  pectoral;  the  ventrals  are 
inserted  below  the  anterior  portion  of  the  eye.  Lateral  line  superior, 
approaching  nearer  to  the  back  posteriorly,  and  becoming  obsolete  at 
a  distance  from  the  tip  of  the  caudal  equal  to  three-fourths  the  length 
of  the  head. 

Color  in  alcohol  uniform  pale  brown  overlaid  with  silvery,  the  dorsal 
and  anal  becoming  deep  brown  posteriorly  like  the  caudal,  which  is 
entirely  the  same  color. 
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Length,  15|  inches  (403  millimeters). 

This  description  from  the  specimen  described  by  Jordan  and  Sny- 
der, obtained  at  Nanaura,  in  Boshu,  near  Misaki,  and  presented  by 
the  Imperial  University  of  Japan  to  the  Stanford  University  Collection. 

{armatus^  armed.) 

13.   POROGADUS  Goode  and  Bean. 
Poroyodiuj  GooDE  and  Bean,  Proc.  U.  S.  Nat.  Mus.,  VIII,  1885,  p.  602  (mi/<w). 

Body  brotuliform,  much  compressed;  head  with  numerous    spines 
on  interorbital  space,  2  pairs  on  the  shoulders,  1  at  angle  of    oper- 
culum, and  a  double  series  on  angle  of  preoperculum ;   head    w^itb 
numerous  mucous  pores,  as  in  BassozetuH;  mouth  large;  snout  mod- 
erate, not  projecting  much  beyond  the  upper  jaw;  jaws  nearly  equal 
in  front;  teeth  in  villiform  bands  in  jaws  and  on  vomer  and  palatines; 
barbel   none;  gill-openings  wide,  membranes   narrowly  united,    not 
attached  to  the  isthmus;  gills  4;  gill  laminae  short;  gill-rakers  mod- 
erate, numerous;  pseudobranchiae  absent;  caudal  fin  of  few  rays,  on  a 
very  narrow  base,  not  prolonged,  scarcely  diflFerentiated  from   the 
vertical  fins;  dorsal  and  anal  fins  well  developed;  pectorals  simple, 
moderate;  each  ventral  a  single  bifid  ray  close  to  the  humeral  sym- 
physis; branchiostegals  8;  scales  small;  lateral  line  apparently  triple 
or  replaced  by  3  series  of  pores — 1  close  to  ventral  outline,  1  median, 
and  another  along  base  of  dorsal. 

{TTopog,  pore;   Gadm,  the  cod  fish.) 

13.  POROGADUS  GONTHERI  Jordan  and  Fowler,  new  species. 

Head,  61;  depth,  llf;  head  and  trunk,  3f  in  tail;  depth  of  body,  If 
in  head;  eye,  6;  snout,  3^;  maxillary,  If;  interorbital  space,  3i;  width 
between  maxillaries,  2f ;  pectoral.  If;  ventral.  If. 

Body  very  elongate,  compressed  so  that  it  is  not  as  broad  as  the 
head,  and  gradually  tapering  posteriorly  into  a  long,  slender  tail. 
Head  about  equal  to  trunk,  compressed,  oblong;  snout  broad,  convex 
above,  and  much  greater  than  eye;  eye  lateral,  its  position  much  before 
middle  of  head;  jaws  equal,  mouth  broad,  the  maxillary  expanded 
distally,  its  posterior  edge  concave,  and  equal  to  the  eye,  and  project- 
ing far  beyond;  supplemental  maxillary  well  developed  and  not  con- 
cealed by  the  orbitals;  teeth  in  narrow,  villifonn  bands  in  jaws,  on 
vomer,  and  on  palatines;  lips  thin;  tongue  small,  thick,  pointed,  and 
free  in  front;  anterior  nostrils  not  evident,  the  posterior  very  large, 
in  front  of  eye;  upper  profile  straight  from  snout  to  occiput;  head 
with  many  spines;  opercular  spine  sharp;  gill-opening  very  large,  the 
membrane  narrowly  free  over  the  narrow  isthmus;  a  narrow  median 
band  of  villiform  teeth  along  the  floor  of  the  pharynx  and  the  roof 
also  with  an  area  of  villiform  teeth;  pseudobranchiae  reduced  to  2 
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small  filaments;  gill-rakers,  5+24  on  the  first  arch  and  only  19  on  the 
lower  part  of  the  arch,  long,  attenuated,  and  well  developed;  branchi- 
ostegals,  8. 

Head  and  body  covered  with  small,  smooth  cycloid  scales,  perhaps 
200  in  a  lateral  series. 

Dorsal,  anal,  and  caudal  confluent,  the  latter  ending  in  a  point; 
the  dorsal  beginning  a  little  behind  the  base  of  pectoral;  pectoral 
small,  pointed,  and  reaching  more  than  half  the  distance  in  space 
between  its  base  and  vent;  ventrals  close  together,  each  of  two  fila- 
ments and  inserted  below  the  head  nearer  the  base  of  the  pectoral  than 
the  extremity  of  the  maxillary;  undivided  basal  portion  of  the  ven- 
trals equal  to  two-thirds  the  eye.  Lateral  lines  of  large  pores  rather 
widely  separated,  running  along  the  base  of  the  dorsal,  the  sides 
medianly,  the  sides  of  the  abdomen,  and  the  base  of  the  anal  below. 

Color  in  alcohol  for  the  greater  part  brown,  the  sides  and  lower  part 
of  the  head  together  with  the  abdomen  black;  top  of  the  head,  snout 
and  orbital  region  gray-white. 


FlO.  0. — PORCKJADUH  (JpNTHERI. 

Length,  8^^^  inches  (211  millimeters). 

Ti/pe.—No.  50577,  U.  S.  National  Museum. 

Locality  in  Sagami  Bay,  at  Station  No.  3696,  where  it  was  dredged 
in  501  to  749  fathoms  by  the  U.  S.  Fish  Commission  steamer  Albatross. 

Cotypes  No.  7124  are  in  the  Ichthyological  Collections,  Leland 
Stanford  Junior  University 

(Named  for  Dr.  Albert  Giinther.) 

14.    PTEROIDONUS   Gunther. 

Pleroidonus  GOnther,  Deep-Sea  Fishes  Challenger,  1887,  p.  106  (quinquariwi). 

Body  elongate,  compressed,  covered  with  small  scales.  Head  oblong, 
thick,  covered  with  scales;  eye  small;  snout  broad,  with  rounded  pro- 
file, including  lower  jaw,  and  without  barbel;  mouth  wide,  bands  of 
vilhform  teeth  in  the  jaws,  on  vomer,  and  palatines;  operculum  with 
a  straight  spine;  preoperculum  armed.  Eight  branchiostegals;  gill- 
laminee  rather  short;  gill  rakers  rather  long,  lanceolate,  and  widely  set; 
pseudobrancbise  none.     Vertical  fins  united,  but  the  narrow  caudal 
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projecting  beyond  the  short  anal  and  dorsal  rays;  the  lower  pectoral 
rays  are  incompletely  united  with  the  upper  part  of  the  fin  and  are 
prolonged;  ventrals  reduced  to  a  simple  filament,  inserted  behind  the 
humeral  symphysis,  and  somewhat  distant  from  each  other.  Lateral 
line  incomplete,  close  to  the  dorsal  profile.     A  true  deep-sea  form. 

14.    PTEROIDONUS  QUINQUARIUS  Gunther. 

Pt^oidonm  ([ainquarixm  GGnther,  Deep-Sea  Fishes  Challenger,  1887,  p.  106;  Deep 
Sea  of  Japan,  Station  235,  565  fathoms. 

D.  99;  A.  87;  P.  15-5;  V.  1;  C.  5;  B.  8;  35  scales  transversely  above 
vent;  eye,  7  in  head;  caudal,  7^. 

Body  elongate,  compressed,  its  depth  being  less  than  the  length  of 
the  head,  which  equals  the  distance  between  the  vent  and  the  root  of 
the  pectoral  fin.  Head  not  much  deei)er  than  broad,  its  depth  equal 
to  the  length  of  its  postorbital  portion  and  flat  above;  eye  small,  with- 
out orbital  fold,  much  shorter  than  snout,  lateral,  and  situated  imnie- 
diately  below  the  upper  profile  of  the  head;  no  spines  about  orbit; 
snout  broad,  leather  depressed,  overlapping  the  lower  jaw;  mouth  wide, 
somewhat  oblique,  the  much-dilated  posterior  extremity  of  the  maxil- 
lary extending  })ackward  bcA^ond  the  orbit;  preorbital  region  narrow, 
inframaxillary  styliform;  teeth  in  villiform  bands,  the  bands  of  the 
vomer  and  palatines  very  narrow;  vomerine  band  A -shaped;  nostrils 
rather  distant  from  each  other,  open,  the  posterior  the  larger,  imme- 
diately in  front. of  the  upper  part  of  the  eye,  the  anterior  close  to  the 
end  of  the  snout;  the  interorbital  space  more  than  twice  the  eye;  pre- 
operculum  with  a  rounded  angle  which  is  armed  with  3  very  short  and 
weak  spines;  opercular  spine  moderately  strong  and  straight;  the  bones 
of  the  head  are  thin,  with  shallow  muciferous  cavities.  Gill-membranes 
entirely  separate. 

Nearly  the  entire  head,  even  the  dilated  extremity  of  the  maxillary 
and  the  glossohyal  region,  are  covered  with  small  scales;  the  scales  are 
small,  thin,  smooth,  and  adherent. 

Dorsal  begins  a  short  distance  behind  root  of  pectoral,  rather  low, 
the  rays  inclosed  in  a  scaly  skin  at  base,  and  has  it«  last  and  shortest 
raj's  connected  with  caudal  by  a  membrane;  anal  similar  to  dorsal  but 
lower;  pectoral  with  broad  base,  elongate,  posterior  margin  rounded, 
and  as  long  as  head  without  snout;  the  5  detached  rays  are  somewhat 
stronger  than  the  other  rays;  they  form  at  the  base  one  continuous 
series  with  the  remainder  of  the  fin,  and  therefore  do  not  seem  to  pos- 
sess a  separate  action;  the  uppermost  ray  is  the  longest,  not  quite 
twice  as  long  as  the  fin,  the  others  gradually  decreasing  in  length; 
ventrals  very  feeble  simple  filaments,  only  half  as  long  as  the  pectoral, 
somewhat  distant  from  each  other  and  inserted  opposite  to  the  hind 
margin  of  the  preoperculum;  the  tail  tapers  almost  to  a  point.    The 
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lateral  line  is  a  continuous  tract  not  (covered  by  scales,  running  parallel 
to  and  close  to  the  dorsal  profile  and  disappearing  in  the  posterior 
third  of  the  tail;  it  is  separated  from  the  dorsal  fin  by  about  six  series 
of  scales. 

The  color  was  probably  pink,  with  black  vertical  fins;  cavity  of  the 
mouth  and  gills  black. 

Length,  14i  inches. 

Locality,  Challenger  Station  235,  at  a  depth  of  565  fathoms.  Japan. 
(Gunther.) 

Not  seen  by  us. 

{qxUnqiLarim^  in  fives.) 

SUMMARY. 

Family  I.  Conorogadu).*:. 

1 .  Ilierichthijs  Jordan  and  Fowler. 

1.  m(ryj)teH  Jordan  and  Fowler;  Miyakoaliima. 

Family  11.  ZoAKriD.K. 
2,  Zoftrves  Cuvier. 

2.  elorujaius  Kner;  Iwani,  IlakcWate,  »Sagalin,  Tisliinia. 

3.  Lycenchehja  Gill, 

3.  jxecUimon  Jordan  and  Fowler;  MatsiLshima  Bay. 

4.  Bolhnx'dra  Bean. 

4.  zesta  Jordan  and  Fowler;  Sagami  Bay. 

Family  III.  C  a  rapid.*:. 
5.   (\ira]mi<  Rafin(^(|ue  {Fiernnf(r  Cuvier). 

5.  kagoshimamui  (Steindachner  and  Drnlerlein), 

Family  IV'.  Oimiii)iii).k. 

6.  Olnphidiam  (iill. 

6.  asiro  Jordan  and  Fowler;  Minaki. 

Family  V.   Bhotumd.k. 

7.  Hrotnla  (.'uvier. 

7.  7/ii(yii6ar6a/a  Strhlegel;  FornioHa. 

8.   }[i/.r(tct'phnfnji  Steindac'hner  and  DcKlerlein. 

8.  japimiam  Steindachner  and  IHxlerlein. 

9.  Slremlnt  Bleeker. 

9.  imherbis  (Si^hlegel);  Tokyo,  Misaki,  Wakanoura,  Nagasaki. 

10.   Jiassogigas  Gill. 

10.  grandis  Giinther. 
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11.    WcUasea  Jordan  and  Snyder. 

11.  sivicola  Jordan  and  Snyder;  Misaki,  Yokohama. 

12.  Hoplobrotula  Gill, 

12.  armala  (Schiegel);  Nanaura. 

13.  Porogadus  Goode  and  Bean. 

13.  gunUieri  Jordan  and  Fowler;  Sagami  Bay. 

14.  Pteroidonus  Giinther. 

14.  qrfiinqiiarius  Giinther. 
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A  REVISION  OF  THE  AMERICAN  MOTHS  OF  THE  FAMILY 
GELECHIID^,  WITH  DESCRIPTIONS  OF  NEW  SPECIES. 

By  August  Busck, 

U,  S,  Department  of  Agriculture. 

Since  Dr.  C.  V.  Riley's  I^ist  of  Tineina^  nothing  has  been  published 
on  this  group  in  America  except  isolated  descriptions  of  single  species 
and  their  life  histories. 

Dr.  Riley  followed  the  classification  generally  in  use  at  that  time, 
founded  on  Stainton's  and  Heinemarin's  works,  although  Edward  Mey- 
rick*  previously  had  published  his  masterly  rearrangement  of  the 
group  based  on  natural  evolutionary  lines,  a  work  which,  as  Lord 
Walsingham  has  said,'  after  the  fuller  exploitation  of  the  system  in 
the  Handbook  of  British  Lepidoptera,  ''marks  an  epoch  in  the  study 
of  these  insects." 

Since  then  the  views  of  Meyrick  have  been  generally  adopted  and 
great  strides  have  been  made  by  European  specialists  in  the  study  of 
these  insects.  A  much  more  satisfactory  appreciation  of  the  value  and 
relationship  of  the  genera  and  families  now  prevails  than  was  formerly 
the  case. 

The  following  arrangement  of  the  American  Gelechiidse  consists  in 
the  application  to  the  American  fauna  of  the  results  of  these  advanced 
studies. 

In  this  work  I  have  been  greatly  assisted  by  Mr.  Edward  Meyrick. 
Numerous  concrete  questions  have  been  made  clear  for  me  by  his  valu- 
able assistance,  which  he  has  most  liberally  and  untiringly  extended. 

Much  kind  help  also  has  been  received  from  Lord  Walsingham  and 
Mr.  John  Hartley  Durrant,  whose  large  collections  and  intimate 
knowledge  of  the  American  forms  made  their  aid  particularly  valuable. 

Without  the  previous  work  and  the  liberal  help  and  encouragement 
from  these  authorities  in  England  my  task  would  have  been  much  more 
difficult,  if  not  an  impossible  one. 

As  a  basis  for  this  paper  I  have  examined  all  the  authentic  material 
of  former  workers  which  is  still  in  existence  on  this  side  of  the  Atlantic, 
together  with  much  new  material. 


*In  J.  B.  Smith's  List  Lep.  Bor.  Am.,  1891.  *  Trans.  Ent.  Soc.,  London,  1883. 

»Proc.  Zool.  Soc.,  London,  1897. 

Proceedinqs  U.  S.  National  Museum,  Vol.  XXV— No.  1304. 
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From  Miss  Mary  Murtfeldt,  the  Nestor  among  students  in  this 
group  in  America,  I  have  received  not  only  material  but  also  much 
interesting  information,  which  no  one  else  could  have  supplied,  par- 
ticularly concerning  some  of  Chambers'  species. 

To  Prof.  C.  H.  Fernald  and  to  Dr.  William  G.  Dietz  I  am  under 
obligation  for  allowing  me  to  stud^^  their  collections  in  their  homes, 
also  for  various  suggestions  and  for  specimens. 

Professor  Fernald's  collection  included  that  of  Miss  Murtfeldt,  with 
her  types  and  many  of  the  types  of  Chambers  and  of  Lord  Walsing- 
ham.  Of  especial  value  were  those  specimens  furnished,  with  Lord 
Walsingham's  blue  labels,  which  were  passed  upon  by  him  in  1882.*  A 
notebook  in  Lord  Walsinghara's  handwriting,  with  notes  and  deter- 
minations, corresponding  to  the  numbers  on  these  blue  labels,  was 
loaned  me  by  Professor  Fernald,  thus  enabling  me  also  to  verify  iden- 
tifications of  many  specimens  in  the  Museum  of  Comparative  Zoology, 
Cambridge,  Massachusetts,  especially  those  which  formerly  belonged 
to  the  Peabody  Academy  of  Science,  in  Salem,  Massachusetts. 

Dr.  Dietz's  collection  contained  his  types  and  several  .specimens 
named  by  Lord  Walsingham. 

The  collection  in  the  museum  in  Cam})ridge  contains  nearly  all  of 
Zeller's  types  and  a  great  many  of  Chambers',  besides  the  specimens 
named  by  Ijord  Walsingham.  This  collection  proved  the  richest  of 
any  in  authentic  specimens,  and  although  careful  discrimination  was 
necessary  among  Chambers'*  types,  many  species  were  identified  here 
which  would  otherwise  have  remained  unknown  to  me.  I  am  indebted 
to  Mr.  Samuel  Henshaw  for  much  courtesy  and  infonnation  given  me 
during  my  stay  in  Cambridge,  as  well  as  for  sending  me  many  speci- 
mens needed  for  reexamination  after  my  return  to  Washington. 

The  collection  of  the  Philadelphia  Academy  of  Natural  Sciences  has 
unfortunately  but  a  fc^w  of  Clemens'  types  left.  There  are,  however, 
some  types  and  specimens  named  by  Lord  Walsingham.  To  the  cura- 
tor. Dr.  H.  Skinner,  I  owe  thanks  for  giving  me  every  facility  for 
examining  the  collection  and  maiuiscripts. 

The  Belangcu-  collection,  formerly  in  the  Laval  Univei^sity,  Quebec, 
containing  Cham})ers'  types  of  Canadian  Tineina,  was  obtained  by  the 
writer  through  the  courtesy  of  the  present  curator.  Rev.  Dr.  C.  E. 
Dionne,  and  is  now  in  i\w  V .  S.  National  Museum. 

What  little  was  left  of  the  late  Mr.  William  Saunders'  collection 
of  Tineina,  consisting  of  fiagnients  of  some  of  Chambers'  types,  was 
secun^d,  together  with  some  new  Canadian  material  for  the  U.  S. 
National  Must^um,  through  the  kind  agency  of  Dr.  J.  Fletcher,  Ottawa, 
Canada. 

From  Mr.  William  1).  Kearfott  I  received  for  study  a  well-pre- 

>  TraiiH.  Ain.  Ent.  Soo.,  Philii.,  X,  1(m-204. 
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served  collection  of  about  800  unnamed  American  Gelechiidse  with  the 
most  liberal  permission  to  retain  desired  specimens. 

Smaller  collections,  on  similar  liberal  conditions,  have  been  received 
from  Mr.  Nathan  Banks  and  through  Dr.  Harrison  G.  Dyar  from  Dr. 
W.  Barnes  and  Prof.  C.  P.  Gillette. 

Rev.  Dr.  Fyles  has  kindly  sent  me  certain  specimens  and  informa- 
tion. 

Finally  and  principally,  there  was  the  collection  in  the  U.  S.  National 
Museum,  which  ('ontains  many  types  of  Riley,  Murtfeldt,  Walj^ing- 
ham,  Chambers,  and  Zeller,  besides  a  great  many  specimefis  deter- 
mined by  Lord  Walsingham  and  Mr.  William  Beutenmuller,  together 
with  a  considerable  number  of  bred  or  collected  miscellaneous 
specimens,  including  the  collections  of  Dr.  H.  G.  Dyar,  in  Florida, 
Colorado,  and  elsewhere;  of  Mr.  E.  A.  Schwarz,  in  Texas,  Arizona, 
and  Colorado;  of  Prof.  T.  D.  A.  Cocke rell,  in  New  Mexico;  of  Messrs. 
Coi^uillett  and  Koel)ele,  in  California;  and  fine  series  of  many  species, 
with  notes,  bred  during  many  years  in  the  insectary  of  the  United 
Stut(\s  Department  of  Agriculture,  largely  by  Mr.  Th.  Pergande. 
The  Museum  also  contains  Dr.  Ottmar  Hofmann's  large  collection  of 
excellently  mounted  specimens  of  European  species,  authentically 
determined,  which  naturally  has  proved  of  very  valuable  assistance. 

Mr.  Coquillett  has  kindly  given  me  his  private  notes  on  some  of  his 
bred  specimens.     These  are  credited  under  the  species. 

To  Dr.  Hai-rison  G.  Dyar  I  owe  much  gratitude  for  the  continued 
interest  and  encouragement  given  me  during  my  studies,  as  well  as 
for  actual  help,  and  last,  but  not  least,  for  aid  in  reading  and  correct- 
iig  this  mHnuscrij)t  and  proofs. 

The  purpose*  of  the  present  paper  is  not  to  present  an  exhaustive 
monographical  treatise  on  American  Gelechiidse.  The  group  is  not 
werl  enough  known  as  yet  for  such  treatment.  It  is  rather  a  revision 
of  what  has  alreiuly  been  done,  so  that  future  work  may  proceed  on  a 
sounder  foundation. 

The  genus  Orhchla  has  been  for  former  workers  much  as  Chambers 
expressed  it,  '*  a  waste  })ox,  a  convenient  receptacle  for  every  species 
which  could  not  be  better  disposed  of."^ 

Such  new  gcMiera  as  were  erectc^d  from  this  miscellaneous  aggrega- 
tion, esp(»cially  those  separated  by  Chambers,  were  most  frequently 
given  insufficient  characterization.  To  study  these  genera  critically, 
to  substantiate  and  define  more  fully  those  which  were  found  tenable, 
and  to  eliminate  those  erected  on  superficial  characters,  and  then  to 
place  as  far  as  possibh*  the  described  species  where  they  belong  has 
been  the  principal  object  of  the  writer. 

For  this  reason  1  have  described  only  about  60  new  species,  such  as 


^Can.  Ent.,  IX,  p.  231, 
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had  been  either  bred  or  belonged  to  some  specially  interesting  group 
or  were  so  commonly  received  for  determination  as  to  make  a  name 
for  them  desirable. 

If  my  purpose  had  been  to  describe  new  species,  four  times  as  many 
could  as  easily  have  been  found  in  the  material  at  my  disposal,  but  it 
was  believed  that  the  ultimate  benefit  to  science  would  be  better  served 
by  leaving  these  many  species  unnamed  until  they  have  been  bred  or 
at  least  had  been  obtained  in  larger  and  more  well-preserved  series 
than  we  have  at  present. 

Of  the  43  genera  included  in  the  family  Gelechiidse  in  Riley's  list,  21 
have  been  removed  to  other  families  and  8  more  have  been  found  to 
be  synonyms  of  other  genera;  while,  on  the  other  hand,  one  genus  has 
been  recovered  from  another  family  in  Riley's  list,  5  old  genera  of 
American  authors  have  been  resurrected,  9  genera  from  other  faunas 
have  been  identified  in  America,  and  6  new  genera  have  been  added,  of 
which  3  are  described  in  the  present  paper,  thus  making  35  genera 
now  recognized  as  North  American. 

In  Riley's  list  the  genus  Oelechia  contained  the  large  number  of  213 
species,  not  counting  most  of  Walker's  species  and  some  others  which 
were  omitted.  The  number  has  now  been  reduced  to  less  than  100,  and 
of  these  54  remain  in  the  genus  only  because  they  are  unrecognized,  and 
they  are  therefore  liable  to  be  removed  to  some  other  genera  when 
identified.  These  unrecognized  species  are  the  great  drawback  to 
work  in  this  group.  The  typos  and  all  authentic  material  of  most  of 
them  are  lost,  and  the  descriptions  furnish  no  clew  to  their  proper 
genera,  rendering  recognition  very  diflScult  and  uncertain.  Still 
several  of  them  may  be  rediscovered,  especially  by  diligent  search  in 
Chambers'  old  collecting  grounds  in  Kentucky,  from  where,  practi- 
cally, no  material  has  been  received  since  his  death.* 

The  collections  of  the  British  Museiun  remain  to  be  studied;  there 
should  be  found  the  types  of  Walker's  unrecognized  species,  as  well  as 
some  of  Clemens',  which  he  sent  to  Stainton  forty  years  ago. 

The  family  Gelechiidse  as  defined  by  Meyrick  and  as  used  in  this 
paper  comprises  moths  with  the  following  characters:  Head  smooth 
or  at  most  slightly  rufiled.  Antennse  simple  or  slightly  serrate,  rarely 
ciliate,  in  a  single  American  genus  with  pecten  on  the  basal  joint 
Labial  palpi  long,  curved,  ascending;  terminal  joint  usually  acutely 
pointed.  Maxillary  palpi  obsolete  or  very  small,  appressed.  Posterior 
tibias  more  or  less  rough  haired  above. 

Forewings  normally  with  12  veins,  sometimes  with  only  11  or  10  by 
coincidence  of  veins;  7  and  8  normally  stalked,  sometimes  coincident; 

*  The  writer  has,  since  this  was  written,  been  so  fortunate  to  have  a  short  bat  stren- 
uous collecting  period  in  this  locality,  securing  much  valuable  material  of  Tineina, 
among  which,  however,  were  strangely  few  (Tclechiidae.  It  is  hoped  that  in  the  future 
the  active  cooperation  of  local  entomologists  may  be  counted  on. 
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7  to  costa;  vein  lb  fiircato  at  huse.  Hindwing8  normally  with  S  veins, 
exceptionally  with  only  7  or  6  by  veins  6  and  5  being  obsolete;  vein  8 
more  or  less  distinctly  connected  with  the  cell  b}^  a  cross  vein.  The 
fonn  of  the  hindwing  is  more  or  less  trapezoidal,  termen  is  usually 
sinuate  or  emarginate  below  ajx^x. 

This  last  character  is  alwavs  diagnostic  when  present,  as  it  is  not 
found  outside  of  this  family.  In  the  few  more  generalized  genera, 
where  the  termen  is  not  sinuate,  veins  7  and  6  in  the  hindwings  are 
approximate,  connate,  or  stalked,  thereby  differing  from  the  nearest 
allied  family  Oecop/iorid<e^ 

The  larvte  of  Gelechiida;  exhibit  great  differences  in  coloration  and 
ha))its.  Normally  they  have  three  pairs  of  thoracic  feet,  five  pairs  of 
abdominal  prolegs,  and  feed  in  folded  or  spun  leaves  or  shoots  or  in 
stems  or  seed  heads.     Less  commonly  they  are  leaf  miners. 

They  spin  a  cocoon,  and  the  pupa  does  not  protrude  when  the  imago 
emerges.     The  pupa  has  segments  9-11  free. 

In  separating  the  genera  in  the  Gelechiidai  the  wing  venation  and 
the  characters  of  the  labial  palpi  are  especially  employed;  of  these  the 
former  is  by  far  the  most  important. 

While  differently  modified  palpi  and  other  external  characters,  as 
modifications  of  the  antennae,  the  presence  or  absence  of  raised  scales, 
or  hair  pencils  of  different  forms,  may  indicate  generic  differences,  they 
are  far  less  reliable  than  the  venation,  and  only  to  be  taken  into  con- 
sideration in  connection  with  it. 

These  external  characters  are  more  apt  to  be  modified  by  changed 
life  habits  or  other  influences  in  the  adaptation  to  environments,  but 
the  venation  will  only  undergo  changes  slowly  through  a  long  period 
of  evolution,  and  is  consequently  more  impoiiant  in  the  determination 
of  genera.  This  is  strikingly  illustrated  by  finding  the  identical  char- 
acteristic tufted  palpi  in  different  families;  in  Yim)hphm  vnxd  Leiicem 
the  Gelechiida^,  in  Eumeyrickia  in  the  CEcophoridee,  and  in  Plutella  in 
the  Plutellida^* 

The  raised  scales  on  the  forewings  are  found  here  and  there  in  all 
the  families,  while  the  hair  pencil  in  the  male  at  the  base  of  the  hind- 
wings,  used  as  the  sole  character  by  Lord  Walsingham  to  distinguish 
his  genus  Kueatoptus  from  AriHtoteUa  is  found  in  several  Gelechiid 
genera,  and  is  not  constant  within  these. 

Kven  such  a  specialized  modification  as  the  antennal  notch  found  in 
(rlyphlj)d(K\ra  and  AnorthoHla  in  the  Gelechiidie  recurs  again  in  the 

*Ah  defined  by  Meyrick  in  hin  Handlwok  of  Britinh  Lepidoptera. 

'This  might  at  a  Piiperficial  view  appear  to  prove  just  tlie  <)pjx>sit€,  and  the  palpi 
be  claimed  to  be  the  persistent  character  while  the  venation  had  undergone  changes; 
but  it  is  ver>'  evident  from  the  relationship,  or  rather  lack  of  relationship,  that  this 
is  not  the  case  and  that  the  tufted  palj)i  are  developed  independently  in  the  different 
families. 
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Blastobusida'  iind  a  very  similar  one  in  the  genus  BucoidatrU'  in  the 
Tineida*. 

The  reason  for  these  stmngely  recurring  specializations  is  difficult 
to  explain  and  will  not  bo  fully  understood  before  we  learn  the  true 
biological  use  of  them,  but  that  they  do  recur  is  sufficient  proof  of 
their  secondary  value  as  generic  characters. 

Thus  it  will  be  found  that  within  the  same  genus  the  palpi  may  varv 
considerably,  while  the  venation  will  be  found  to  be  very  constant,  at 
most  varying  in  the  coincidence  of  two  veins,  already  long-stalked  in 
the  allied  species,  or  the  obliteration  of  a  transverse  vein,  which  in  the 
related  forms  had  a  tendency  to  become  obsolete. 

Of  the  35  genera  now^  recognized  in  this  family  from  North  America 
7  are  widely  distributed,  cosmopolitan  or  nearly  so;  7  others  are  found 
in  Europe;  2  are  recorded  from  Africa,  and  19  have  not  been  recog- 
nized outside  of  North  America,  including  the  West  Indies. 

They  may  be  separated  by  the  following  synoptic  table: 

Forewingp  witli  veins  7  and  8  out  of  6 1 

ForewingH  with  vein  i\  separat-e  or  out  of  liase  of  7 11 

1.  Baikal  joint  of  antenme  with  jieeten S'iUAroga,  p.  781 

Bahial  joint  without  peeten 2 

2.  Forewings  with  one  or  more  veins  aliment 3 

Forewingfl  with  all  veins  present 4 

8.  Fore  wings  with  vein  1 1  absent Agnrppc,  p.  7S9 

Fonnvings  witli  vein  1 1  present , Ifelict'^  p.  804 

4.  llindwings  with  veins  3  and  4  separate 5 

Ilindwings  with  veins  3  and  4  connate  or  stalked 7 

5.  1  [indwings  of  male  with  costal  row  of  bristles Glance^  p.  78.S 

Ilindwings  without  such  row 6 

().  Second  joint  of  labial  palpi  with  long  sy)reading  hairs Paltoihra,  p.  775 

Second  joint  of  labial  palpi  merely  rougli-haire<l  beneath Meizncria^  p.  773 

7.  H indwings  with  vein  ()  alisent Erijtpe,  p.  805 

Ilindwings  with  vein  6  present 8 

8.  Forewings  witli  veins  3  and  4  stalke<l Trt/paniinna^  p.  815 

Forewings  with  veins  3  and  4  not  stalked 9 

9.  Forewings  with  veins  2,  3,  4,  and  5  separate  e<iuidistant EpWu'cti»y  p.  816 

Forewings  witli  veins  2,  3,  and  4  approximate,  l<mg;  vein  2  distant,  short.. .     10 

10.  Sec(>nd  joint  of  labial  palpi  with  long  ex[>ansible  tuft  on  inner  si<le. 

EurordyU'a^  p.  807 
Labial  ])ali)i  without  such  tuft RerurrarWy  p.  807 

11.  Forewings  with  veins  2  an<l  3  stalked 12 

Forewings  with  veins  2  and  3  separate 16 

12.  Second  joint  of  lal)ial  palpi  with  long  projecting  tuft 13 

Labial  palpi  without  such  tuft 14 

13.  Tuft  expansil)le y imirthima,  p.  917 

Tuft  not  ex [)ansible Ypsoloplm^,  p.  920 

14.  1 1  indwings  narrower  than  forewings Strohima,  p.  904 

IIin<lwings  broader  than  forewings 15 

15.  ^hde  antennje  with  dee{>  notch  near  base Gh/phipthirrOy  p.  916 

Male  antenme  without  such  notch Tnc/iniaphe,  j).  ^HK> 

16.  Forewings  with  one  or  more  veins  absent }fnieM(ij  p.  902 

Forewings  with  all  veins  present 17 
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17.  Hindwings  (at  least  iii  male)  bilobed 18 

llindwings  not  l)ilol)e<l 19 

18.  llindwings  with  vein  6  present ycoiUtrtf/loln,  p.  835 

Hind  wings  with  vein  6  al)8ent Xcahjdtt,  p.  790 

19.  Hindwings  with  a  vein  absent 20 

Hindwings  with  all  veiijs  present 21 

20.  Hindwings  with  vein  6  absent ^  Itnfsoporn,  p.  792 

Hindwings  with  vein  5  absent IhiwUmn,  j).  837 

21.  Hindwings  with  veins  6  and  7  parallel 22 

Hindwings  with  veins  6  and  7  approximate,  connate,  or  stalko<l 27 

22.  Hindwings  with  veins  3  and  4  sei)arate 23 

Hindwings  with  veins  3  and  4  connate  or  stalked 25 

23.  Second  joint  of  la1)ial  i)alpi  with  long  projecting  tuft I  jure,  ]».  793 

Second  joint  of  labial  palpi  without  such  tuft 24 

24.  Costal  margin  of  forewings  impressed  before  apex Eiirhrifna,  p.  919 

.   Costal  margin  of  forewings  normal iriftfoUlin,  p.  794 

25.  Hindwings  of  male  with  costal  hair  i)encil Phthorbwm,  p.  821 

Hindwings  of  male  without  hair  pencil 26 

26.  Second  joint  of  labial  palpi  with  large  divided  brush;  terminal  j(nnt  thick- 

ened   (hwrimonrheiiKiy  p.  S23 

Second  joint  without  divided  brush;  terminal  joint  thin Vuralech'm,  ]>.  820 

27.  Hindwings  with  veins  3  and  4  separate 28 

Hindwings  with  veins  3  and  4  connate  or  stiUked 29 

28.  Second  joint  of  labial  palpi  with  long  projecting  tuft Antoih-dtt^  p.  782 

l^ibial  palpi  without  such  tuft 7)/j)lnis  -,  j).  783 

29.  Terminal  joint  of  labial  palpi  in  male  short,  ccmce^iled l»ffr.s?V/,  p.  928 

Terminal  joint  long,  exposed 30 

30.  Second  joint  of  labial  palpi  rough  beneath , (icierhtti,  p.  851 

Second  joint  of  labial  palpi  smooth 31 

31.  Terminal  joint  of  labial  palpi  thickened,  laterally  com[)resHed.  ./Vo-s/o^z/fv/.'*,  p.  837 
Terminal  joint  slender 32 

32.  Hindwings  with  termen  sinuate 33 

Hindwings  with  termen  not  sinuate AnacamjmH,  p.  844 

33.  Terminal  joint  of  labial  jmlpi  shorter  than  sex^ond PulifhifnmOy  p.  839 

Terminal  joint  longer  than  second Apr<Ki?rem(ij  p.  840 

METZNERIA    Zeller. 

Plate  XXVIIl,  fig.  1. 

Meizneria  Zeller,  Isis,  1839,  p.  197. 

Ah  Lord  Walsingham  ha.s  s;hown,^  this  name  should  be  used  for  the 
^enus,  which  DuponcheP  later  named  PantKift^  under  which  name  it 
•  is  treated  by  Meyrick/ 

This  j^enus  is  defined  by  Meyrick  as  follows: 

labial  palpi  very  long,  more  or  less  thickened  with  somewhat  1oob<^  scales,  term- 
inal joint  much  shorter  than  second.  Forewings  elongate,  narrow,  i)ointed  7  and  8 
out  of  6.  Hindwings  under  I,  elongate-trapezoidal,  apex  acute,  produced,  termen 
sinuate,  cilia  2;  3  and  4  remote,  parallel,  5  approxnnated  to  6,  6  and  7  somewhat 
approximated. 

^Ent.  Mo.  Mag.,  XXXV,  1899,  j).  \m. 
*Cat.  Meth.  Lep.  Eur.,  1846,  p.  3r)0. 
'Handbook  British  Lepidoptera,  1895,  p.  570. 
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The  genus  is  very  near  and  correlated  with  PaltfHloni  Meyrick, 
developed  from  ArUtotcUa  and  differing  mainly  in  the  labial  palpi. 
This  difference  has  proven  even  less  marked  than  defined  by  Mr. 
Meyrick,  by  the  knowledge  of  allied  forms  in  the  American  fauna 
and  the  consequent  widening  of  the  genus  Paltodi/ra  (p.  775). 

Three  species  have  been  described  as  Parcma  from  America,  namely: 

1,  ApwUtrigelfa  Chamlx».rs,  afterwards  transferred  by  (Jhambers  to 
GeUekia,  This  species  is  an  Aprtn^nnna  and  will  l)e  found  treated 
under  that  genim  (p.  840). 

2,  Grlftecdla  Cham})ers,  afterwards  transferred  b\'  Chaml>ers  to 
Gelechia.  This  species  probably  does  not  l)elong  to  either  genus,  but 
is  at  present  unrecognized  and  will  be  found  treated  under  the  doubtful 
species  of  Gelechia  (p.  890). 

/A  SiihiiljnelIaC\(dV[iQi\ii,  This  species,  which  was  placed  with  aquei-y 
in  Parasia  by  Clemens,  and  which  subsequently  has  been  retained 
there,  can  not,  as  the  description  proves,  belong  in  this  genus.  It 
will  be  found  treated  under  Epith^cth  (p.  816). 

Thus  the  following  species  is  the  only  representative  of  the  genus 
Metzne-na  at  present  recognized  from  America. 

METZNERIA   LAPPELLA  Linnaeus. 

MeinxMa  lappella  Staudincek  and  Rebel,  Cat.  Lep.  Eur.,  II,  No.  2491,  1901. — 
BuscK,  Dyar^s  List  Amer.  I^p.,  No.  5539,  1903. 

This  well-known  {European  and  Asiatic  species,  not  hitherto  recorded 
from  America,  has  probabl}-  within  quite  recent  years  extended  its 
range  to  this  country. 

Two  3^ears  ago  Mr.  Samuel  Henshaw  submitted  to  me  several  speci- 
mens, which  he  had  bred  in  1899  from  the  heads  of  burdock  collected 
in  the  swamps  around  Cambridge,  Massachusetts.  1  had  no  difficulty 
in  referring  them  to  this  species,  but  sent  specimens  to  Mr.  Meyrick, 
in  England,  for  authoritative  substantiation,  and  he  kindly  informed 
me  that  it  was  JappelUv  Zeller. 

I  have  also  identified  it  in  Professor  Fernald's  collection,  bred  from 
burdock  in  Ontario,  Canada.  In  the  U.  S.  National  Museum  are, 
besides  the  specimen  received  from  Mr.  Henshaw,  others  received  from 
Rev.  Thomas  W.  Fyles,  Quebec,  Canada,  and  a  large  series  bred  by  • 
the  writer  from  heads  of  burdock  ri^ceived  from  Mr.  Arthur  Gibson, 
of  the  Department  of  Agriculture,  Ottawa,  Canada.  Several  larva  are 
often  found  in  a  single  head,  and  from  a  small  handful  of  heads  sent 
by  Mr.  Gibson  nearly  100  moths  issued. 

The  larva  is  short  and  thick,  yellowish  white,  with  brown  head; 
thoracic  feet  small,  and  abdominal  legs  nearly  obsolete. 

The  species  overwinters  as  larva  and  does  not  pupate  before  the 
spring;  the  imago  issues  in  May  and  June. 
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PALTODORA   Meyrick 

Plate  XXVIII,  fig.  2. 

CUodora  (Curtis),  Meyrick,  Handbook  Brit.  Lep.,  1895,  p.  571. 

This  genus  is  defined  by  Meyrick  in  his  Handbook  British  Lepi- 
doptera,  1895,  as: 

Second  joint  of  labial  palpi  with  long,  roogh,  spreading  hairs  beneath,  terminal  as 
long  as  second.  Forewing  7  and  8  out  of  6.  Hindwing  under  I,  elongate-trapezoidal, 
apex  pointed,  produced,  termen  emarginate,  cilia  3;  3  and  4  remote,  parallel,  5 
nearer  6,  6  and  7  approximated. 

Most  of  the  American  species  differ  from  this  definition  in  having 
terminal  joint  of  labial  palpi  shorter  than  second  joint,  and  veins  6  and 
7  in  hindwing  are  more  properly  said  to  be  connate  than  approximate. 
In  all  other  respects  they  agree  absolutely,  and  the  chief  characteris- 
tics of  each  species  are  so  unmistakably  near  to  the  European  forms 
that  one  genus  only  can  find  justification,  and  the  definition  of  the  genus 
should  be  widened  by  the  two  alterations — terminal  joint  as  long  as 
second  or  shorter^  and  6  and  7  in  hindwing  approximate  or  cormate. 

I  have  recognized  the  following  12  species,  which  may  be  separated 
by  the  table,  but  great  care  should  be  taken  in  determining  the  spe- 
cies, as  they  are  very  similar: 

With  white  costal  streak  at  beginning  of  cilia 1 

Without  such  streak 7 

1.  Part  of  costal  edge,  white 2 

Costal  edge,  not  white 4 

2.  With  white  dashes  in  costal  cilia magnella,  p.  776 

Without  such  dashes 3 

3.  Ground  color  light  yellowish  brown ixiUidistrigeUa,  p.  776 

Ground  color  dark  brown canicosteUa,  p.  778 

4.  Head  and  thorax  whitish 5 

Head  and  thorax  brown 6 

5.  Antennae  nearly  unicolorous striaieila,  p.  775 

Antennce  sharply  annulated cUialineella,  p.  777 

6.  With  dorsal  apical  white  streak dietzielUif  p.  777 

Without  such arUelkllaj  p.  778 

7.  Entire  wing  with  white-tipped  scales 8 

No  white-tipped  scales  or  only  at  margins 9 

8.  Anterior  wings  with  longitudinal  ochreous  streaks fdmiliellaj  p.  779 

Without  such  streaks '. paUideUa,  p.  780 

9.  Color  light  yellowish  brown mhuUHa^  p.  778 

Color  dark  ashy  brown,  alar  exp.  16-23  mm tophellaj  p.  780 

Color  pale  umber  brown,  alar  exp.  10-11  mm modestaj  p.  781 

PALTODORA  STRIATELLA  Hubncr. 

PaUodora  gtriatdla  HObner,  Staudinger  and  Rebel,  Cat.  Lep.  Eur.,  II,  No.  293d, 

1901.— Blsck,  Dyar's  List  Amer.  Lep.,  No.  5540,  1903. 
Cleodora  striatella  Wausingham,   Insect  Life,  I,  1888,  p.  82. — Riley,  Smith's 

List  Lep.  Bor.  Am.,  No.  6516,  1891. 
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This  European  species  has  l)een  recorded  by  Ijord  Walsingham  from 
C/olusa  County,  California.  In  the  United  States  National  Museum  Is 
a  good  series  of  authentic  European  specimens.  I  have  met  with  a 
single  specimen  in  the  Henry  Edwards  collection  in  the  American 
Museum  of  Natural  History  in  New  York,  presumably  from  the  United 
Stat<»s  but  without  locality  label. 

It  feeds,  according  to  European  writers,  in  stems  of  Tanavefuut^  a 
weed  common  also  in  this  country. 

Veins  6  and  7  in  hindwings  are  closely  approximated. 

PALTODORA  PALLIDISTRIGELLA  Chambers. 

Cteodora  paUidistrigella  Chambebs,  Can.  Ent.,  VI,  1874,  p.  244;  V.  8.  Geo!.  Surv., 
Ball.,  IV,  1878,  pp.  92,  1^5.— Walsincjham,  In.sect  Life,  1, 1888,  pp.  81,  82.— 
Riley,  Smith's  List  I^p.  Bor.  Am.,  1891,  No.  5514. 

PaUodora  pallidistrigella  Busck,  Dyar's  Lint  Amer.  Lep.,  1903,  No.  5541. 

The  type  No.  467,  U.S.N.M.,  receivKl  from  Chaml)er8  and  bearing  a 
label  in  his  handwriting,  agrees  well  with  the  description  and  undoubt- 
edly represents  this  species.  This  is  the  same  specimen  which  Lord 
Walsingham  had  before  him  in  18S8,  and  it  has  his  blue  label,  No.  1184. 

The  white  costal  edge,  together  with  the  nearly  perpendicular  white 
costal  streak  and  its  light  yellow  color,  separate  it  from  the  other  spe- 
cies at  present  known;  I  have  two  other  specimens  beside  the  type 
agreeing  exactly  with  this.     They  are  like  the  type  from  Texas. 

This  is  the  species  which  differs  most  from  Meyrick's  definition  of 
the  genus  in  respect  to  labial  palpi,  the  terminal  joint  being  only  half 
as  long  as  second  joint;  veins  6  and  7  are  distinctly  connate. 

PALTODORA  MAGNELLA,  new  species. 
PaUodora  magneUa  BrscK,  Dyar's  List  Amer.  Lep.,  1903,  No.  5542. 

Antennse  dark  brown,  annulated  with  white.  Lal)ial  palpi  white,  a 
small  oblong  si)ot  on  the  upper  and  outer  side  of  second  joint  dark 
brown,  tip  of  terminal  joint  dark  brown. 

Face,  head,  and  thorax  white,  slightly  shaded  with  brown.  Anterior 
wings  yellowish  gray,  two  outer  thirds  of  costal  edge  whit^^;  a  small 
black  spot  on  fold  and  two  elongated  black  white-edged  dashes  on  th(* 
middle  of  the  wing  in  continuation  of  each  other,  sometimes  forming 
one  uninterrupted  black  line. 

From  apical  fourth  of  costa  a  thin  oblique  white  line  outward  to 
termen;  above  this  four  white  dashes  in  the  costal  cilia,  and  opposite  it 
correspondingly  a  dorsal  white  line  emitting  three  white  pencils  into 
the  dorsal  cilia;  cilia  whitish  with  three  heavy  black  transverse  lines 
at  apex.  Hind  wing  dark  gray,  cilia  yellowish.  Legs  light  brown, 
tarsi  white,  annulated  with  black. 

Al<ir  expanse. — 15.5  to  16.5  mm. 

Uabitat, — Colorado. 


Digitized  by 


Google 


NO.  1304.      REVISION  OF  AMEHKWN  OELECHITD  MOTHS-BVSCK.        777 


Typi>,—^o,  iSUb,  U.8.N.M. 

Other  spec'inn'iiH  arc  in  Dr.  Dietz's  collection,  where  it  wa8  labeled 
strlafella  Hi'ibner,  from  which  speciet*  it  diflfcrs  b}'  the  white  costal 
edge  and  the  stronger  annulation  of  the  antennsp,  besides  being  a  much 
larger  species. 

PALTODORA  CILIALINEELLA  Chambers. 

(iekchia  cilia  UnerUn  CnAMBERS,  Can.  Knt.,  VI,  1874,  ]>.  242;  Bull.  U.  S.  (ieol. 

Surv.,  IV,  1878,  pp.  91, 142;  Can.  Ent.,  X,  1878,  p.  52.— Rilky,  Smith's  List 

Lep.  Bor.  Am.,  1891,  No.  5387. 
Paltodora  cili(diiieelht,  Buhck,  Dyar*H  List  Amer.  Ixjp.,  1903,  No.  5543. 

Chambers  pointed  out  the  great  similarit}^  of  this  species  to  his 
species  of  Chodora^  and  added:* 

I  have  not  examined  the  neuration,  but  I  am  incline<l  to  transfer  the  spt^cies  to 
CUodora. 

1  have  compared  the  type  No.  445,  U.S.N.M.,  bearing  Chambers's 
own  label,  with  his  type  in  the  Museum  of  Comparative  Zoology  in 
Cambridge.  They  are  identical  and  agree  well  with  his  des(?ription, 
evidently  truly  representing  the  species. 

They  are  J^tltodont,  with  the  brush  on  second  joint  of  labial  palpi 
somewhat  rub])ed  off. 

The  species  is  very  near  palUdhtrigeUa^  differing  principally  in  the 
absence  of  the  costal  white  edge  and  in  the  direction  of  the  costal 
white  line,  which  in  this  si)ecies  is  nearly  parallel  with  the  edge  of 
costal  cilia,  while  mpallidixtrigflla  it  is  nearly  perpendicular  on  it. 

The  differences  pointed  out  by  Chambers  (Ref .  2)  are  not  well  borne 
out  by  his  types. 

Veins  6  and  7  of  hind  wing  are  connate. 

PALTODORA  DIETZIELLA,  new  species. 
Pfdtodora  dietzidla  Bihck,  Dyar's  List  Amer.  I>ep.,  1903,  No.  5.'>44. 

Palpi  missing.  Antenme  silvery  white  with  dark  brown  annula- 
tions.  Face  white;  head  and  thorax  light  fawn  colored.  Forewings 
fawn  colored,  at  l)ase  concolorous  with  thorax,  })ut  becoming  deeper 
toward  the  tip;  on  fold  at  middle  of  the  wing  a  small  black  streak;  at 
end  of  disk  a  small  black  dot.  At  the  l>eginning  of  costal  cilia 
o])liquely  outward  across  the  tip  of  the  wing  a  thin  white  line,  and 
opposite  it  from  the  dorsal  edge  another  thin  white  line  curved 
upward  and  outward,  nearly  but  not  quite  meeting  the  costal  streak 
at  the  dorsal  edge  near  the  tip;  both  are  continued  out  into  and  meet 
in  the  dorsal  cilia,  w-hich  is  yellowish  fuscous  and  contains  two  other 
white  pencils  l)elow  the  continuation  of  the  streaks. 

In  the  cilia  at  apex  is  one  heavy  black  transverse  line,  and  outside 

»Bu11.  U.  S.  Geol.  Surv.,  IV,  p.  91. 
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this  three  thin  black  lines.  Edging  the  costal  white  streak  superiorly 
is  a  dark  brown  patch. 

The  ornamentation  is  very  near  that  of  pallidistrigella,  with  the 
same  ground  color  and  general  pattern,  but  differs  in  the  lack  of  the 
white  costal  edge  and  in  the  direction  of  the  white  costal  streak,  which 
m  this  species  forms  a  narrow  Greek  r  with  the  dorsal  streak,  while 
in  pallidistrigelki  it  is  shorter  and  much  more  nearly  perpendicular. 

Hindwings  dark  fuscous,  cilia  a  shade  lighter;  veins  6  and  7  connate. 
Abdomen  yellowish  fuscoiLs,  with  numerous  scattered  metallic  blue 
and  greenish  scales.     Legs  light  yellow. 

Alar  expanse. — 16  to  16  mm. 

Habitat.  — Colorado.     July. 

Type.—^o.  6346,  U.S.N.M. 

Cotypes  in  collection  of  Dr.  Dietz,  who  has  liberally  submitted  this 
species  to  me  for  description  and  in  whose  honor  I  name  it. 

PALTODORA  CANICOSTELLA  Walsingham. 

Cleodora  canicostdla  Walainqham,  Insect  Life,   I,  1888,  p.  82. — Riley,  Smith's 

List  Lep.  Bor.  Am.,  1891,  No.  5518. 
PaUodora  caniscostella  Busck,  Dyar's  List  Amer.  Lep.,  1903,  No.  5545. 

Described  from  Mount  Shasta,  California;  cot3^pes  are  in  U.  S. 
National  Museum,  where  is  also  a  specimen  from  Colorado.  Veins 
6  and  7  in  hindwings  are  connate. 

PALTODORA  ANTELIELLA,  new  species. 

PaUodora  anteliella  Busck,  Dyar's  List  Amer.  Lep.,  No.  5546,  1903. 

Antennae  light  fawn  colored;  labial  palpi  fawn  colored,  above 
whitish;  face,  head,  and  thorax  light  fawn  colored.  Anterior  wings 
darker  reddish  brown;  one  short  longitudinal  streak  on  the  fold  and 
one  similar  in  the  middle  of  the  wing  black;  second  discal  stigma  cir- 
cular black.  From  costal  apical  one-fourth  very  obliquely  outward 
across  the  wing  to  termen  a  thin  white  line.  Cilia  fawn  colored 
with  a  short,  heavy  black  transverse  line  in  apical  part.  Hindwings 
dark  gray;  cilia  fawn  colored;  abdomen  and  legs  light  reddish  brown; 
tarsal  joints  slightly  tipped  with  white. 

Alar  expanse,  12  to  12.5  mm. 

Habitat. — New  Jersey. 

Type.—^o.  6347,  U.S.N.M. 

Cotypes  in  collections  of  Dietz  and  Kearfott.  The  small  size  and 
rich  brown  color  make  this  species  easily  recognizable. 

PALTODORA  SABULELLA  Walsingham. 

Cleodora  sabtdelld  Wai-singham,  Insect  Life,  I,  p.  83,  1888.— Riley,  Smith's  List 

Lep.  Bor.  Am.,  No.  5520,  1891. 
PaUodora  sabulella  Busck,  Dyar's  List  Amer.  Lep.,  No.  5547,  1903. 

Described  from  Colusa  County,  California.  Cotypes  are  in  U.  S. 
National  Museum.     Hindwings  with  veins  6  and  7  connate. 
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PALTODORA  SIMILIELLA  Chambers. 

(ielechia  simiUella  Ciiambbr8,  Can.  Ent.,  IV,  1872,  p.  193. 

Gelechia  solameUa  Chambers,  Can.  Ent.,  VI,  1874,  p.  242;  Bull.  U.  8.  Geol.  Surv., 

Ill,  1877,  p.  91;  IV,  1878,  pp.  91,  147. 
(ielechia  [Dorifphora]  piHcijMis  Zeller,   Verb.  k.  k.,  zo()l.-lK)t.  Gesell.  Wien, 

XXIII,  1873,  p.  277. 
GeUrhia pUcipelUs  Rilky,  Sinith'H  Lint  Ix»p.  Bor.  Am.,  No.  5460,  1891. 
Gelechia piscipntln  ('n ambers.  Bull.  U.  S.  (feol.  Rurv.,  IV,  1878,  p.  145. 
Pcdtodora  »lmUieUa  BrsoK,  Dyar'H  List  Amer.  I^p.,  No.  5548,  1903. 
Not  Gelechia  mhniella  ('uamberr,  Can.  Ent.,  V,  1873,  p.  17(>;  Cinn.  Quart.  Journ. 

Sci.,  II,  1875,  p.  239;  (^an.  Knt,  IX,  1878,  p.  51. 

This  species  has  been  (|uite  troublesome  to  clear,  owing  to  an  erro- 
neous determination  by  Chambei*s  and  the  subsecjuent  results  of  this 
mistake. 

Only  by  the  kind  help  of  Miss  Mary  Murtfeldt's  personal  recoUec- 
tion,  and  with  all  obtainable  evidence  carefully  examined,  did  I  feel 
justified  and  confident  in  my  conclusions  in  regard  to  the  above 
synonomy. 

Later  I  have  had  the  satisfaction  to  have  them  substantiated  in  part 
through  a  letter  from  Lord  Walsingham  in  the  archives  of  the  Divi- 
sion of  Entomology,  U.  S.  Department  of  Agriculture. 

Chambers  described*  a  species  as  Oehchia  shnHlella,  This  was 
the  same  species  that  Zeller  subsequently  described  as  pkc!j)elli^^  as 
comparison  of  the  original  types  now  in  Cambridge,  but  presented  by 
Chambers  to  the  Peabody  Academy  of  Science  in  Salem,  shows,  and 
it  is  a  true  PaJtodora.  r 

In  1S73  Chambers  received  from  Miss  Murtfeldt  a  superficially  sim- 
ilar species,  which  she  had  reared  from  Solanum^  and  believing  it 
(wrongly)  to  be  HuniUdla  Chambers,  he  changed  that  name  Uysolriniella 
and  gave  Sohinum  caroliji-erifHH  as  its  food  plant,'  and  later  he  described 
it'  more  fully  and  gave  the  life  histoiT  in  detail,  still  supposing  it  to 
be  his  original  HtviUleUa. 

Afterwards  Miss  Murtfeldt,  unaware  of  this,  described  her  species 
as  cint'VeUa  Murtfeldt,  afterwards  changing  it  to  incon^picuella^  the 
former  name  being  preoccupied  in  Europe. 

It  was,  however,  already  described  by  Zeller  as  Gelechia  (Bt*yotropha) 
gInrJuneUa  and  belongs  in  Mr.  Mey rick's  recent  genus  PhthmHmaea, 
(p.  8:2L) 

To  enable  me  to  draw  these  conclusions  I  have  had  the  good  fortune 
to  have  the  following  authentic  specimen  for  examination:  1,  U.  S. 
National  Museum,  type,  No.  459,  Chambers  type  with  his  latel: 
Gdechia  solan  tell  a  Chambers.  This  is  identical  with  2,  the  other 
original  type  sent  to  Peabody  Academy,  Salem,  now  in  Museum  of 
Compai-ative  Zoology,  bearing  Lord  Walsingham's  blue  label,  No.  992 
and  Chambers'  label  No.  37,  each  referring  to  respective  lists  of  the 


'Can.  Ent,  IV,  p.  193.       'Idem.,  V,  1873,  p.  176.       "Miss  Murtfeldt's  species. 
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two  authors,  which  I  have  had  the  use  of  through  the  kindness  of 
Profe.ssor  Fernald,  and  Mr.  Ilenshaw,  respectively. 

These  two  specimens,  which  evidently  represent  his  original  species, 
are  Paltodora  species  and  identical  with  S,  Zeller's  type  in  Cambridge 
oi p!i<clj)ell!H,  and  with  ^.  a  specimen  determined  as  jmcipeUS^  Zeller 
h\"  Lord  Walsingham,  in  U.  S.  National  Museum. 

Of  the  other  spc^cies,  ])re(l  from  Solanum,  I  had  f*.  cotype  and  several 
other  specimens,  bred  })v  Miss  Murtfeldt,  and  it  is  identical  with  6.  a 
sp(»cimen  in  the  U.  S.  National  Museum  detemiined  and  labeled  by  Lonl 
Walsingham,  G,  ghx'hln^'Ila  Zeller,  the  description  and  figure  of  which 
also  agree  well  with  thi^  specimens  before  me. 

This  species  will  be  treated  later  under  Phthminiwa  Meyrick  (p.  821), 
while  the  mmUlelJn  ChsLxnhers=  pi ficlpeU!.s  Zeller  should  stand  as 
Paltod&ra, 

It  is  of  value  to  note  Chambers's  suspicion^  that  he  had  two 
species  mixed,  as  well  as  his  note*  that  his  Gdi^'hm  cUlaUleelUi^  which 
undoubtedly  is  a  Paltodora  species  (p.  780),  is  only  microscopically 
distinguishable  from  his  "  Gdechla  sohm'elh,^''  that  is  Hhtillulla. 

It  is  a  good  species  distinct  from  all  at  present  described  si>ecie8 
nearest  to  pallidMa  Chaml>ers,  with  which  species  it  has  the  white- 
tipped  scales  in  common. 

Shmliella  was  described  from  Kentucky,  and  Chambers's  type  in 
U.  S.  National  Museum  is  from  Texas,  which  is  also  the  locality  of 
Zeller's  type  of  piscipellU. 

Specimens  in  poor  condition  which  I  take  to  be  this  species  were 
reared  from  flower  heads  of  sunflower  at  the  Insectary  of  U.  S.  Depart- 
ment of  Agriculture,  received  from  Mr.  E.  E.  Bogue,  Oklahoma. 

This  species  has  vein  6  and  7  of  hindwing  not  only  connate  but  in 
fact  shortstalked. 

PALTODORA  T/3PHELLA  Walsingham. 

Cleodora  tophella  Wai^inqham,  Insect  Life,  I,  1888,  p.  83. — Riley,  Smith's  List 

Lep.  Bor.  Am.,  No.  5519,  1891. 
Paltodora  tophella  Busck,  Dyar's  List  Amer.  Lep.,  No.  5549,  1903. 

U.  S.  National  Museum  possesses  cotype,  received  from  Lord  Wals- 
ingham; also  specimen  collected  at  Beulah,  New  Mexico,  8,000  feet 
elevation  by  Prof.  T.  D.  A.  Cockerell. 

Habitat, — California,  New  Mexico. 

Veins  6  and  7  in  hindwings  are  connate. 

PALTODORA  PALLIDELLA  Chambers. 

Cleodora  pallidelki  Chambers,  Can.  Ent.,  VI,  1874,  p.  245;   Bull.  IT.  S.  Geol. 

Surv.,  IV,  1878,  pp.  92,  135.— Walsingham,  Insect  Life,  1, 1888,  pp.  81,  82.— 

Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5515,  1891. 
PaUodora  pallideUa  Busck,  Dyar's  List  Amer.  Lep.,  No.  5550,  1903. 

» Bull.  U.  S.  Geol.  Sur.,  Ill,  p.  143.  ^Can.  Ent.,  VI,  p.  242. 
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As  remarked  by  Lord  Walsingham,  it  is  evident  that  Chambers, 
when  he  amended  and  elabomted  his  first  description  had  more  than 
one  species  before  him,  and  some  of  his  statements  are  in  direct  con- 
tradiction to  the  original  description. 

I  believe,  from  careful  comparison  with  all  the  material  at  my  dis- 
posal, that  he  had  specimens*of  inagiiellii  Busck  and  dletzlella  Busck 
mixed  up  with  his  original  species. 

The  only  authentic  type  from  Chambers  in  existence  is  the  one 
mentioned  by  Lord  Walsingham  (but  not  known  to  him)  in  Miss 
Murtfeldt's  collection.  That  ia  now  in  Professor  Fernald's  possession, 
and  I  have  had  the  opportunity  to  examine  it. 

It  is  a  plain  looking,  grayish  yellow  species  with  white-tipped 
scales,  similar  to  those  of  swniUelki  Chambers  {pisapdiis  Zeller,  p.  771)) 
and  tophella  Walsingham.,  very  near  to  the  latter,  but  smaller,  and 
of  a  lighter,  more  yellowish  ground  color. 

I  have  recognized  an  identical  specimen  in  the  U.  S.  National  Museum 
and  in  Dr.  Dietz's  collection  from  Colorado. 

This  type  specimen  bears  Chambers'  label  and  agrees  well  with  his 
original  rather  meager  description,  but  does  not  agree  with  his  later 
detailed  description  of  the  supposed  same  insect.  It  is  obviously, 
under  the  circumstances,  proper  to  disregard  these  latter  amendments 
which  evidently  applied  to  one  or  more  distinct  species,  and  to  retain 
the  xssmx'^  pallideUa  for  the  pale,  nearly  unmarked  species  represented 
by  the  unique  type  in  Professor  Fernald's  collection. 

Veins  6  and  7  of  hindwing  are  closely  approximated. 

PALTODORA  MODESTA  Walsingham. 

Ckodora  modesUi  Waijsingham,  Insect  Life,  I,  1888,  p.  82. — Riley,  Smith's  List 

Lep.  Kor.  Am.,  No.  5517,  1891. 
PaUodora  modesta  Busck,  Dyar's  List  Amer.  Lep.,  No.  5551,  1903. 

Cotypes  and  other  specimens  of  this  small  inconspicuous  species 
from  Los  Angeles,  California,  are  in  the  U.  S.  National  Museum. 
Hindwings  with  veins  6  and  7  connate. 

SITOTROGA  Heinemann. 

Plate  XXVIII,  fig.  3. 

S'Uotroga  Heinemann,  Schmett.  Deutschland  und  Schweiz,  1870,  p.  287. 

Basal  joint  of  antenna?  with  long  pecten.  Labial  jmlpi  with  second 
joints  rough  beneath;  terminal  joint  longer  than  second,  slender, 
pointed.  Forewings  very  long,  narrow,  pointed,  with  12  veins,  7  and 
8  out  of  6.  Hindwings  narrower  than  forewing,  elongate  trapezoidal, 
apex  much  produced,  termen  emarginate;  8  veins,  6  and  7  stalked;  2, 
3,  4,  and  5  remote  parallel.  Only  the  one  cosmopolitan  species  is 
known. 
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SITOTROGA   CEREALELA  Olivier. 

SUotroga  cereaiella  Rtaudinger  and  Rebel,  Cat.  Lep.  Kur.,  II,  No.  2902,  1901.— 
DiBTZ,  Smith's  List  Ins.  N.  Jersey,  1900,  p.  475. — Busck,  Dyar's  IJst  Amer. 
Lep.,  No.  5552,  1903. 

Anacampifis  cerealella  Gix)vkr,  U.  S.  Dept.  Agr.  Report,  1854,  p.  67,  pi.  iv. 

Gelechia  cerealella  Clemens,  Proc.  Phil.  Acad.,  1860,  p.  168;  Stainton  ed.  No. 
Am.  Tin,  1872,  pp.  112,  224.— Packard,  Guide  Study  Ins.,  1869,  p.  350.— 
Chambers,  Bull.  V.  S.  Geol.  Surv.,  1878,  IV,  p.  142.— Riley,  Smith't?  List 
Lep.  Bor.  Am.,  No.  5335,  1891. 

This  common  species,  the  Angoumois  moth,  is  often  of  economic 
importance  on  account  of  the  injuries  of  the  larva  to  stored  grain. 

I  have  not  attempted  to  give  the  very  numerous  references  to  the 
economic  literature  of  the  species. 

AUTONEDA,  new  name. 
Plate  XXVIII,  %.  4. 
Neda  Chambers,  Can.  Ent.  VI,  1874,  p.  243. 

The  name  JVedu  being  preoccupied  in  the  Coleoptera,  I  propose  the 
above  modification  to  signify  the  genus  which  Chambers  described* 
with  plutella  as  type. 

It  has  the  following  characters:  Labial  palpi,  like  those  in  Yjym- 
lophu^;  second  joint  with  large,  dense,  projecting  tuft  on  under  side; 
terminal  joint  erect,  pointed,  as  long  as  second  joint;  forewings  nar- 
row, nearly  lanceolate;  12  veins;  veins  7  and  8  stalked  to  costa;  6  sep- 
arate, but  very  approximate  to  7;  hind  wings  under  I;  apex  produced 
termen  emarginate;  8  veins,  all  separate;  6  and  7  somewhat  approxi- 
mate; 5  nearer  6  than  4. 

At  present  only  the  one  species  is  known. 

AUTONEDA  PLUTELLA  Chambers. 

Neda  pltiffUa  Chambeiw,  Can.  Ent,  1874,  p.  244;  Can.  Ent.,  VII.,  1875,  p.  105; 

Bull.  U.  S.  Guol.  Siirv.,  1878,  IV.,  p.  157.— Riley,  Smith's  List  Lep.  Bor. 

Am.,  No.  5521,  1891. 
AiUoneda  plutdla  BvscKy  Dyar's  List  Amer.  Lep.,  No.  5553,  1902. 

Type.— Ho,  468,  U.S.N.M.,  with  Chambers'  label  on  the  pin,  agrees 
with  his  unusually  accurate  and  complete  generic  and  specific  descrip: 
tions,  and  is  identical  with  other  types,  also  labeled  by  Chambers  him- 
self, in  the  Museum  of  Comparative  Zoology  at  Cambridge.  One 
of  these  bears  Lord  Walsingham's  blue  label,  No.  979,  corresponding 
with  his  identification  in  his  notebook,*  Neda  plutell<i. 

These  types  all  undoubtedly  represent  this  interesting  species. 

They  are  all  from  Kentucky. 

»Can.  Ent.,  VI,  1874,  p.  243.  -'Mentioned  on  p.  768. 
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GLAUCE  Chambers. 
frV/iie/r  Chambers,  Can.  Ent.,  VII,  1875,  p.  II. 

Labial  palpi  long,  recurved,  overarching  the  vertex;  second  joint 
slightly  thickened  with  scales;  terminal  joint  nearly  as  long  as  second, 
pointed. 

Forewings  elongate  ovate,  pointed;  12  veins,  7  and  8  out  of  6;  hind- 
wings  nearly  as  broad  as  forewings,  trapezoidal;  apex  produced, 
pointed;  termen  sinuate;  8  veins,  6  and  7  stalked,  3  and  4  separate,  5 
nearest  4;  the  costal  niargiii  from  base  to  the  middle  is  armed  with  a 
row  of  large,  stiff,  shaip,  two-edged  bristles. 

Only  the  following  species  is  known: 

GLAUCE  PECTENAL-ffiELLA  Chambers. 


Venetian  of  olaucb  pectenaueella— Chambers. 

Glance pectencUxUa  Cuambers,  Can.  Ent.,  VII,  1875,  p.  12;  Bull.  U.  R.  Geol.  Surv., 
IV,  1878,  p.  148;  Journ.  Cinn.  Soc.  Nat.  Hist.,  II,  1880,  p.  203,  fig.  22.— 
Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5291,  1891. — Busck,  Dyar's  List 
Amer.  Lep.,  No.,  5642,  1903. 

This  characteristic  species,  all  authentic  material  of  which  is  lost,  I 
have  recently  recognized  beyond  doubt  among  Tineime  collected  by  the 
writer  at  light  in  the  District  of  Columbia  and  in  the  neighborhood  of 
Covington,  Kentucky. 

Chambers's  description  and  figure  of  the  wing  is  essentially  correct, 
except  that  he  has  made  vein  6  in  forewing  out  of  vein  7,  instead  of 
7  and  8  out  of  6,  an  easily  explained  error. 

Chambers's  type  came  from  Texas. 

TELPHUSA  Chambers. 
Plate  XXVIII,  fig.  5. 

Telphusa  CuAMBmw,  Can.  Ent,  IV,  1872,  p.  182; 
Xenolechia  Meyrick,  Handbook  Brit.  Lep.,  1895,  p.  583. 

Chambers  erected  this  genus  for  his  species  ourvistrlgell^t^  the  unique 
type  of  which  is  still  in  the  Museum  of  Comparative  Zoology  in  Cam- 
bridge, with  Chambers'  label  on  the  pin,  and  recognizable,  though  in 
jxx)r  condition. 
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Chambers  shortly  afterwards  gave  up  this  genus  and  inelu<led  hizs 
species  in  (relechid  as  a  synonym  of  Cleraens's  Gdeclua  JongifaacUlhi^ 
but  a  name  is  needed  to  signify  the  genus,  which  Chambers  can  hardly 
be  said  to  have  defined,  but  which  has  the  following  charactei>?  in  c-oni- 
mon  with  curviHtrlgdht,  Chambers'  name  must  stand  in  preference  to 
Mey rick's  later  name  Xemtlechui. 

I  strongly  suspect  that  Chambers'  genus,  Adrastem^  is  synonyiiioiis 
with  the  present  genus,  in  which   cavse  that   name  would  supplant 
Telphimi^  but  for  the  time   being  it  nmst  be  left  as  '*  unrecognized.'" 
The  types  of  the  two  species,  Adrastela  ali<mndrix<illa  and  A.^fa^'<r'/- 
el/a,^  on  which  Chambers  erected  the  genus,  are  lost,  and  though  I  feel 
rather  certain  that  1  have  recognized  })oth  species  as  belonging  to  77/- 
phuHd^  still  altogether  insufficient  collecting  has  been  done  in  Kentucky', 
from  where  these  species  are  described,  to  warrant  final  conclusions 
from  the  limited  material  on  hand,  and  at  present  I  must  leave  both 
genus  and  species  as  unrecognized.     There  is  no  w^ay  to  include  the 
genus  in  any  table,  as  Chambers  did  little  more  than  attach  the  name 
to  those  two  species  without  further  specification;  the  only  tangible 
generic  character  given  is  the  tufted  fore  wings. 

TilphuHa  has  the  following  characters:  Second  joint  of  labial  palpi 
thickened  with  rough  scales  ben€»ath,  terminal  joint  slender  ix)inted. 

Fore  wings  elongate  pointed,  12  veins,  7  and  8  stalked,  6  sepamto  or 
out  of  7  near  })ase;  hindwings  trapezoidal,  apex  pointed  termen  sinu- 
ate, as  broad  or  broader  than  the  forewings;  8  veins,  0  and  7  stalked,  B 
and  \  separate,  5  nearest  4.     ForewMngs  often  with  tufts  of  raised  scales. 

The  American  species  at  present  recognized  as  belonging  to  this 
gcMius  may  be  separated  by  the  following  table: 

With  oblique  lij^ht  fa.*«<'ia  at  ba»sal  fourth  of  forewings 1 

Without  puch  light  fatacia 2 

1.  FortnvingH  with  apical  half  of  dorsal  e<lge  white long\iniick\h\^  p.  785 

Dorsjil  e<lge  not  whit^ lalifasciefla,  p.  7Ki 

2.  ( tround  color  of  forewings  white 3 

(iround  color  not  white 5 

.'^  Markings  on  forewings  l)la«k 4 

Markings  fawn  colored Utalellay  p.  7<S7 

4.  With  complete  black  fiuscia  crossing  forewings fHtsistrigclUiy  p.  787 

Black  faiJcia  not  reaching  dorsal  edge bamfaytriellaj  p.  787 

5.  Wings  very  dark  fuscous,  nearly  black (jmu([ucclrslaidla^  p.  785 

Wings  lighter,  gray H 

6.  With  obliijue  black  streak  from  costa  near  base 7 

Without  such  streak 8 

7.  IIea<l  and  thorax  dark  fuscous ' (jxurcmigrnceUn^  p.  786 

I lea^l  and  thorax  light  brownish jxiUtderonaselh,  p.  786 

8.  Forewings  with  raised  seniles quercietla^  p.  787 

Forewings  without  raised  scaU^s -^t^- ^ 

9.  With  sharply  defined  dark  spot  on  disc .*.*W7'-.  ^-  ^ gland [ferella^  p.  788 

Without  such  spot i^  >?.- Mangerella,  p.  788 


1  Can.  Ent.,  IV,  1872,  p.  149.  ^ 

V 
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TELPHUSA  LONQIFASCIELLA  Clemens. 

Gelechia  longifasckUa  Clemens,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  pp.  12,  121; 

Stainton,  Tin.  N.  A..  1872,  pp.  219,  223.— Chambers,  Can.  Ent.,  IV,  1872, 

p.  174;  Bull.  U.  S.  Geol.  Siirv.,  IV,  1878,  p.  144.— Riley,  Smith's  List  Lep. 

Bor.  Am.,  No.  5402,  1891. 
Tel2)hu8a  cunustrigella  CHAMBEBSy  Can.  Ent.,  IV,  1872,  p.  133. 
Gekchia  ohliquifasnella  Chambers,  Journ.  Cinn.  Soc.  Nat.  Hist.,  II,  1879,  p.  182. — 

Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5421,  1891. 
Telphusa  longifameUa  Busck,  Dyar's  List  Amer.  Lep.,  No.  5554,  1902. 

Chambers  dropped  Giirnlstrigella  as  a  synonym  of  Clemens's  longi- 

In  the  Museum  of  Comparative  Zoology  in  Cambridge  are  types 
of  cicrvlstrigella  and  obliqulfmciell^i  with  Chambers's  handwriting. 
They  are  identical,  as  the  description  would  indicate,  and  Chambers 
has  here  again  evidently  been  a  victim  of  his  own  carelessness  with 
his  types. 

I  have  met  with  no  other  si>ecimens. 

Habitat, — Texas,  Kentucky. 

TELPHUSA  QUINQUECRISTATELLA  Chambers. 

Gelechia  quinqaecristateUii  Chambers,  Bull.  IT.  S.  Geol.  Surv.,  IV,  1878,  pp.  88, 

146.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5465,  1891. 
Telphma  quinqnecrvitateHa  Busck,  Dyar's  List  Amer.  Lep.,  No.  5555,  1903. 

'  The  specimens  in  the  U.  S.  National  Museum,  determined  by  Lord 
Walsingham  as  Gelechia  qxdnquecristatella  Chambers,  agree  with 
Chambers's  description  and  undoubtedly  represent  this  species. 

I  am  unable  to  distinguish  it  from  authentic  specimens  (unfortunately 
poor)  of  the  European  (Xenolechid)  d&thiops  Westwood,  and  I  sent 
specimens  to  Dr.  E.  Meyrick,  who  also  identified  it  as  this  species. 

However,  the  European  food-plant  of  sethiopn^  Erica  cin^erea^  doe« 
not  grow  wild  in  this  country,  and  until  the  species  has  been  bred 
here  there  is  a  possibility  that  it  is  another,  closely  related  species,  and 
it  will  be  safer  to  retain  it  as  such  until  then;  but  the  imagos  are  surely 
very  similar. 

JIahitat, — Eastern  United  States. 

TELPHUSA  LATIFASCIELLA  Chambers. 

Gelechia  lalifascielta  Chambers,  Cinn.  Quart.  Jour.,  II,  1875,  p.  251;  Bull.  U.  S. 

Geol.  Surv.,  IV,  1878,  p.  144.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5399, 

1891. 
Telphusa  kUifasciella  Busck,  Dyar's  List  Amer.  Lep.,  No.  5556,  1903. 

1  have  examined  types  in  Professor  Fernald's  collection  and  in  the 

Museum  of  Comparative  Zoology  in  Cambridge.     In  the  National 

Museum  are  specimens  received  from  Miss  Murtf eldt,  who  writes  that 

she  has  bred  both  the  light  and  the  dark  forms  from  similar  larvee 
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in  rolled  leave.s  of  oak.     I  have  taken  a  few  specimens  from  around 
Washington,  District  of  Columbia. 
Uahitat. — Kentucky,  Missouri. 

TELPHUSA  QUERCINIGRACELLA  Chambers. 

(rclechia  fpiereinigra<*eUa  CiiAMBEBUy  Can.  Ent,  IV,  1872,  p.  170. 

Gelfchia  {Pi>€nUaf)  fragmeniella  Zbller,  Verb.  k.  k.  zool.-bot.  CJesell.    Wien, 

XXIII,  1873,  p.  71.— Chambers,  Bull.  U.  8.  Geol.  Surv.,  IV,  1878,  p.  143.— 

Riley,  Smith's  LLst  Lep.  Bor.  Am.,  No.  5365,  1891. 
(iekchia  qaerciuignveUa  Chambers,  Bull.  U.  S.  Geol.  Sun\,  IV,  1878,    p.  146. — 

Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5460,  1891. 
Tdphum  querc'migracella  BrscK,  Dyar^s  List  Amer.  Lep.,  No.  5557,  1903- 

Placed  hy  mistake  among  the  types  of  Gelechia  {Reexvrvarla^  querci- 
vtnu'Ua  Chambers  in  the  Museum  of  Comparative  Zoology  in  Caui- 
bridgo,  and  therefore  omitted  in  Hagen's  list  of  typi\s\  I  found  a 
specimen  differing  from  the  others  and  labeled  in  Chaml)ers-s  handwrit- 
ing (t,  quercinHjraeeUa, 

This  specimen  agrees  perfectly  with  Chambers's  description,  and 
without  doubt  represents  this  species.  It  is,  so  far  as  I  know,  the 
only  authentic  specimen  of  this  species  from  Chambei-s  in  existence. 

It  is,  as  th(».  descriptions  would  indicate,  identical  with  Zeller\s  tyi^e 
oi  fnujinetitella^  also  found  in  the  Mustium  of  Comparative  Zoology. 
Both  are  females. 

In  the  U.  S.  National  Museum  there  is  a  good  series  of  this  species  ^ 
bred  by  the  writer  from  larva*  on  oak,  agreeing  well  with  Chambers\s 
description  of  the  larva. 

Ilahttat, — Texas,  Kentucky,  District  of  Columbia,  and  New  York. 

TELPHUSA  PALLIDEROSACELLA  Chambera. 

(,'elf'chia  (Krfjfilh)  paUidnttmcella  Chambers,  Bull.  IT.  S.  (leol.  Surv.,  IV,  1878, 
pp.  90  and  145.— Wai*sin(iham,  Tran.s.  Am.  Ent.  Soc.  Phila.,  X,  1882,  p. 
180.— Riley,  Smith's  List  I^p.  Bor.  Ahl,  No.  5440,  1891. 

Telphiv<n  pnU'uleromceUn  BrscK,  Dyar's  List  Amer.  I^p.,  No.  5558,  1903. 

In  the  U.  S.  National  Museum  there  are  specimens  determined  by 
Lord  Walsingham  which  I  believe  truly  represent  this  species.  I 
have  received  similar  specimens  from  Miss  Murtfeldt  under  that  name, 
which  agree  with  Chambers's  description. 

T'JW  phtnt, — Oak. 

Ihihitai, — Texas,  Missouri,  District  of  Columlna,  Pennsylvania,  and 
New  York. 

What  has  beiMi  siippos(»d  to  b(>^  a  type  oi  jyiU!deromceUnvf\t\\  Cham- 
bers's la])el  on  the  pin  is  found  in  the  Museum  of  Comparative  Zoology 
in  Cambridge,  })ut  it  does  not  agree  with  his  description  and  some 
mistake  has  obviously  been  made;  it  is  a  much  rubbed  AriMotdut  of 
the  lun^toxuffiixrlhi  group. 

>  Papilio,  IV,  1884.  p.  98. 
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TELPHUSA  QUERCIELLA  Chambers. 

Depresftaria  quercieUa  CitAMBERs,  Can.  Ent.,  IV,  1872,  pp.  127,  147. 

Adntstela  qucrcieUa  Chambers,  Can.  Ent.,  IV,  1872,  p.  207. 

(iehrhia  (luercidla  Chambers,  Bull.  U.  S.  Geol.  Siirv.,  IV,  1878,  p.  146. — Riley, 

Smith's  List  Lcp.  Bor.  Am.,  No.  5463, 1891.— Dietz,  Smith  N.  J.  Insects,  1900, 

p.  474. 
Telphusa  qiurciMi  Busck,  Dyar's  Lijst  Amer.  Lep.,  No.  5559,  1903. 

Type  No.  460,  U.S.N.M.,  of  this  species,  agrees  with  other  speci- 
mens from  t'hambers  in  Professor  Fernald's  collection  and  in  the 
Museum  of  Comparative  Zoology  in  Cambridge.  1  have  met  with  no 
other  specimen. 

J^m/d  j)lan t,  — Oak  (Cham hers) . 

Ilahitat, — Kentucky,  New  Jersey. 

TELPHUSA  BASISTRIGELLA  Zeller. 

(ffkchia  (P(vcilinf)  hai^istrigeUa  Zklluk,  Verli.  k.  k.  zool.-lK>t.  (lesellsch.  Wien, 

1873,  p.  270,  pi.  LV,  fig.  23. 
Gelcrhin  b(iiiulrigelia  CiiAMJiEBSf  Bull.  U.  S.  Geol.  Siirv.,  IV,  1870,  p.  141. — Rilky, 

Smith's  Li^*t  U'p.  Bor.  Am.,  5318,  No.  1891. 
Telphxudi  Umalrifjella  BrscK,  Dyar'a  List  Amer.  lx?p.,  No.  5560,  HK)3. 

The  unique  type  of  this  species  is  in  the  Museum  of  Compamtivc 
Zoology  in  Cambridge  in  good  condition.  1  have  not  seen  other 
specimens  which  I  can  refer  with  certainty  to  this  species. 

Ilahitat.  — Texas. 

TELPHUSA  BASIPASCIELLA  Zeller. 

(iclcrhia  (Ptrrilia)  fnisifdnnfila  Zeller,  Verh.  k.  k.  zool.-bot.  (Jesellsch.  Wien, 

1873,  p.  269,  pi.  Ill,  fig.  22. 
(ielevliia  Umfmru'lla  Chambers,  Bull.  U.  S.  Geol.  Sur>'.,  IV.,  1878,  p.  141. — 

Riley,  Smith's  TJst  Lep.  Bor.  Am.,  No.  5319,  1891. — Diet-/,  Smith's  List 

Insects  N.  J.,  1900,  p.  474. 
Telphusa  himfascH'Ua  BrscK,  Dyar's  IJst  Amer.  Ix^p.,  No.  5561,  11H)3. 

I  have  (examined  the  types  of  this  easily  recognized  species  in  the 
Mu.scum  of  Comparative  Zoology  in  Cambridge.  In  the  U.  S.  Na- 
tional Museum  th(»re  is  a  specimcMi  identical  with  these  determined  by 
Lord  Walsingham. 

Ilithitat, — Texas,  New  Jei*sey  (I)ictz). 

TELPHUSA  BETULELLA,  new  species. 
Telphum  hcfulella  BrscK,  Dyar's  List  Amer.  Lep.,  No.  5562,  1903. 

Antenuic  |,  simple,  slightly  serrate  toward  tip,  light  reddish,  with 
base  of  each  joint  silvery  white  and  tip  of  each  joint  dark  brown. 

La])ial  palpi,  second  joint  thickened,  with  rough  scales  beneath,  sil- 
very white  slightly  sprinkled  with  drap  scales  and  with  base  drap; 
terminal  joint  suffused  with  drap  and  black  scales,  a  small  spot  on  the 
inner  side  near  the  middle  and  the  extreme  tip  whitish.     Face  and 
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head  light  silvery  drap,  thorax  a  shade  darker.  Fore  wings  silvery 
white  suffused  irregularly  with  drap  scales,  especially  below  fold  and 
in  th(»  apical  part;  extreme  base  of  costa  black;  at  middle  of  wing  a 
small  dark  drap  costal  spot;  near  base  of  wing,  just  below  costa,  a 
large  tuft  of  raised  scales;  on  middle  of  fold,  at  end  of  disk  ami 
beyond  disk,  are  similar  smaller  tufts  of  raised  scales,  not  very  con- 
spicuous and  of  the  general  color  of  the  wing,  white  and  drap  mixed. 

In  apical  part  and  at  base  of  the  cilia  a  few  scattered  black  scales; 
cilia  whitish. 

Hindwing  light  silvery  gray,  cilia  golden  white.  Abdomen  and 
legs  golden  white,  slightly  sprinkled  with  drnp.  Venation  typical; 
veins  6  and  7  in  hindwing  very  shortly  stalked. 

Alar  expanse. — 12  to  13  mm. 

Ilahltat, — District  of  Columbia,  Virginia. 

Food  plant, — Beiula  nigra, 

Type,—^o.  6348,  U.S.N.M. 

Described  from  several  specimens  bred  in  March,  1884,  by  Mr.  Th. 
Pergande,  and  in  August,  1899,  by  the  writer. 

The  larvae  are  leaf  rollers  on  black  birch  and  pupate  in  the  leaf. 
Imago  appear  during  August  and  another  brood  overwinters  as  pupa, 
producing  adults  in  early  spring. 

TELPHUSA  BELANQERELLA  Chambers. 

Oelechia  bdangerfUa  Chambers,  Can.  Ent.,  VII,  1875,  p.  210;  Bull.  U.  S.  Geol. 

Surv.,  IV,  1878,  p.  141.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5320,  1891. 
Gelechin  (Teleia)  oroneUa  Walbingham,  Trans.  Am.  Ent.  Soc.  Phila.,  X,  1882,  p. 

179. 
Gelechin  ororwUa  Packard,  Fifth  Rep.  U.  S.  Ent.  C^omm.,  1890,  p.  630.— Riley, 

Smith's  List  Lep.  Bor.  Am.,  No.  5436,  1891. 
Gelechin  (jrella  Dietz,  Smith's  List  Ins.  N.  Jersey,  1900,  p.  474. 
TelphuHit  helnngerelln  Bitsck,  Dyar's  List  Amer.  Lep.,  No.  5563,  1903. 

The  unique  well-preserved  type  of  Gelechia  helanijerelki  was  obtained 
from  Laval  University,  Que})ec,  and  is  now  in  the  U.  S.  National 
Museum  under  type  No.  57()7.  In  that  collection  are  also  specimens 
compared  by  the  writer  with  Walsingham\s  tyi)e  of  Gelechia  oronell^ 
in  Professor  Fernald's  collection. 

As  the  description  would  indicate  the  two  species  are  identical.  Cham- 
bers name  must  stand.     Larva  is  leaf  roller  on  alder  (Packard). 

Habitat, — Eastern  United  States,  Canada. 

TELPHUSA   QLANDIFERELLA  ZeUcr. 

Gelechia  {Anacnmpsis)  gUindiferella  Zeller,  Verh.  k.  k.  zool.-bot.  Gesellsch.  Wien, 

XXIir,  1873,  p.  275,  pi.  iv,  fig.  25. 
OeZec/iia  «e//a  Chambers,  Can.  Ent.,  VI,  1874,  p.  2.'>8. 
Gelechia  glaiidiftielln  GiiAMBKBs,  Can.  Ent.,  IX,  1877,  p.  14. 
Gelechin  glatulifera  Chambers,  Can.  Ent.,  IX,  1877,  p.  24. 
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Geleckia glandifereUa CHAMBVi^  U.  8.  Geol.  Surv.  Bull.,  IV,  1878,  p.  144.— Rilev, 

Smith*8  list  Lep.  Bor.  Am.,  No.  6382,  1891. 
Xenoleehia  glandifereUa  Waubingham,  Proc.  Zool.  Soc.  Ix)ndon,  1897,  p.  72. 
Telphusa  glandifereUa  Busck,  Dyar's  List  Amer.  Lep.,  No.  .5564,  1903. 

In  the  U.  S.  National  Museum  are  types  of  both  Zeller's  and  Cham- 
be.i*s\s  species.  I  have  also  examined  the  types  of  both  in  the  Museum 
of  Compai-ative  Zoology.  They  all  represent  the  form  figured  by^ 
Zeller,  with  the  large  wing  spot  reaching  down  to  the  dorsal  edge. 

Chambers  mentioned  a  variety  in  which  this  spot  is  representi»d  by^ 
a  triangular  spot  on  the  fold,  not  reaching  the  margin.  This  supposed 
variety  is  also  represented  in  the  National  Museum,  labeled  by  Lord 
Walsingham  Gelechia  gJandifei^elln,  1  am  inclined  to  believe  it  a  quite 
distinct  species,  but  until  its  life  history  is  known  it  may  remain  under 
the  present  species. 

Riley  mf\Aii  pall!  docker  ell  a  Chambers  a  synonym  of  this  species,  but, 
as  I  have  shown,*  this  is  a  mistake.  Chambers  described  only  two 
^  .  jts  as  pidlidoeJirella^  the  one  is  type  of  Ilelice  [p.  804],  and  prob- 
ably is  the  one  confounded  with  the  above;  the  other  is  a  Onoriinos- 
chema  [p.  828]. 

AGNIPPE  Chambers. 

Plate  XXVIII,  figs.  6-7. 
Agnippe  Ohambera,  (/an.  Ent.,  IV,  p.  194. 

Labial  palpi  long  curved;  second  joint  slightly  thickened,  with  rough 
scales  beneath  toward  apex,  terminal  joints  smooth  pointed,  nearly  as 
long  as  second. 

Forewings  elongate  ovate,  pointed;  10  or  11  veins;  vein  11  absent; 
vein  5  absent  or  out  of  4,  7  and  8  out  of  6.  Hindwings  slightly 
broader  than  forewings;  trapezoidal  apex  pointed;  termen  sinuate;  7 
veins,  6  absent;  2,  3,  4,  and  4  separate,  equidistant;  cell  open  between 
5  and  7. 

Only  two  species  are  at  present  recognized,  which  may  be  sepai'ated 
thus: 

Vein  5  in  foi'ewing,  present;  head  brownish,  hiscolorell<i^  p.  789. 

Vein  5  in  forewing,  absent;  head  white,  fmcopulvella^  p.  790. 

AGNIPPE  BISCOLORELLA  Chambers. 

Agnippe  biscolarella  Chambers,  Can.  Ent.,  IV,  1872,  p.  195;  V,  1873,  p.  230;  VII, 
1875,  p.  106;  IX,  1877,  p.  231;  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  128.— 
Riley,  Smith's  List.  Lep.  Bor.  Am.,  No.  5296  [part],  1891.— Busck,  Dyar's 
List.  Amer.  Lep.,  No.  5567,  1903. 

Type  No.  442,  in  the  U.  S.  National  Museum,  of  the  species,  is 
identical  with  type  in  Professor  Fernald's  collection  and  types  in  the 
Museum  of  Comparative  Zoology,  and  agrees  perfectly  with  Cham- 
bers's generic  and  specific  description. 

» Journ.  New  York  Ent.  Soc.,  X,  1902,  p.  93. 
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The  synonoray  with  the  following  species,  which  Chamliers  himself 
suggested,  will  not  stand  as  explained  under  that  species. 

Food jilant, — Chambers  surmised  *  that  this  species  fed  in  some  way 
on  GleditschUi  trlcavihoH  (honey  locust),  but  nothing  definitely  is 
known  of  the  early  stages. 

Habitat,  — Kentucky. 

AGNIPPE  FUSCOPULVELLA  Chambers. 

Agnippe fiutcftjtulrena  Ckambers,  Can  Ent.,  IV,  1872,  p.  195. — Buhck,  Dyar's  Liait 

Amer.  l^p.,  No.  5568,  1903. 
Agivijjpe  hiscolorelhi  ('iiambkks,  Bull.  U.  8.  Geol.  Siirv.,  IV,  1878,  p.  128. 
Agnippe  bisrolorellii  var.  fuHcapulve/la  Riley,  Smith *»  List  Ix»i>.  Bor.  Am.,  No, 

5296a,  1891. 

Though  at  first  recognizing  this  as  a  distinct  species,  Chambei"s  was 
led  later  by  the  superficial  similarity  to  make  it  a  synonym  of  the 
foregoing  species. 

In  the  U.  S.  National  Museum,  however,  is,  besides  the  type  of  iw?- 
colorelXa^  another  specimen  received  from  Chambers  at  the  same  time 
as  this.  It  is  in  Chambers's  mounting  and  furnished  with  an  iden- 
tical small  label  and  the  number  7,  as  is  found  on  the  pin  of  ht^fdrrreU^f- 
But  it  is  a  different,  though  very  similar  insect,  which  agrees  well 
with  Cham]>crs's  description  oi  fimcoj>ulvella^  and  which  I  feel  confi- 
dent is  the  original  type  of  that  species.  This  view  was  substantiated 
during  a  study  of  Chambers's  types  in  the  Museum  of  Comparative 
Zoology  in  Cambridge,  where  types  of  both  species,  correctly  named 
by  Chambers  himself,  were  found. 

A  superficial  examination  might  bring  the  conclusion,  as  it  did  to 
Chambers,  ih^t  fusrojpul iulUi  is  a  worn  specimen,  or  a  variety  of  hhco- 
lorelkf^  but  when  closely  examined  it  is  easily  seen  that  the  dirty 
whitish  ground  color  mfmcopuhuHa^  which  gives  the  appcnirance  of 
a  worn  wing,  reallv  is  intact  and  suits  Chambers's  description  of  ^/?/v<^o- 
pidvella  well. 

And  a  study  of  the  venation  Avill  show  that  though  very  similar  to 
that  of  Imcoloi'ella  it  differs  in  lacking  vein  5  on  the  forewings. 

All  other  points  in  venation,  form  of  wing,  and  palpi  are  identical 
with  those  of  the  type  of  the  genus,  the  definition  of  which  I  have 
therefore  only  widened  in  that  one  respect. 

Ilahitat. — Kentucky. 

NEALYDA   Dietz. 
Plate  XXVIII,  fig.  8. 

Neahjda  Dietz,  Ent.  News,  XI,  1900,  p.  :i50;  Proc.  U.  8.  Nat.  Mus.,  XXIII,  1900, 
p.  228. 

Labial    palpi  moderate,   curved,  ascending,  smooth,  second  joint 
•  Can  Eut.,  IX,  p.  231. 
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slightly  thickened  with  appressed  8cale«;  terminal  joint  shorter  than 
second,  also  somewhat  thickened  with  scales,  pointed.  Forewings 
ovate,  pointed,  with  very  heavy  scaling,  making  them  appear  propor- 
tionately broader;  12  veins,  7  and  8  stalked.  Hindwings  under  I, 
ti*apezoidal;  apex  produced;  termen  so  deeply  emarginate  as  to  make 
wing  bilobed;  6  veins,  5  and  6  absent,  7  to  apex  cell  open  between 
4  and  7. 

The  larvae  are  leaf  miners;  the}^  are  flattened,  suggesting  LithocoUetls 
larvaj  of  the  flat  type;  abdominal  legs  on  segments  7-10  long,  thin, 
with  globular  swelling  at  the  end;  no  anal  feet;  they  pupate  in  flat 
cocoons  outside  the  mine. 

Only  three  species  are  at  present  known,  but  that  more  remain  to  be 
discovered  is  proven  by  the  supposed  type  of  GdechUi  grlssefascleUa 
Chambers,  in  the  Museum  of  Comparative  Zoology  in  Cambridge, 
which  is  an  undescribed  species  of  Nealyda, 

The  described  speqies  may  be  separated  as  follows: 

1.  Dark  fascia  sharply  defined  on  both  sides pwon/«r,  p.  791 

2.  Dark  fascia  not  sharply  defined  toward  the  base  of  wing 3 

3.  Labial  palpi  dark ;  lx)th  joints  tipped  with  white bifUlella,  p.  791 

Labial  palpi  light,  not  tipped  with  white kinzeleUa,  p.  792 

NEALYDA  PISONIiC^  Busck. 

Ne(dyda  pisonioe  Busck,  Proc.  U.  S.  Nat.  Mus.,  XXTII,  1900,  p.  229,  pi.  i,  fig.  5.— 
Dyar,  Proc.  Wash.  Knt.  Soc.,  IV,  1901,  p.  470.— Busck,  Dyar's  List  Anier. 
Lep.,  No.  5569,  1902. 

Types  of  male  and  female  are  found  in  the  U.  S.  National  Museum 
(No.  4935). 
Larva  makes  large  trumpet-formed  upper  mine  in  leaves  of  P!mnla 

Habitat. — Palm  Beach,  Florida. 

NEALYDA  BIPIDELLA  Dietz. 

Nealyda  bifidelia  Dietz,  Ent.  News,  XI,  1900,  p.  351,  pi.  i,  fig.  2.— Busck,  Proc. 
U.  S.  Nat.  Mus.,  XX 111,  1900,  p.  228.— Dyar,  Proc.  IT.  S.  Nat.  Mus.,  XXV, 
406,  1902.— Busck,  Dyar*s  List  Amer.  Lep.,  No.  5570,  1903. 

In  the  U.  S.  National  Museum  is  a  cotype  received  from  Dr.  Dietz: 
also  a  large  series  of  perfect  specimens  bred  by  Dr.  Dyar  and  the 
writer  from  material  collected  by  Dr.  Dyar  at  Salida,  Colorado,  in 
July,  1901. 

The  larva  works  as  leaf  miner  in  the  identical  manner  as  the  two 
other  species,  and  has  the  same  strange  form  and  development  of  the 
abdominal  legs;  anal  legs  absent. 

jFood  plant. — AlUonia  iiycta^inea. 

Habitat. — Colorado. 
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NEALYDA  KINZELELLA  Busck. 

Nealyda  hnzdeUa  Busck,  Proc.  U.  S.  Nat.  Mus.,  XXIII,  1900,  p.  230;  Djrar's 
List  Amer.  Lep.,  No.  5571,  1903;  Dyar,  Proc.  Ent.  Soc.  Washington,  IV, 
p.  471,  1901. 

Types  are  in  U.  S.  National  Museum  (No.  41)36). 
Larva  is  leaf  miner  on  Pisonia  ohtusata. 
ITMtaL—l?2\m  Beach/  Florida. 

CHRYSOPORA   Clemens 
Plate  XXIX,  fig.  9. 

Chrysopora  Clemens,  Proc.  Acad.  Nat.  Sci.  Phila.,  1860,  p.  362. 

Nomia  Clemens,  Proc.  Acad.  Nat.  Sci.  Phila.,  1860,  p.  167. 

Nannodia  Heinemann,  Schmetterlinge  Deutschland  und  derSchweiz,  1870,  p.  284. 

Labial  palpi  moderate,  curved  smooth,  thin  pointed,  terminal  joint 
shorter  than  second  joint.  Fore  wings  narrow,  ovate,  pointed;  12 
veins,  7  and  8  stalked,  6  separate.  Hindwing  under  I;  apex  greatly 
produced;  hind  margin  deeply  and  circularly  Excavated  beneath  it  and 
anal  angle  rounded;  7  veins,  6  absent,  cell  not  closed,  5  nearly  obso- 
lete approximate  to  4,  3  and  4  separate. 

This  genus,  of  which  lingulaeella  Clemens  is  the  type,  seems  a 
development  from  Ari^totelm^  and  forms  an  interesting  step  toward 
the  extreme  form  of  hindwings  as  found  in  the  foregoing  genus  Nea- 
lyda Dietz. 

The  larvce,  as  far  as  known,  are  leaf  miners  on  Atriplex  and  Cheno- 
podium. 

Only  the  following  two  species  are  at  present  recognized  from 
America: 

With  uninterrupted  silvery  fascia  before  middle  of  forewing hemuinella^  p.  793 

Silvery  fascia  interrupted  at  the  fold Un^ulacelUij  p.  792 

CHRYSOPORA  LINGULACELLA  Clemens. 

Nomia  lingulaceUa  Clemens,  Proc.  Acad.  Nat.  Sci.  Phila.,  1860,  p.  167;  Stainton 

Ed.  Nor.  Am.  Tin.,  1872,  p.  124. 
Chrysopora  lingtilacella  Clemens,   Proc.  Acad.  Nat.   Sci.    Phila.,  1860,   p.  362; 

Stainton  Ed.  Nor.  Am.  Tin.,  1872,  p.  158.— Busck,  Dyar's  List  Amer.  Lep,, 

No.  5572,  1903. 
Gdechia  hermanella  Chambers,  Can.   Ent,  IV,  1872,  pp.  67  and  169;  Ent.  Mo. 

Mag.,  XI,  1875,  p.  279;  Bull.  U.  S.  (ieol.  Surv.,  IV,  1878,  pp.  117  and  144; 

Can.  Ent.,  X,  1878,  p.  52.— Riley,  Smith's  List  Up.  Bor.  Am.,  :No.  5393, 1891. 
Chrysopora  Ungtudacella  Chambers,  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  134. 
Odechia  hermotiella  Chambers,  Can.  Ent.,  IV,  1878,  p.  173. 
Gdechia  armeiiiella  Frey  and  Boll,  Stett.  Ent.  Zeit.,  XXXIX,  1878,  p.  249.— 

Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5314,  1891. 

Clemens's  type  of  this  species  is  lost,  but  there  is  no  difficulty  in 
identifying  this  striking  insect  from  his  careful  description. 
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It  is  the  same  species  which  Chambers,  judging  from  Stainton's  fig- 
ure of  that  species,  persistently  but  wrongfully  identified  as  hennandla 
Fabricius,  although  he  himself  noticed  several  differences  from  this 
European  species,  both  in  the  larva  and  in  the  imago. 

The  similar  life  mode  and  the  common  food  plant  of  these  two  spe- 
cies, together  with  the  great  resemblance  in  coloration,  made  this  mis- 
take very  natural. 

Frey,  who  was  acquainted  with  the  European  hermnnella  in  nature, 
distinguished  between  the  two  and  described  the  American  species  as 
Oehdihi  armenieUa^  not  recognizing  that  it  had  already  been  described 
by  Clemens,  a  fact  which  Chambers  afterwards  realized  and  brought 
out  in  his  index,  still,  however,  clinging  to  his  belief  that  it  was  noth- 
ing but  a  variety  of  hennaTiella. 

Chambers,  writing  on  this  species,  said  that  he  first  found  the  true 
het^manell^i  at  Lake  Michigan,  and  afterwards  what  he  called  the  variety 
in  Kentucky.  This  may  be  possible,  but  all  evidence  indicates  that 
he  was  mistaken  in  his  first  determination,  and  that  it  was  Chrysopora 
Ungulacellu  bred  from  Ohenopodimn  album.  His  notes  on  differences 
in  larva  and  imago  from  Stainton's  figure  of  hermaiiella  indicate  this. 

In  all  events,  I  have  examined  all  existing  specimens,  determined  by 
Chambers  in  the  United  States  National  Museum,  in  the  Museum  of 
Comparative  Zoology  in  Cambridge,  and  in  Professor  Fernald's  collec- 
tion.    They  are  all  alike  and  represent  Clemens's  species. 

Food  plant, —  Chenopodium  and  Atriplex, 

ITahiiat, — Michigan,  Kansas,  Kentucky,  Missouri,  Pennsylvania, 
District  of  Columbia. 

CHRYSOPORA  HERMANELLA  Fabricius. 

±i7iea  hermaneUa  Fabricius,  Species  Insectorum,  II,  1781,  p.  509. 
Chrysopora hermanelUi  STAUDiNOERand  Rebel,  Cat.  Lep.  Eur.,  II,  No.  2896, 1901. — 
BuscK,  Dyar's  List  Amer.  Lep.,  No.  5573,  1903. 

I  have  seen  only  a  single  specimen  of  this  species  from  America; 
the  one  sent  me  for  determination  from  Laval  University,  Quebec, 
Canada.  The  U.  S.  National  Museum  contains  a  fine  series  of  Euro- 
pean specimens. 

LEUCE  Chambers. 
Plate  XXIX,  fig.  10. 

Nsnra  Chambers,  Can.  Ent.,  VII,  1875,  p.  9. 
Leuce  Chambers,  Can.  Ent.,  VII,  1875,  p.  51. 

Labial  palpi  rather  short,  second  joint  thickened  with  large  tuft 
beneath;  terminal  joint  shorter  than  second,  thickened  with  appressed 
scales,  blunt.  Forewings  elongate,  ovate,  pointed;  12  veins,  7  and  8 
stalked,  3  and  4  connate  from  comer  of  cell,  2  distant,  long;  with  tufts 
of  raised  scales.     Hindwing  less  than  I  trapezoidal,  apex  produced, 
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termen  sinuate,  anal  angle  rounded;  8  veins,  6  and  7  parallel,  3  an<l  4 
closely  approximate,  5  nearest  4. 

The  genus  was  placed  by  Riley  in  the  Lavernidjc  in  Smith's  List 
Lep.  Bor.  Am.,  probably  on  account  of  Chambers's  mistake  in  rede- 
scribing  the  type  as  Lavarim  fu^eocriMateUn,  This,  however.  Cham- 
bers himself  corrected,  and  his  description  as  well  as  his  types  prove 
that  it  belongs  to  the  Geleeh!id<e,  Only  the  one  species  is  at  present 
recognized. 

LEUCE  FUSCOCRISTATELLA  Chambers. 

Narra  fuscocriMaidla  Chambers,  Can.   Ent.,  VII,  1875,  p.   9;  Bull.  IJ.  S.   fTCol. 

Surv.,  IV,  1878,  p.  157. 
Larerna  fiiscocri^lalella  Chambers,  Can.  Ent.,  VII,  1875,  p.  34. 
Jjeuce  fuscorrifftnfella  Chambers,   Can.   Ent.,  VII,  1875,  p.  51. — Riley,    Smith's 

List  Lep.  Bor.  Am.,  No.  5740,  1891. — Bubck,  Dyar*s  List  Amer.  I^p.,  No. 

5574,  190.3. 
Anarnia  {f)  hdfrageaeUn  Chambers,  Joum.  Cinn.  Roc.  Nat.  Hist.,  II,  1879,  p.  183. — 

Riley,  Smith's  List  I^p.  Bor.  Am.,  No.  5542,  1891. 

Type  No.  495  in  the  U.  S.  National  Museum  of  Ni^ra  fiiscocriMaielhi 
is  identical  with  the  tyjje  of  this  species  in  Professor  Fernald\s  col- 
lection and  types  in  the  Museum  of  Comparative  Zoology. 

They  agree  well  with  the  description,  and  are  all  authenticated  by 
Chambers's  handwriting  on  the  labels. 

Ancvrmi  f  hdfrageHeUa  is  another  name  for  this  sj^ecies,  as  Cham- 
bers's descriptions  and  his  authentic  tyi)e  in  the  museum  in  Cambridge 
prove. 

All  of  these  tyi)es  are  fnmi  Texas.  I  have  met  with  no  other 
specimen. 

ARISTOTELIA  Hubner. 

Plate  XXIX,  ^^.  11. 

Arhioielm  HCbxer  V^erz.  Ijek.  Schni.,  1818,  p.  424. 
Euca^optus  Wai>singham,  Proc.  Zool.  Soc.  Lond.,  1897,  pf  69. 

Labial  palpi  long,  slender,  curved;  second  joint  thickened  with 
appressed  scales,  somewhat  roughened  beneath;  terminal  joint  long, 
smooth,  pointed. 

Forewings  narrow,  elongate,  pointed;  12  veins,  7  and  8  stalked. 
Hindwings  as  broad  or  nearly  as  broad  as  forewings,  elongate  trape- 
zoidal, apex  produced,  pointed,  termen  emarginate;  8  veins,  all  sepa- 
rate, 8,  4,  and  5  remote  from  each  other,  (>  and  7  parallel. 

Lord  Walsingham  has  separated,^  under  the  generic  name  Encato})- 
h(^^  such  species  of  this  genus  in  which  the  males  have  a  costal  hair 
pencil  from  base  of  hindwing.  I  can  not,  however,  believe  that  this 
is  a  good  generic  character  and  that  Eun(t(>j)tu,s  should  be  retained  as 

iProc.  Zool.  Soc.  Lond.,  1897,  p.  69. 
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a  good  natural  genus.  That  character^  is  found  in  several  genem, 
and  very  closely  allied  species  are  found  differing  in  the  presence  or 
absence  of  this  hair  pencil,  while  others,  evidently  farther  apart, 
would  go  together  on  account  of  the  possession  of  it.       ''" 

Miss  Murtfeldt's  species  Eucatoptus  sfr!atel1a^^  however,  can  not  be 
included  in  that  genus,  and  consecjuently  not  in  the  present,  as  it  has 
veins  3  and  4  in  hindwings  connate  and  also  differs  in  palpal  charac- 
ters. It  belongs  to  Mey rick's  recent  genus  Phthx>rhnmi ^  under  which 
it  will  be  treated. 

Of  the  species  included  in  Aristotelia  by  Dr.  Dietz,'  phiifoJieUii 
Chambers  will  be  found  treated  under  Paralechia  Busck,  attrihuteUa 
under  KpttheertH  Meyrick,  and  (hyrnl rlttella  under  Recnrmrla  Haworth. 

The  species  at  present  recognized  belonging  to  this  genus  ma}^  be 
separated  thus: 

Forewings,  unioolorous,  or  nearly  so 1 

ForewiiigH,  not  iinicolorous 7 

1.  Ground  folor  light,  white,  or  yellowish 2 

Ground  color  dark,  black,  or  fuscous 5 

2.  Forewings  with  five  black  disc4il  dots qtunqiiepnnrtdla^  p.  804 

Forewings  without  such  five  dot« 31 

8.  With  light  yellow  costal  streak  at  beginning  of  cilia 4 

Without  such  streak disroiHtteJidy  p.  802 

4.  Tip  of  terminal  joint  of  labial  palpi  black kenrfottdldj  p.  803 

Tip  of  labial  palpi  n«»t  ])lack (/ilrofinlrlla^  p.  803 

5.  Antenna*  with  fifth  an<l  tenth  apical  joint  white  alnwe aK^rotiditelln^  p.  801 

Antennje  without  white  jointjs 6 

6.  Face  creamy  yellow phiimUvlla^  p.  802 

Fa('e  dark min'nneUa^  j).  802 

7.  With  metallic  markings 8 

Without  metaili(!  markings 10 

8.  Basal  two-thinls  of  forewing  light  yellow nH'kerelh^  p.  800 

Basal  two-thirds  of  forewing  not  yellow 9 

9.  With  row  of  black  discal  dots eiegnutrilti^  p.  799 

Without  such  row  of  dots anjentifem^  p.  800 

10.  Forewings  with  dark  fascia  at  apical  third 11 

Without  such  fascia 12 

11.  Hearl  and  thorax  light  yellow hi/aMcieila,  p.  799 

Head  and  thorax  dark moMrllay  p.  797 

12.  Forewings  more  or  less  roseate 13 

Forewings  not  roseate /r/r,  p.  799 

13.  With  pure  white  costal  markings roscosujfHsellaj  p.  796 

Without  pure  white  costal  markings 14 

14.  Males  with  costal  hair  pencil  at  base  of  hindwing rnhUleUa,  p.  798 

Males  without  such  hair  pencil 5 

15.  Extreme  ai)ex  of  third  joint  of  labial  palpi  black pudibujidella,  p.  796 

Apex  not  black fnvglmrella,  p.  798 

*This  hair  j)encil  is  of  an  entirely  other  and  less  important  nature  than  the  one 
found  in  the  genus  Phihorimica  Meyrick  (p.  821),  where  the  wing  itself  is  modified 
for  its  reception. 

»Can.  Ent.,  XXXII,  1900,  p.  163. 

*  Smith's  List  of  New  Jei:gey  Insects,  1900. 
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ARISTOTELIA  ROSEOSUPFUSELLA  Clemens. 

Gelechia  roseomffusella  Clembns,  Proc.  Acad.  Nat.  Sci.  Phila.,  XII,  1860,  pp.  162, 
434;  Proc.  Ent.  8oc.  Phila.,  II,  1863,  p.  121;  Proc.  Ent.  See  Phila.,  III. 
1864,  p.  508;  Stainton  Ed.  Tin.  N.  Am.,  1872,  pp.  40,  113,  226,  262. — Cham- 
bers, Can.  Ent,  IV,  1872,  pp.  69,  148,  169,  193;    Bull.  U.  S.  GeoL  Snrv., 

III,  1877,  pp.  125,  141;  Can.  Ent,  IX,  1877,  p.  14;    Bull.  U.  S.  Geol.  Suit., 

IV,  1878,  pp.  110,  146;  Joum.  Cinn.  Roc.  Nat  Hist,  II,  1880,  p.  183.— 
MiTRTPEUJT,  Can.  Ent.,  VI,  1874,  p.  222;  Bull.  U.  S.  Dept  Agr.  Div.  Ent, 
1891,  pp.  23,  53.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5470,  1891. 

OelediUi  romsuffusella  CsiAUBKRRy  Cinn.  Quart  Joum.  Sci.,  II,  1875,  p.  290. 
Gelechia  (Ergath)  roseomiffusella  Zeller,  Verh.   k.  k.  zool.-bot  Gesell.  Wien, 

XXIII,  1872,  p.  272,  pi.  iv,  fig.  24.— Waminqham,  Trans.  Am.  Knt  Soc., 

X,  1882,  p.  180. 
Gelechia  hellela  Walker,  Cat.  Lep.  Ins.  Brit,  Mus.,  XXIX,  1864,  p.  595. 
Arigtotdia  roseomffn^lla  WAi^iN(iHAM,  Proc.  Zool.  Soc.  Lond.,  1897,  p.  66. — Dietz, 

Smith's  List  N.  Jers.  Insects,  1900,  p.  474.— BrscK,  Proc.  U.  S.  Nat.  Mus., 

XXIII,  1900,  p.  226;  Dyar's  List  Amer.  I^p.,  No.  5575,  1903. 

There  is  great  need  of  careful  observations  on  and  breeding  of  this 
and  the  several  closely  allied  specias.  To  Miss  Mary  Murtfeldt  is  due 
what  has  been  done  already  in  this  direction  in  this  group,  and  with- 
out her  records  we  should  be  still  more  at  sea  than  now  is  the  case. 

What  I  provisionally,  in  iiommon  with  Miss  Murtfeldt  and  Lord 
Walsingham,  take  to  be  this  species  is  the  same  as  Zeller  held  to  be 
roseosuffusella^  as  is  shown  by  Zeller's  authentic  specimens  in  Cambridge 
and  in  the  U.  S.  National  Museum.  It  is  also  what  Chambers  and 
Riley  thought  to  be  the  species,  as  is  shown  by  the  specimens  deter 
mined  by  them.  This  species  breeds  in  Trifoliura pratensewnA  is  com- 
mon all  over  the  continent  and  is  also  found  in  the  West  Indies. 

But  Clemens  says  expressly  that  roseosuffusella  feeds  in  the  fruit 
panicles  of  sumach.* 

It  is  unlikely  that  the  species  has  both  food  plants.  I  have  endeav- 
ored during  the  last  years  to  breed  all  Micro-lepidoptera  found  on 
sumach  with  this  particular  question  in  view,  but  have  not  met  with 
any  which  }>elong  in  this  group. 

Clemens  made  his  statement  about  the  food  plant  four  and  a  half 
years  after  his  description  of  the  insect,  and  has  possibly  made  a  mis- 
take somehow;  but  if  ever  a  Gdeckiid  answering  his  description  is 
bred  from  sumach,  it  must  of  course  retain  Clemens's  name  and  a  new 
name  must  be  provided  for  the  Trifolhim  feeder. 

In  the  U.  S.  National  Museum  are  two  specimen  named  by  Zeller, 
one  labeled  by  Chambers,  and  three  by  Lord  Walsingham,  besides 
numerous  specimen  from  many  different  localities. 

ARISTOTELIA  PUDIBUNDELLA  Zeller. 

GeUchia  (Ergaiis)   pudibundella  Zeller,  Verh.  k.  k.  zool.-bot.  Gesell.  Wien, 
XXIII,  1873,  p.  273.— Wausingham,  Trans.  Am.  Ent.  Soc.,  X,  1882,  p.  181. 


»Proc.  Ent.  Soc.  Phila.,  Ill,  p.  508. 
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Gelechia  ]}udibunddlaCnAMBEBa,Bu\\,  U.  S.  Geol.  Surv.,  IV,  1878,  p.  146.— Riley, 

Smithes  List  Lep.  Bor.  Am.,  No.  5464,  1891. 
Geleckia  inlermedielln  Chambers,  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  pp.  89,  144.— 

Walsingham,  Trans.  Am.  Ent.  Soc.,  X.,  1882,  p.  180.— Muktfbldt,  Bull. 

U.  S.  Dept.  Agri.  Div.  Ent.,  23,  1871,  p.  53.— Riley,  Smith's  List  Lep.  Bor. 

Am.,  No.  5392,  1891. 
ArisloUlia  pudibunddlaW AisiSQHAUy  Proc.  Zool.  Soc.  Lond.,  1897,  p.  66. — Busck, 

Proc.  U.  S.  Nat.  Mus.,  XXIII,  1900,  p.  226;  Dyar's  List  Amer.  Lep.,  No. 

6576,  1903. 
AHstotelm  intermediella  Dietz,  Smith's  List  Ins.,  N.  Jersey,  1900,  p.  476. 

Of  this  species  I  have  examined  Zeller's  types  in  Cambridge  and  in 
the  U.  S.  National  Museum,  which  are  alike;  also  a  large  series  of 
moths  bred  from  apple  by  Miss  Murtfeldt  (as  intey'jnedidlaV)  and  at 
the  U.  S.  Department  of  Agriculture. 

Whether  Miss  Murtfeldt  was  right  in  her  determination  of  her  spe- 
cies bred  from  apple  as  Intermediella  Chambers,  and  consequently 
Lord  Walsingham's  conclusion  that  intermediella  is  synonymous  with 
Zeller's  species,  is  not  apparent  to  me.  A  specimen  in  the  National 
Museum  determined  by  Lord  Walsingham  as  intermediella  does  not 
strengthen  the  theory.  I  believe  there  are  several  more  species  than 
now  recognized,  all  very  similar,  and  that  differences  in  the  larvae  will 
show  this,  when  sufficient  breeding  has  been  done.  I  have  several 
closely  similar  specimens,  bred  and  collected,  which  I  feel  confident 
are  new  species,  but  I  shall  not  attempt  further  description  until  full 
life  histories  have  been  worked  out,  as  it  would  only  make  this  group 
still  more  intricate.  At  present  at  least  it  will  be  necessary  and  con- 
venient to  relegate  Chambers's  poorly  defined  species  as  a  synonym, 
according  to  Lord  Walsingham. 

PudUmnddla  is  as  widely  distributed  and  nearly  as  common  as  roseo- 
mtffusella.  It  is  a  somewhat  smaller  and  darker  species.  Both  spe- 
cies come  freely  to  light. 

Food  plant. — Apple. 

ARISTOTELIA  MOLESTELLA  Zcllcr. 

Gelechia  (Ergalis)  molesteUa  Zeller,  Verb.  k.  k.  zool.-bot.  Gesell.  Wien,  XXIII, 

1873,  p.  274. 
Gelechia  violesteWi  Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5412,  1891. 
Arislotelia  molesUlla  Busck,  Dyer's  List  Amer.  Lep.,  No.  5577,  1903. 

The  unique  type  of  this  species  is  in  Lord  Wulsingham's  collection 
and  I  have  not  exaniined  it;  but  the  species  can  without  question  be 
referred  to  the  present  genus  from  Zeller's  description,  and  Mr.  J.  H. 
Durrant  has  kindly  substantiated  this  for  me  in  a  letter  after  exam- 
ming  the  type. 

I  have  identified  without  hesitation  a  single  female  specimen  in  fine 
condition,  collected  in  the  District  of  Columbia  (Busck),  as  this  species, 
from  Zeller's  careful  description,  which  tallies  in  every  detail  with  my 
specimen. 

The  type  came  from  Texas  (Belfrage).  ^  , 
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ARISTOTELIA  RUBIDELLA  Clemens. 

Gelechia  n/^iW/'Wa  Clemens,  Proc.  Acad.  Nat.  Sci.  Phil.,  XII,  1860,  pp.  163,  434; 

Proc.  Ent.  S(x-.  Phil.,  II,  1863,  p.  121;  Rtainton  Ed.  Tin.  N.  Am.,  1872,  pp. 

40,  115,  225.— Chambers,  Bull.  U.  S.  (ieol.  Surv.,  IV,  1878,  p.  147.— Riley, 

Smith's  List  I^p.  Bor.  Am.,  No.  5471,  1891. 
Gelechia  rubeiiseUa  Chambers,  Can.  Ent.,  IV,  1872,  p.  193;  Bull.  U.  S.  Geol.  Surv., 

IV,  1878,  pp.  89,  147.— MuRTPELDT,  Can.  Ent.,  VI,  1874,  p.  222;  Bull.  U.  S. 

Dept.  Agr.  Div.  Ent.,  23,  1891,  p.  54. 
Geiechia  pudihimdella  Cfl\mbers,  Can.  Ent.,  IX,  1877,  p.  23. 
Gelechia  {Ergatis)  rufnMla  Walsiwiham,  Trans.  Am.  Ent.  Soc.,  X,  1882,  p.  180. 
ExicalopUisnthidella  Wai*sin(jham,  Proc.  Soc.  Zool.  Lond.,  1897,  p.  70. 
ArisloUlia  rubideUa  Dietz,  Smith's  List.  Ins.  N.  Jersey,   1900,  p.  475. — Busck, 

Dyar's  List.  Amer.  Lep.,  No.  5578,  1903. 

In  the  U.  S.  National  Museum  are  two  specimens  determined  by 
Lord  Walsingham,  one  of  which  bears  his  blue  label.  No.  1188. 
Habitat. — Eastern  United  States,  West  Indies.     (Walsingham.) 

ARISTOTELIA  FUNGIVORELLA  Clemens. 

Gelechia  fun  ffirorelhi  Clemens,  Proc.  Ent.  Soo.  Phila.,  Ill,  1864,  p.  507;  Stain  ton 
Ed.  N.  Am.  Tin.,  1872,  p.  261.— Walsh,  Proc.  Ent.  Soc.  Phila.,  VI,  1866,  p. 
273.— Packard,  Guide,  1870,  p.  350.— Chambers,  Bull.  U.  S.  Geol.  8urv.,  IV', 
1878,  pp.  122,  143.— Riley,  Smith's  List  Up.  Bor.  Am.,  No.  5367,  1891. 

f  Gelechia  mlicifviifpella  ChEME^Sf  Proc.  Ent.  Soc.  Phila.,  Ill,  1864,  p.  508;  Stain- 
ton,  Ed.  N.  Am.  Tin.,  1872,  p.  262.— Waush,  Proc.  Ent.  Soc.  Phila.,  VI,  1866, 
p.  273. — Packard,  Guide,  1870,  p.  360. — Chambers,  Bull.  U.  S.  Geol.  Surv., 
IV,  1878,  pp.  122,  147.— Riley,  Smith's  List  I^p.  Bor.  Am.,  No.  5475,  1891. 

Arwtotelia  fungivoreUa  Busck,  Dyar's  List  Amer.  I^p.,  No.  5579,  1903. 

Clemens'  types  in  the  Philadelphia  Academy  of  Natural  Sciences  are 
lost.  In  the  U.  S.  National  Museum  is  a  specimen  X^hQl^Afungh'oreU^ 
by  Riley  and  another,  identical,  naiiKnl  ])y  Lord  Walsingham. 

From  the  mounting,  the  pin  and  the  label  of  the  Riley  specimen  I 
have  a  strong  suspicion  that  it  is  really  one  of  Clemens'  type  speci- 
mens, or  at  least  one  of  the  specimens  originally  bred  by  Walsh. 
They  agree  well  with  description.  I  have  accidentally  bred  a  series 
of  what  I  believe  is  this  species  from  willow,  presumably  from 
unnoticed  cecidomid  galls  on  the  leaves  in  my  cage.  1  have  also 
beaten  this  same  species  from  willow  repeatedly  in  the  vicinity  of 
Washington. 

It  seems  likely  that  mlt^tfunglelhi  bred  at  the  same  time  also  from 
willow  galls,  and  which,  according  to  Clemens,  has  the  same  character 
of  markings,  is  only  a  \^v\^iy  oi  fumjrmrella.,  as  Clemens  himself 
suggested. 

Careful  and  extensive  breeding  will  here  again  enable  definite  con- 
clusions to  be  drawn. 

Habitat. — Illinois  (Walsh);  District  of  Columbia  (Busck). 
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ARISTOTELIA  IV JE  Busck. 

Aristotelia  ivx  Busck,  Proc.  U.  S.  Nat.  Miis.,  XXII,  1900,  p.  226,  pi.  i,  tig.  1.— 
Dyar,  Proc.  Ent.  Soc.  Wash.,  p.  470,  1901. — Busck,  Dyar's  List  Amer.  Lep., 
No.  5580,  1903. 

This  species  is  very  near  to  what  I  take  to  he  yun//?vorelIa  Clemens, 
hut  the  knowledge  of  the  larva  and  its  life  mode  at  once  show  the 
distinctiveness  of  the  species. 

Habitat. — Palm  Beach,  Florida  (Dyar). 

Food  plan  t. — Iva  fruteHcenn, 

Type.—^o,  4932,  U.S.N.M. 

ARISTOTELIA  BIFASCIELLA,  new  species. 
AristoUlia  hifwinella  Busck,  Dyar's  List  Amer.  Lep.,  No.  5681,  1903. 

Antenna*  dark  fuscous,  with  narrow  silvery  annulations.  Labial 
palpi  whitish;  second  joint  mottled  with  dark  brown;  terminal  joint 
with  two  dark  brown  annulations.  Face,  head,  and  thorax  light  ocher- 
ous.  Forewings  dirty  yellowish  white,  with  two  conspicuous  dark 
brown  fasciae;  the  first  ol)li(iue  from  basal  third  of  costa  to  middle  of 
dorsal  edge;  the*  other  is  broader  and  nearly  jx^rpendicular  on  costal 
edge  at  apical  third;  both  are  shaded  with  lighter  yellowish  brown 
toward  the  dorsal  edge.  Just  before  apex  is  a  dark  brown  costal 
spot,  continued  in  a  very  light  yellowish  area  across  the  wing.  Extreme 
base  of  costa  blackish  brown.  '  Hind  wings  light  fuscous,  cilia  yellowish, 
Abdomen  ochreous;  legs  whitish,  with  dark  brown  shadings  on  the 
outside;  tarsi  blackish  brown,  with  tip  of  each  joint  white. 

Al<f7'  expanne. — 14  to  16  mm. 

Habitat. — Argus  Mountains,  Arizona. 

Type.—^o.  6349,  U.S.N.M. 

A  large  easily  recognized  sjwcies,  unlike  any  described  American 
AriHUdelia.,  but  reminding  one  somewhat  in  size  and  coloration  of 
Epitlu'ctin  hicoi<to7naculdla  (Chambers. 

ARISTOTELIA  ELEGANTELLA  Chambers. 

GeUchia  elegnntella  Chambeiw,  Can.  Ent.,  Ill,  1872,  p.  239;  IX,  1877,  p.  23;  Bull. 

r.  S.  Gcol.  Surv.,  IV,  1878,  p.  143. — Riley,  Smith's  List  I^p.  Bor.  Am., 

No.  5:i58,  1891. 
(ielcrhia  aiiperbelln  Chambers,  Can.  Ent.,  VII,  1875,  p.  32. 
ArisUttelia  elegantdla  Busck,  Dyar's  List  Amer.  T^p.,  No.  5582,  1903. 

I  have  examined  the  types  of  this  channing  species  in  Cambridge; 
it  was  described  from  Texas,  and  later  recorded  from  Missouri  by 
Chambers.  In  the  U.  S.  National  Museum  are  specimens  from  Ari- 
zona and  New  Mexico,  the  latter  collected  by  Mr.  T.  D.  A.  Cockerell. 
One  specimen  is  labeled  Pa.^  but  probably  by  mistake,  as  it  is  likely 
confined  to  southern  localities.  1  have  never  seen  it  in  the  vicinity  of 
Washington. 
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ARISTOTELIA  ARGENTIFERA,  new  species. 
Aristotelia  argeiitifera  Busck,  Dyar's  List  Amer.  Lep.,  No.  5583,  1903. 

Antennae  slightly  serrate  toward  the  tip,  black,  with  silvery-white 
annulations.  Labial  palpi,  second  joint  light  brown,  with  two  incom- 
plete white  annulations;  terminal  joint  blackish  brown,  with  extreme 
tip  and  three  narrow  annulations  white.  Face  whitish,  tinged  with 
brown;  head  and  thorax  light  brown,  intermixed  with  slate-colored 
scales.  Forewings  clear,  deep  brown,  overlaid  on  costal  half  with  dark, 
blackish  brown.  From  near  base  of  costa  is  an  outwardly  directed 
oblique  white  fascia,  reaching  nearly  to  dorsal  margin,  and  edged  and 
continued  by  strongly  metallic  silvery  and  bluish  iridescent  scales. 
At  middle  of  wing  is  a  costal  white  dash,  continued  downward  and 
slightly  inward  nearly  to  the  dorsal  edge  by  a  fascia  of  metallic  scales. 
At  beginning  of  costal  cilia  is  a  similar  larger  white  dash,  continued 
obliquely  inward  and  downward  by  a  line  of  metallic  scales.  Between 
the  first  and  the  second  fascia  is  an  additional  smaller  white  costal 
spot,  edged  by  metallic  scales,  and  at  the  extreme  apex  is  an  ill-defined 
small  group  of  white  scales.  From  the  very  base  of  the  wing  out- 
ward and  downward  is  a  thin  line  of  iridescent  and  silvery  white 
scales,  and  single  iridescent  scales  are  found  irregularly  and  sparsely 
in  the  other  part  of  the  wing.  Cilia  whitish,  mixed  with  brown. 
Hindwings  light  silvery  fuscous;  cilia,  with  a  golden-brown  tint. 

Abdomen  brown  with  each  joint  tipped  with  silverj'^  white.  Legs 
blackish  brown  with  silvery  white  bars  and  annulations;  spurs  silvery 
white. 

Alar  eay)an^e, — 10.5  to  11.5  mm. 

Habitat, — San  Francisco  County,  California. 

Type,—lSlo,  6350,  U.S.N.M. 

Described  from  10  well-preserved  specimens  collected  in  October, 
probably  by  Mr.  Koebele,  judging  from  the  elegant  mounting. 

I  found  a  single  specimen  of  this  species  in  the  Museum  of  Com- 
pamtive  Zoology  in  Cambridge,  labeled  by  Lord  Walsingham 
'^Gelechia  argenttfera^''^  which  appropriate  name  I  am  pleaded  to 
adopt. 

ARISTOTELIA  COCKERELLA,  new  species. 

Aristotelia  cockereUa  Bitsck,  Dyara  List  Amer.  Lep.,  No.  5584,  1903. 

Antennae  dark  brown  with  yellow  annulations.  Labial  palpi  yellow, 
second  joint  sparsely  sprinkled  with  black.  Face,  head,  and  thomx 
light  greenish  yellow.  Basal  two-thirds  of  forewings  light  yellow, 
concolorous  with  thorax;  apical  third  dark  purplish  brown  with  a 
slight  touch  of  yellow  on  costal  edge  before  apex.  The  limit  between 
these  two  colors  is  oblique  and  sharply  drawn,  forming  a  straight  line 
from  the  beginning  of  costal  cilia  obliquely  inward  to  apical  two-fifths 
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of  dorsal  edge,  the  yellow  reaching  farther  outward  at  costa  and  the 
brown  reaching  farther  inward  at  dorsal  edge. 

On  the  dividing  line  between  the  two  colors  is  an  oblique  row  of 
three  circular  metallic  golden  spots  edged  with  deep  black.  Cilia 
dark  brown.     Hindwings  shining  bluish  black;  cilia  brown. 

Abdomen  deep  brown  above;  on  the  underside  is  each  joint  edged 
by  a  silvery  white  transverse  line;  anal  tuft  yellow.  Legs  greenish 
yellow;  tarsi  black  with  white  annulations. 

Ahr  expanse. — 11.5  to  12.5  mm. 

IlaMtat — Mesilla  Park,  New  Mexico.     (Cockerell.) 

Type.—^o.  6351^  U.S.N.M. 

Named  in  honor  of  the  collector,  who  has  sent  me  this  exquisite 
species  among  several  other  Tineina.  It  is  somewhat  on  the  order  of 
Aristotelm  eLeganteil<i  Chambers  and  fully  as  handsome. 

ARISTOTELIA  ABSCONDITELLA  Walker. 

Gelechia  absconditella  Walker,  Cat.  Lep.  Het.  Br.  Mus..  XXIX,  1864,  p.  595.— 

Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5298,  1891. 
Gelechia  [Ana/ximpns]  absoonditeUa  Walsinqham,  Trans.  Am.  Ent.  Soc.  Pbila., 

X,  1882,  p.  181. 
Anemampsis  absconditella  Dietz,  Smith's  List  Ins.  N.  Jersey,  1900,  p.  475. 
Gelechia  palpianhulella  Chambers,  Can.  Ent,  IV,  1872,  p.  68;  Bull.  U.  S.  GeoL 

Surv.,  IV,  1878,  p.  145.  ' 

Arigtotelia  absconditella  Busck,  Dyar's  List  Amer.  Lep.,  No.  5585,  1903. 

Chambers's  types  of  this  species  in  Cambridge  are  identical  with  a 
large  bred  series  in  U.  S.  National  Museum,  determined  by  Lord 
Walsingham.  The  larvae  live  in  the  stems  of  Polygonum  acre^ 
causing  a  slight  swelling  at  the  joints,  and  are  found  very  commonly 
in  the  vicinity  of  Washington.  Frequently  every  joint  of  a  plant  con- 
tains a  larva.  The  species  overwinters  in  the  stems  as  larvae,  and  the 
moths  issue  during  May  and  June.  It  is  of  interest  to  note  that  the 
peculiar  shining  color  of  this  species  is  identical  with  that  of  another 
polygonum  feeding  Tineid,  Gelechia'  discoocellella  Chambers. 

The  superficial  resemblance  to  the  taenionellu  group  of  Europe  has 
induced  Lord  Walsingham,  and  subsequently  Dr.  Dietz,  to  place  this 
species  in  Aproaeremu  Durrant  {Anacampais  auct.),  but  the  venation 
shows  that  it  belongs  to  the  present  genus. 

This  species  has  been  bred  in  the  insectary  of  U.  S.  Department  of 
Agriculture  under  the  number  3373. 

Under  No.  4575  has  been  reared  another  large  series  of  Aristotelia 
from  the  roots  of  Ampelopais  quinquefolia^  received  from  Mr.  G. 
Barlow,  Cadet,  Missouri,  and  issued  in  March  and  April,  1890. 

These  moths  average  a  trifle  larger  than  those  bred  from  Polygonum^ 

but  I  can  not  otherwise  distinguish  thorn,  and  am  forced,  at  present  at 

least,  to  place  them  under  this  species  in  spite  of  the  improbability 

that  one  species  should  have  both  food  plants.     Possibly  some  mistake 
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may  have  taken  place  in  the  record.  Even  the  rainiitt^  eharact-eristie* 
of  the  antennse  and  palpi,  pointed  out  by  Lord  Walsingham  in  ahsomdi- 
tella^  are  found  identically  in  the  si)ecimens  bred  from  Ampelrpp»U. 

I  have  seen  s|K^ciniens  of  this  species  from  New  Jerse\%  Pennsyl- 
vania, Maryland,  District  of  Columbia,  Virginia,  West  Virginia,  and 
Missouri. 

ARISTOTELIA  MINIMELLA  Chambers. 

Gelechia  minimdla  Chambers,  Can.  Ent,  VI,  1874,  p.  243;  Bull.  U.  S.  Geol.  Surv., 

IV,  1878,  p.  145.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5411, 1891. 
AristoUlia  minimella  Busck,  Dyar's  List  Amer.  Lep.,  No.  5586,  1903. 

Type-no.  455  in  the  U.  S.  National  Museum,  labeled  by  Chambers 
and  received  from  him  as  type  of  Gelechia  minimeUa^  is,  together 
with  two  similar  types  in  Cambridge,  the  only  authentic  material 
left  by  Chambers  of  this  species. 

All  three  are  in  bad  condition,  but  I  have  saved  for  posterity  the 
loose  wings  of  one  side  of  the  type  in  the  National  Museum  on  a  slide, 
which,  under  the  microscope,  shows  that  the  specimen  is  a  true  Arh- 
totdia. 

I  believe  that  the  Cambridge  specimens  are  identical^  but  their  con- 
dition does  not  permit  certainty.  However,  under  the  circumstances 
I  feel  justified  to  hold  the  National  Museum  specimen  as  the  t7p)e, 
thus  enabling  us  to  put  down  the  species  as  a  known, quantity  instead 
of  as  an  uncertain,  name  belonging  to  a  valueless  description. 

1  have  received  specimens  of  this  Ari^totella  reared  from  oak  bj- 
Miss  Mary  Murtfeldt  at  Kirkwood,  Missouri. 

The  types  are  from  Texas.  In  the  National  Museum  are  specimens 
from  New  Jersey  (Kearfott)  and  District  of  Columbia  (Busck). 

ARISTOTELIA  PHYSALIELLA  Chambers. 

Gelechia  physalidla  Chambers,  Can.  Ent,  IV,  1872,  p.  173;  Cinn.  Quart.  Jour. 
Sc,  II,  1875,  p.  238;  Bull.  U.  S.  Geol.  Surv.,  Ill,  1877,  p.  128;  IV,  1878, 
pp:  117,  145.— RiLEV,  Smith's  List  Lep.  Bor.  Am.,  No.  5446,  1891. 

Aristoielia  physalidla  BvtiCK,  Dyar's  List  Amer.  I^ep.,  No.  5587,  1903. 

Type  No.  457  in  the  U.  S.  National  Museum,  received  from  Cham- 
bers and  labeled  in  his  handwriting,  undoubtedly  represent  this  spe- 
cies.    I  have  met  with  no  other  specimens  in  other  collections. 

Hoihitat, — Kentucky,  Arizona.     (Chambers.) 

Food  plant, — Physalis  viscosa.     (Chambers.) 

ARISTOTELIA  DISCONOTELLA  Chambers. 

Gelechm  discmoU'Jla  Chambers,  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  pp.  86, 143.— 

Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5354,  1891. 
Arigtotdia  dwcojwtella  Busck,  Dyar's  List  Amer.  Lep.,  No.  5588,  1903. 

The  type  of  this  species  with  Chambera'  handwriting  on  the  label 
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is  in  the  Museum  of  Conipamtive  Zoology.  It  is  in  fairly  good  con- 
dition and  agrees  well  with  his  description. 

In  the  National  Museum  is  a  perfect  specimen,  bred  by  Mr.  F.  C. 
Pratt  from  stem  of  raspberry,  June  2,  1898. 

Habitat. — Kentucky  (Chambers).     District  of  Columbia  (Pnitt). 

ARISTOTELIA  GILVOLINIELLA  Clemens. 

Gelechia  gilmlinieUa  Clemens,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  119;  Stainton 
Ed.  N.  Am.  Tin.,  1872,  pp.  223,  224.— Chambers,  Bull.  U.  S.  Geol.  Surv., 
IV,  1878,  p.  143.— Riley,  Smith's  Hist.  Lep.  Bor.  Am.,  No.  5380,  1891. 

Aristotelki  gUvoliniella  Busck,  Dyar's  List  Amer.  Lep.,  No.  5589,  1903. 

The  type  of  this  species  is  lost,  but  from  Dr.  William  Dietz  I  have 
received  a  specimen,  which  he  has  determined  as  gilvolinlelUt^  and 
which  I  have  no  doubt  really  represents  this  species.  It  agrees  well 
with  description  and  is  a  typical  Aristotelia. 

The  specimen  in  National  Museum,  as  well  as  others  in  Dr.  Dietz's 
collection,  were  collected  in  Pennsylvania,  where  presumably  Clemens 
also  found  his  type. 

ARISTOTELIA  KEARFOTTELLA,  new  species. 
Aristotelia  kearfottella  Busck,  Dyar's  List  Amer.  Lep.,  No.  5590,  1903. 

AntennsB  fuscous,  silvery  white  at  base.  Labial  palpi  silvery  white; 
second  joint  with  a  black  bar  on  the  outside;  terminal  joint  longer 
than  second  joint,  with  tip  black.  Face,  head,  and  thorax  silvery 
white.  Forewings  at  base  silvery  white,  gradually  becoming  overlaid 
with  fuscous  outward;  outer  half  of  wing  dark  fuscous  with  a  silvery 
yellowish  luster.  At  the  end  of  the  cell  is  a  small  round  black  dot. 
At  beginning  of  costal  cilia  is  a  short  oblique  triangular  light  yellow 
spot.  At  base  of  cilia,  round  the  entire  apical  edge,  is  a  heavy  deep 
black  line,  interrupted  by  four  costal  and  three  dorsal  short  indistinct 
yellowish-white  dashes,  which  are  faintly  continued  out  in  the  dark 
fuscous  cilia.  Dorsal  edge  opposite  the  costal  triangular  spot  yel- 
lowish. The  underside  of  the  forewings  is  uniformly'  dark,  shining 
fuscous,  with  the  costal  spot  and  the  apical  streaks  of  yellow  faintly 
indicated. 

Hindwings  dark  fuscous,  nearly  black,  with  silvery  reflexions;  cilia 
dark  steel-gray;  abdomen  dark  gray;  legs  silvery  white;  tuft  on  hind 
tibiae  yellowish;  tarsi  shaded  with  fuscous. 

Alar  eoopan^ie, — 12  mm. 

Habitat, — Pennsylvania,  New  Jersey. 

Type.—^o.  6352,  U.S.N.M. 

Cotypes  are  in  the  collection  of  Mr.  William  D.  Kearfott,  in  honor 
of  whom  I  name  this  species  and  from  whom  the  National  Museum  has 
obtained  its  specimens. 
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ARISTOTELIA  QUINQUEPUNCTELLA,  new  species. 
AriMolella  f/tiirnjuepuncieUa  BrscK,  Dyar*H  List  Anjer.  Lep.,  No.  5591,  1903. 

Antennce  light  yellowish  brown,  annulatcd  with  white.  Labial 
palpi,  second  joint  fuscous  with  white  apex;  terminal  joint  yellow  with 
fuscous  shading  toward  the  tip.  Face  yellowish  white.  Head  and 
thorax  yellow.  Forewings  pale  whitish  yellow,  sparsely  sprinkled 
with  fuscous  on  disk,  more  strongly  overlaid  with  fuscous  along  the 
edges  and  gradually  more  so  toward  the  tip,  which  is  quite  dark.  On 
the  disk  are  four  nearly  equidistant  black  prominent  dots  forming  a 
rhomb;  one  within  the  costal  edge  at  basal  third,  one  opposite  a  little 
farther  outward,  within  dorsal  margin  on  the  fold,  a  third  also  on  the 
fold  near  base,  and  the  fourth  on  the  middle  of  the  wing.  A  fifth 
similar  black  spot  is  found  just  outside  the  end  of  the  cell  at  the  same 
distance  from  point  four  as  that  between  the  other  dots.  Cilia  yellow 
with  an  indistinct  dark  line  at  l)ase  parallel  with  the  edge  of  the 
wing.  Hindwings  light  silvery  fuscous.  Cilia  dark  yellowish  fuscous. 
Abdomen  dark  fuscous.  Legs  yellowish,  shaded  with  fuscous;  anterior 
coxae  in  front  dark  fuscous. 

Alar  expanse, — 11.5  mm. 

Ilabitat. — Pennsylvania  (June). 

%?^.— No.  6353^  U.S.N.M. 

The  moth  has  a  certain  general  resemblance  with  Trickotaphe 
trimdculella  (chambers.  I  have  tried  to  reconcile  this  species  with 
the  description  of  the  unrecognized  Geleehla  punctiferella  Clemens, 
which  seems  to  be  a  similar  species,  but  without  success. 

HELICE  Chambers. 
Plate  XXIX,  fig.  12. 
IMke  Chambers,  Can.  Ent.,  V,  1873,  p.  187. 

Labial  palpi  very  long,  smooth,  curved;  second  joint  somewhat 
thickened  toward  apex  with  appressed  scales;  terminal  joint  longer 
than  second,  slender,  pointed. 

Forewings  narrow,  elongat*>  ovate,  pointed;  11  veins,  5  absent,  7 
and  8  out  of  G,  3  and  4  stalked.  Hindwings  narrower  than  forewings, 
apex  produced  pointed,  termen  emarginate,  anal  angle  rounded;  6 
veins,  5  and  6  absent,  3  and  4  stalked,  tmnsverse  vein  obsolete.  Fore- 
wing  with  tufts  of  raised  scales. 

Only  the  one  species  is  known. 

HELICE  PALLIDOCHRELLA  Chambers. 

Ilelwe  palUdochrena  Chambers,  Can.  Ent.,  V,  1873,  pp.  188,  230;  VII,  1875,  p.  105; 
IX,  1877,  p.  231;  Bull.  U.  S.  Geol.  8urv.,  IV,  1878,  p.  150.— Bdsck,  Jouni. 
N.  Y.  Ent  Soc.,  X,  1902,  p.  89;  Dyar's  List  Amer.  Lep.,  No.  5592,  1903. 
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Helice  palidochrella  CiiAiABKRBf  Can.  Ent,  IX,  1877,  p.  15. 

Helic4' glediischwcUa  CnxmBRRSy  Can.  Ent.,  IX,  1877,  p.  232. 

(relechia  gleditschiivUa  Chambers,  Bull.  U.  S.  Geol.  Surv;,  IV,  1878,  p.  144. — Riley, 

Smith's  List  Lep.  Bor.  Arn.,  1891,  p.  113. 
Not  Hdice  paUidochrella  Walsingham,  Trans.  Am.  Ent.  Soc.  Phila.,  X,  1882, 

p.  188.— MuRTPELDT,  Can.  Ent.,  XV,  1883,  p.  95. 

I  have  given  a  full  review  of  this  species,  types  of  which  are  in  the 
Museum  of  Compamtive  Zoology  and  in  U.  S.  National  Museum. 
Habitat, — Kentucky. 

EVIPPE  Chambers. 
(Plate  XXIX,  fig.  13.) 

Evippe  Chambers,  Can.  Ent.,  V,  1873,  p.  185. 
Phcetusa  Chambers,  Can.  Ent,  VII,  1875,  p.  106. 

Labial  palpi  long  recurved,  nearly  smooth,  second  joint  somewhat 
thickened  beneath,  terminal  joint  slender,  pointed,  nearly  as  long  as 
second  joint.  Forewings  elongate  ovate,  pointed,  12  veins,  7  and  8 
out  of  6,  4  and  5  connate,  or  short  stalked,  rest  separate. 

Hindwings  nearly  as  broad  as  forewings,  trapezoidal,  apex  produced, 
pointed,  termen  sinuate;  7  veins,  6  absent,  7  to  costa  just  before  apex, 
3  and  4  connate,  5  approximate  to  4, 2  distant.  Cell  not  closed  between 
5  and  7. 

Chambers's  types  of  the  types  of  both  genera  are  in  the  U.  S.  National 
Museum  and  prove  that  they  are  congeneric.  Chambers  compared 
generically  and  specifically  his  Plwetiisa  phitella  with  Evippe  pruni- 
foliella  saying: 

The  only  reason  for  separation  is  found  in  the  neuration.  The  other  characters 
are  those  of  Evippe^  and  it  (pluteUa)  is  very  noaiTto  prunifolieUara  ornamentation.* 

But  he  contradicts  himself  in  trying  to  show  the  supposed  differences 
in  venation  by  writing  that 

The  last  branch  of  median  vein  in  forewing  of  Evippe  is  simple, 

while  in  the  original  description  of  that  genus  he  says: 

Median  becomes  furcate  behind  the  cell. 

And  this  he  repeats  while  describing  his  genus  Eidothoa} 

The  latter  statement  is  correct,  and  thus  it  is  also  in  Phoetusa^  as 
stated  by  Chambers. 

The  only  other  differences  in  venation  pointed  out  by  Chambers  are 
in  the  hindwings,  where  he  thought  that  vein  6  and  discal  nervure  is 
present  mPhcetusa  while  absent  in  Evijrpe.  It  is  easy  to  see,  with  a 
perfect  slide  of  the  wing  before  one,  how  the  fold  has  misled  Cham- 
bers to  see  a  vein  6,  which  really  is  not  present,  and  a  similar- mistake 


»Can.  Ent,  VII,  p.  106.  'Idem.,  V,  p.  187. 


Digitized  by 


Google 


806  PROcPiEDiytns  oP  the  IVATIONAL  MV^EVM.  ^ol.  x%v. 


about  the  discal  vein  is  quite  natui'ul,  con.sidering  how  rather  crude  his 
way  of  denuding  such  very  small  and  delicate  wings  was.* 

Thus  the  name  Phixtma^  which  was  preoccupied  anyway,  must   be 
dropped  as  synonomous  with  Evippe, 

Ijord  Walsinghara  suggested*  that  the  two  species  even  were  iden- 
tical, but  Chambers'  wrote  that  he  could  not  agree  to  that  view,  and 
the  two  types  in  U.  S.  National  Museum,  as  well  as  his  types  in  Cam- 
bridge, support  Chambers.  They  surely  represent  two  good  species, 
which  may  be  separated  thus: 

With  white  costal  spot pnmifolieUa 

Without  white  costal  spot Uuconoia 

EVIPPE  PRUNIFOLIELLA  Chambers. 

Evippe  prunifoliella  Chambers,  Can.  Ent.,  V.  1873,  p.  186;  VII,  1875,  p.  105;  IX, 
1877,  p.  23;  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  pp.  112,141.— Busck,  Dyar's 
List  Amer.  Lep.,  No.  5593,  1903. 

Gelechia prunifoliella  Chambers,  Bull.  U.  8.  Geol.  Surv.,  IV.  1878,  p.  146.— Wai> 
siNGHAM,  Trans.  Am.  Ent.  Soc.  Phila.,  X,  1882,  p.  177. — Murtfeldt 
(Chambers  quoted),  Can.  Ent.,  XV,  1883,  p.  94.— Riley,  Smith's  List.  Lep. 
Bor.  Am.,  No.  5452,  1891. 

An  authentic  specimen  received  from  Chambers  and  with  his  label 
on  the  pin  is  in  U.  S.  National  Museum.  Also  several  other  specimens, 
bred  from  Prumis  by  Miss  Murtfeldt,  from  peach  by  Mr.  Chambliss 
and  from  both  by  the  writer. 

ITahitat. — Kentucky  (Chambers),  Missouri  (Murtfeldt),  Tennessee 
(Chambliss),  District  of  Columbia  (Busck). 

EVIPPE    LEUCONOTA  ZcUcr. 

Gelechia  [^TeMa]  leiieonoia  Zeller,  Verh.  k.  k.  zool.-l)ot.  Gesell.  Wien,  XXIII, 

1873,  p.  268,  pi.  in,  fig.  21. 
Gelechia  leuconoto,  Chambers,  Bull.  Geol.  Surv.,  IV,  1878,  p.  144. — Riley,  Smith*8 

List  Lep.  Bor.  Am.,  No.  5401,  1891. 
Phfetusa pluUUa  Chambers,  Can.  Ent.,  VII,  1875,  p.  106;  Bull.  U.  S.  Geol.  Surv., 

IV,  1878,  p.  160.— Wal-singham,  Trans.  Am.   Ent.  Soc.  Phila.,  X,  1882, 

p.  177.  -Murtfeldt,  Can.  Ent.,  XV,  1883,  p.  94.— Riley,  Smith's  List  Lep. 

Bor.  Am\,  No.  1512,  1891. 
Emppe  leiwonota  BrscK,  Dyar'a  List  Amer.  I^ep.,  No.  5594,  1903. 

Chambers  himself  suggested  the  above  sj^nonomy,  and  his  type  of 
Phixium  plutella  in  the  U.  S.  National  Museum  (No.  466)  proved  on 
comparison  with  Zeller's  type  of  Gelechia  hiuconota  in  the  Museum  of 
Comparative  Zoology  to  be  identical. 

Jlahltat. — ^Texas. 


>Can.  Ent.,  IV,  p.  41. 

'•Trans.  Am.  Ent.  Soc.  Phila.,  X,  1882,  p.  177. 

» Through  Miss  Murtfeldt,  Can.  Ent.,  XV,  p.  94-95. 


Digitized  by 


Google 


NO.  1304.     REVISION  OF  AMERICAN  GELECHIID  MOTHS— BUSCK.        807 


EUCORD YLEA  Dietz. 
Plate  XXIX,  fig.  14. 
Eucordylea  Dietz,  Ent.  News,  XI,  1900,  p.  34o. 

Labial  palpi  large,  robust,  second  joint  with  dense  expansible  tuft 
of  long  hairs  on  the  upper  side,  terminal  joint  shorter  than  second, 
smooth,  pointed. 

Forewings  elongate,  narrow,  dorsal  edge  slightly  sinuate  at  vein  2, 
apex  obtusely  pointed;  12  veins,  7  and  8  out  of  6;  3,  4,  and  5  long, 
approximate  from  lower  corner  of  cell;  2  distant,  short.  Hindwings 
trapezoidal,  apex  blunt,  termen  slightly  bisinuate;  8  veins,  3  and  4 
nearly  connate,  5  approximate  to  4,  6  and  7  connate. 

This  genus  is  a  specialized  development  from  Reeurvaria  Haworth, 
easily  recognized  by  the  peculiar  palpi. 

Only  the  one  species  is  described;  in  Dr.  Dietz's  collection  is  another, 
smaller,  mottled-gray  species,  which  he  kindly  offered  the  writer  for 
description,  but  it  is  not,  in  my  judgment,  in  sufficiently  good  condition 
to  describe. 

I  am  under  obligation  to  Dr.  Dietz  for  his  liberal  permission  to 
make  a  slide  of  his  unique  type  specimen  in  order  to  determine  the 
venation  with  certainty.     The  figure  is  made  from  this  type  slide. 

EUCORDYLEA  ATRUPICTELLA  Dietz. 

Eucordylea  atrupidella  Dietz,  Ent.  News,  XI,  1900,  p.  350,  pi.  i,  figs.  1  and  la. — 
BuscK,  Dyar's  List  Amer.  Lep.,  No.  5595,  1903. 

I  have  had  opportunity  to  study  carefully  the  type  of  this  species 
in  Dr.  Dietz's  collection;  it  is  a  male.  In  the  U.  S.  National  Museum 
is  another  perfect  male  specimen,  received  from  A.  W.  Hanham, 
collected  in  Ontario,  Canada;  the  type  is  from  Pennsylvania. 

RECURVARIA  Haworth. 

Plate  XXIX,  fig.  15. 

Recurvaria  Haworth,  Lep.  Brit.  Lond.,  1829,  p.  547. 

Evagora  Clemens,  Proc.  At'ad.  Xat.  Sc.  Phila.,  1860,  p.  165. 

Eidothoa  Chambers,  Can.  Ent,  V,  1873,  p.  186. 

Sinoe  Chambers,  Can.  Ent,  V,  1873,  p.  231. 

Aphaiiaula  Meyrick,  Handbook  Br.  Lep.,  1895,  p.  579. 

Not  Recurvaria  (Haworth)  Meyrick,  Handbook  Br.  Lep.,  1895,  p.  606. 

Labial  palpi  slightly  thickened,  with  rough  scales  beneath;  terminal 
joint  pointed,  shorter  than  second  joint.  Forewings  elongate,  narrow, 
pointed,  dorsal  edge  slightly  sinuate  at  vein  2;  12  veins,  7  and  8  out 
of  6;  3,  4,  5  long,  approximate  from  end  of  cell,  2  short,  separate. 
Hindwings  narrower  than  forewings,  tmpezoidal,  apex  produced, 
pointed,  termen  sinuate;  8  veins,  3  and  4  connate,  5  approximate  to  4, 
6  and  7  approximate.  Forewings  often  with  raised  scales.  The  males 
of  several  of  the  American  species  have  the  costal  hair  pencil  at  base  of 
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hindwing,  which  Zeller  mentions  in  hisHpecies,  belonging  to  this  geniis 
and  which  Lord  Walsingharu  regaixled  as  of  generic  value.* 

I  have  before  (p.  771)  given  the  reasons  why  I  can  not  agree  with 
him  in  this. 

Clemens's  careful  definition  of  Evcvgora  apicitripuncteUa  doe^  not 
leave  any  doubt  about  the  generic  characters  of  that  species,  even  if 
there  may  be  some  differences  of  opinion  about  the  identification  of 
the  species  (p.  809). 

The  type  of  Chambers's  genus  Slnoe  \&  fmcopallideUu^  of  which  the 
unique  type  is  in  the  Museum  of  Comparative  Zoolog3%  This  is  in 
very  poor  condition,  but  shows  positively  that  its  generic  characters 
are  the  same  as  those  of  Evagora  and  of  the  two  European  species, 
naneUa  Hubner  and  lettcatdla  Linnaeus,  at  present  included  by  Stau- 
dinger  and  Rebel  in  Jiecurvan'u  as  now  restricted  {Apftanaxda  Mey rick). 

The  type  of  Chambers's  genus  Eidothoa^  vagatuniella^  I  regard  as 
synonymous  with  Zeller's  Gdechm  dorsimttdln^  which  also  belongs  to 
the  present  genus. 

The  recognized  species  of  Reeiirmrin  in  America  may  be  separated 
by  the  following  table: 

Forewings  more  or  less  ochreoiis 1 

Forewinj<8  not  ochreous 4 

1.  Labial  palpi  pure  white r<iriella,  p.  809 

Labial  palpi  with  dark  markings 2 

2.  Forewings  with  distinct  row  of  black  dots  on  costal  apical  edge 3 

Forewings  without  such  distinct  dots obliqufMrigelia^  p.  81 1 

3.  Forewings  with  indistinct  angulated  whitish  fascia apicUripwncteUa^  p.  808 

Forewdngs  without  such  fascia cohbrinw^  p.  810 

4.  Forewings  very  dark,  nearly  unicolorous nigra,  p.  814 

Forewings  lighter,  not  unicolorous 5 

5.  Forewings  with  oblique  pronounced  costal  white  streak  at  basal  third  criskUellay  p.  814 
Forewings  without  such  pronounced  streak 6 

6.  Forewings  with  black  dorsal  patch  near  base robiniella^  p.  812 

Forewings  without  such  patch 7 

7.  Dorsal  edge  of  wings  pure  white dorxivittelia,  p.  813 

Dorsal  edge  not  white 8 

8.  Males  with  costal  hair  pencil  at  base  of  hind  wing querciiKfrellay  p.  813 

Males  without  such  hair  pencil aralxgelkty  p.  811 

RECURVARIA   APICITRIPUNCTELLA  Clemens. 

Evagora  apirUripunctella  Clemens,  Proc,  Acad.  Nat.  Hist.  Phila.,  1860,  p.  165; 

Stainton  Fxi.  No.  Am.  Tin.,  1872,  p.  120. —Chambers,  Bull.  U.  S.  Geol. 

Surv.,  IV,  1878,  p.  141.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5297, 1891. 
Gelechia  (Etxigora)  apiciirijmnctella  Walbingham,  Trans.  Am.  Ent.  Soc.  Pliila.. 

X,  1882,  p.  182. 
Gelechia  ahiethella  Packard,  U.  S.  Dept.  Agr.  Rep.,  1883,  p.  150,  pi.  in,  fig.  2; 

pi.  XIII,  fig.  7;  Rep.  U.  8.  Ent.  Comm.,  1890,  p.  876,  pi.  ix,  fig.  2;  pi.  xxvi, 

fig.  7. 
Recurvaria  apMripunciella  Busck,  Dyar*8  List  Amer.  Lep.,  No.  5596,  1903. 

*Proc.  Zool.  Soc.  Loml.,  1897,  p.  64. 
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While  there  is  no  difficulty  aix)ut  the  identity  of  Clemens's  ^enus,  it 
is  not  quite  so  satisfactory  with  the  specific  identity  of  his  type  of  the 
genus. 

Lord  Walsingham  placed  it  as  synonymous  with  Zeller's  gUvosco- 
pella^  and  as  Clemens'  type  is  not  in  existence  it  is  difficult  to  prove  or 
disprove  the  identit}^  absolutely,  and  1  should  have  left  it  on  Walsing- 
ham's  authority,  even  though  the  synonymy  seemed  very  strange  from 
the  quite  different  descriptions  of  the  two  species,  if  I  had  not  been 
able  to  examine  the  evidence  on  which  Lord  Walsingham  based  his 
opinion  in  1882. 

These  specimens  (labeled  with  Lord  Walsingham\s  blue  labels,  nos. 
148, 149,  and  150,  corresponding  to  his  identification  in  his  notebook*), 
are  in  Professor  Fernald's  collection,  and  they  surely  are  not  the  same 
as  the  type  of  Zeller's  gilvoscopdla^  preserved  in  excellent  condition 
in  the  Museum  of  Comparative  Zoology. 

They  are  in  rather  poor  condition,  but  agree  as  far  as  can  be  made 
out  with  undoubted  specimen  of  abietisdlu  Packard,  a  large,  bred  series 
of  which  is  in  the  U.  S.  National  Museum. 

Here  also  are  to  be  found  two  specimens  labeled  in  Lord  Walsing- 
ham's  handwriting  apiiiitripiincteUa^  one  determined  in  1887  and  one 
in  1891.  The  first  is  bred  from  locust  and  is  robiriidUt  Fitch  (p.  812), 
and  the  other  is  the  same  as  the  specimens  in  Professor  Fernald's 
collection  and  is  ahieUsdla  Packard. 

That  Lord  Walsingham  at  that  time,  with  the  limited  material  at 
his  command,  was  not  very  certain  about  these  nearly  related,  similar 
species  is  shown  by  his  suggestion'  that  dordvittella  Zeller  and  crista- 
tella  Chambers  might  also  be  mere  varieties  of  apicitrvpuncteUa. 

Clemens's  description  agrees  well  with  abietiaeUa^  but  can  not  be 
reconciled  with  Zeller's  description  of  gilvoacopeUa^  the  one  belonging 
to  the  ochreous  group,  the  other  to  the  fuscous. 

While,  then,  absolute  proof  about  this  species  can  not  be  obtained 
because  the  type  is  lost,  it  seems  evident  to  me,  after  careful  analysis 
of  the  different  descriptions  and  with  large  series  of  mostly  bred  speci- 
mens of  all  these  allied  species  before  me,  that  apicitripunctella  (1) 
can  not  be  Zeller's  gihoacqpeUa^  and  (2)  can  not  be  any  other  species 
than  Packard's  abietisella. 

Food  plant. — Ahies  canadensis. 

The  males  have  the  hair  pencil  at  base  of  the  hindwings. 

RECURVARIA  VARIELLA  Chambers. 

Odechii  varieUa  Chambers,  Can.  Ent.,  IV,  1872,  p.  174;  VI,  1874,  p.  241;  Bull. 

U,  S.  Geol.  Surv.,  IV,  1878,  p.  148.— Riley,  Smith's  List  Lep.  Bor.  Am., 

No.  5507,  1891. 
Recurvaria  variella  Busck,  Dyar's  List  Amer.  Lep.,  No.  5597,  1902. 

»See  preface,  p.  768.  «Trans.  Am.  Ent.  Soc.  Phila.,  X,  p.  182. 
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Type  No.  4(55  in  theU.  S.  National  Museum  of  this  species,  re -eived 
from  Chambers  with  his  handwriting  on  the  label,  is  identical  with 
types  in  the  Museum  of  Comparative  Zoology  in  Cambridge. 

They  are  in  very  poor  condition,  but  agree  well  with  description, 
and  unquestionably  represent  this  species.  A  slide  of  the  win'gs  made 
from  the  one  side  of  the  National  Museum  type,  for  the  double  pur- 
pose of  preserving  and  studying  the  species,  shows  that  it  belongs  in 
the  present  genus. 

I  have  bred  a  large  series  of  these  moth  from  bald  cypress  (Ta^xo- 
dium>  distinchivi)  on  grounds  of  the  U.  S.  Department  of  Agriculture, 
Washington,  District  of  Columbia.  The  larvae  work  in  the  same  way 
as  apicitripunctella  on  hemlock,  uniting  a  few  needles  and  feeding 
between  them.  The  pupa  is  also  found  in  silk  lined  tubes  formed  of  a 
few  needles.  Several  generations  occur  during  the  summer,  the  imager 
of  one  of  which  are  very  abundant  in  early  July. 

RECURVARIA  COLUBRINA,  new  species. 
Recurvaria  cdubrinse  Bdsck,  Dyar's  List  Amer.  Lep.,  No.  5598,  1902. 

AntennflB  light  brown  with  white  annulations.  Labial  palpi  with  sec- 
ond joint  light  brown,  white  at  apex;  terminal  joint  white  with  a  broad 
brown  annulation  round  middle  and  a  narrow  one  just  before  the  tip. 

Face,  head,  and  thorax  reddish  white  with  scattered  light-brown 
scales.  Forewings  dirty  ochreous  white,  outer  half  suffused  with  light 
fuscous.  On  costa  are  three  equidistant  brown  spots,  one  near  base, 
one  at  middle,  and  one  at  the  beginning  of  costal  cilia.  In  the  middle 
of  the  wing  are  three  small  brown  spots  in  a  straight  longitudinal  line, 
one  at  basal  third,  one  at  middle  of  wing,  and  one  at  the  end  of  the 
cell.  Just  within  the  dorsal  cilia  are  two  large  ill-defined  longitudinal 
brown  spots,  and  at  apical  edge  is  a  row  of  dark  dots. 

Cilia  whitish,  mixed  toward  apex  with  fuscous.  Hindwing  silvery 
fuscous,  cilia  yellowish.  Legs  dark  brown  with  white  annulations; 
posterior  tibial  above  yellowish  white. 

Alar  expanse. — 10  mm. 

Type.—^o.  6354,  U.S.N.M. 

This  moth  was  bred  in  the  insectary  of  U.  S.  Department  of  Agri- 
culture by  Mr.  Th.  Pergande,  from  Pm/lhi  galls  on  Colvbrina  texensis 
received  from  Mr.  E.  A.  Schwarz,  from  Rockport,  Texas,  August,  1894. 

Mr.  Pergande  writes  in  the  notebook  on  this  species  under  no.  633G: 

Found  in  PssylUi  galls  on  Colubnna  texana^  a  small  Tineid  larva  of  a  yellowish  white 
color  with  the  incisions  between  the  segments  pinkish  and  the  head  and  cervical 
shield  yellow.  This  larva  feeds  upon  the  Psyllids;  there  were  also  found  within  the 
galls  a  few  pupje  belonging  to  this  larva. 

Although  unwilling  to  doubt  so  careful  and  trained  an  observer  as 
Mr.  Pergande,  I  would  say  that  the  generic  relations  of  the  species 
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indicate  that  the  Psyllid-galls  were  merely  used  as  an  accidental  con- 
venient retreat  for  pupation  and  that  the  species  probably  is  a  vege- 
table feeder  as  the  other  species  of  the  genus,  whose  life  histories  are 
known. 

RECURVARIA  OBLIQUISTRIGELLA  Chambers. 

Aiiarfia  obliquisirigella  Chambers,  Can.  Ent.,  IV,  1872,  p.'65. 

Qdechia  obliquistrigella  Chambers,  Can.  Ent.,  IV,  1872,  p.  175;  VII,  1875,  p.  106; 

IX,  1877,  p.  24;  X,  1878,  p.  50;  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  145.— 

Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5422,  1891. 
Becurvaria  obliquistrUjella  Busck,  Dyar's  List  Amer.  I^p.,  No.  5599,  1902. 
Not  Gelechia  obliquistrigella  Packard,  U.  S.  Ent.  Comm.  Rep.,  V,  1890,  p.  850, 

fig.  284. 

In  Prof essor  Fernald's  collection  I  have  examined  several  specimens, 
received  from  Chambers  as  this  species  and  identified  by  Lord  Wal- 
singham  in  1882  as  ohliquistrigelld.  One  of  these  I  obtained  through 
the  kindness  of  Professor  Femald  for  the  U.  S.  National  Museum. 
They  are  identical  with  the  type  in  the  Museum  of  Comparative 
Zoology,  as  far  as  the  miserable  condition  of  this  latter  permits 
identification.  At  least  they  agree  generically  and  belong  to  the 
present  genus.  These  specimens  agree  tolerably  well  with  Chambers's 
description. 

Packard^  figures  a  Gelechut^  bred  from  spruce  and  which  had  been 
determined  by  Professor  Fernald  as  GdeddaohllqulHtrigtHla. 

But  the  species  figured  is  surely  not  the  present  species,  agreeing 
neither  with  the  types  nor  with  the  description  of  obliquistrigella^  the 
food  plant  of  which  must  for  the  present  stand  unknown. 

This  species  has  not  the  hair  pencil  at  base  of  hindwing  in  the  males. 

RECURVARIA  CRATAEGELLA,  new  species. 

RecuTvaria  crataegeJia  Busck,  Dyar's  List  Amer.  Lep.,  No.  5600,  1902. 
?  Heairvaria  nanella  HtJBNER,  Staudinger  anci  Rebel  Cat.  Eur.  Lep.,  II,  No. 
2874,  1901. 

Antennae  whitish  with  indistinct  narrow  dark-brown  annulations. 
Labial  palpi  whitish  with  two  black  annulations  on  each  joint,  tip 
white.     Face,  head,  and  thorax  white  suffused  with  fuscous. 

Forewings  white  thickly  sprinkled  with  fuscous.  From  near  the 
base  of  costa  is  an  outwardly  directed  oblique  ill-defined  black  streak, 
not  reaching  to  the  dorsal  edge,  more  or  less  interrupted  at  the  fold 
and  bordered  on  the  outside  with  white  scales.  From  middle  of  costa 
is  a  similar,  parallel,  interrupted  dark  streak  still  less  clearly  defined. 
At  the  end  of  the  cell  in  middle  of  wing  is  a  shoit  black  longitudinal 
streak;  below  this  on  dorsal  edge  is  a  small  black  spot  and  on  costal 
edge  is  two  similar  black  spots,  one  at  apical  third,  the  other  just 

*  U.  S.  Ent.  Comm.  ReiK)rt,  V,  p.  850,  fig.  284. 
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before  apex.  Cilia  white,  .speckled  black,  and  fuscous.  Hindwin^ 
light  silvery  fuscous,  cilia  a  shade  lighter  than  wing;  male  without 
costal  haii*pencil. 

Abdomen  dark  fuscous,  anal  tuft  silvery  gray;  legs  white  with 
black  annulations;  hairs  on  posterior  tibia  silvery  white.  Alar  ex- 
panse, 12  mm. 

Ty^^.— No.  6355,.U.S.N.M. 

Bred  by  Dr.  William  Dietz  in  Hazleton,  Pennsylvania,  from  Craiadgyjs 
tiyinentosvs  in  June,  but  without  any  notes  on  the  larva  or  its  habit. 

The  species  is  very  near  the  other  fuscous  species  of  the  genus  and 
easily  mixed  with  cristateUu  Chambers,  but  besides  minor  colorational 
differences,  it  differs  in  the  lack  of  hairpencil  at  base  of  hindwings  in 
the  male. 

I  am,  at  present,  unable  to  separate  this  species  from  a  series  of 
authentic  European  specimens  of  Recurvaria  naneUa  Hubner,  and  I  am 
conscious  of  the  probability  of  my  making  a  synonym  of  this  species, 
the  life  history  of  which,  according  to  Meyrick's  Handbook  of  British 
Lepidoptera,  is  not  definitely  known,  but  which  is  variously  said  to 
feed  in  flowers  or  in  shoots  of  pear  or  on  lichens  growing  on  the 
trunk. 

As  long  as  definite  knowledge  of  the  larva  of  both  species  is  lacking, 
I  regard  it  a  nmch  better  policy  to  treat  the  American  form  as  a 
distinct  species,  instead  of  running  the  risk  of  wrongly  recording 
European  species  in  America,  which  has  already  been  done,  too  hastily 
in  my  opinion,  in  other  groups  of  Thudnai,  Such  records  are  very 
difficult  to  disprove,  and,  if  wrong,  not  only  encumber  our  lists  and 
tables,  but  give  false  ideas  of  geographical  distribution. 

RECURVARIA  ROBINIELLA  Fitch. 

Anacampsis  robinuUa   Fitch,   Rep.  Nox.  Benef.  Insects  N.  York,  V,  1859,   p. 

835.— Chambers,  Can.  Ent.,  Ill,  1871,  pp.  163,  183. 
Gelechia  rohiniella  Chambers,  Bull.  U.  S.  Geol.  iSurv.,  IV,  1878,  p.  146. — Riley, 

Smith's  List  Lep.  Bor.  Am.,  No.  5469,  1891. 
Slnoe  fiiscopallidella  Chambers,  Can.  Ent,  V,  1873,  p.  231;  VII,  1875,  pp.  105, 106. 
Gelechia  {Sinoe)  fuscopallidella  Chambers,  Can.  Ent.,  IX,  1877,  p.  24;  Rep.  U.S. 

Dept.  Agr.,  1879,  p.  225. 
Gelechia  fuscopallidella  Chambers,  Bull.  U.  S.  Geol.  Surv.,  1878,  IV,  p.  143.— 

Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5371,  1891. 
Gelechia  rohinuefolUUa  Chambers,  Rep.  IT.  S.  Dept.  Agr.,  p.  224,  1879. 
Recurvaria  rohiniella  BuscK,  Dyar's  List  Am.  Lep.,  No.  5601,  1902. 

As  already  realized  by  Chambers,  Fitch  evidently  made  a  mistake  in 
associating  his  moth  described  as  Anacmnpsh^  rdbmiella  with  the  larva 
and  mine  described  under  that  name.  This  is  clear,  as  he  could  not 
breed  a  moth  with  alar  expanse  0.45  inch  from  a  full-grown  laiwu  only 
0.18  inch  long. 

Fitch  collected  his  Rohinia  leaves  in  the  autumn  and  in  the  spring 
his  moth  appeared,  so  it  seems  reasonable  that  some  other  larger  larva 
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have  been  present,  unnoticed  by  Fitch,  from  which  the  moth  came, 
which  he  associated  with  the  larva  and  mine,  he  had  taken  notes  on 
the  previous  fall.  His  description  of  the  moth  is  not  very  satisfac- 
tory, but  there  is  no  other  species  feeding  on  Robinia  but  the  present 
of  about  the  size  he  gives,  and  it  is  reasonably  ceiiain  that  this  is  the 
species  he  had  under  consideration. 

Chambers's  type  of  Sino?.  /tiscopallldella  I  have  examined  in  the 
Museum  of  Comparative  Zoology.  It  is  in  very  poor  condition,  but 
agrees  well  with  the  description  as  far  as  could  be  made  out,  and 
shows  positively  that  its  generic  characters  are  identical  with  those  of 
Evagora  Clemens,  and  also  that  it  is  specifically  identical  with  the 
common  Robinia-feeding  species,  which  Chambers  later  described  as 
Gdechia  robinisefoliella^  he  himself  suggesting  that  it  was  the  same 
species  as  previously  described  by  him  9^  fascopalliddhx. 

A  large  bred  series  is  in  U.  S.  National  Museum. 

The  males  have  no  hairpencil  at  base  of  hindwing. 
•   Habitat — ^Texas,  Kentucky,  eastern  United  States. 

RECURVARIA  QUERCIVORBLLA  Chambers. 

GeUchia  quercivoreUa  Chambers,  Can.  Ent,  IV,  1872,  p.  173;  Bull.  U.  S.  Geol. 

Surv.,  IV,  1878,  p.  146.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  6462, 

1891. 
Qelechia  (Tdeia)  gUviscopella  Zeller,  Verh.    k.    k.    zool.-bot,   Gresell.  Wien, 

XXIII,  1873,  p.  266. 
Gelechia  gilvoscopeUa  Chambers,  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  144.— Riley, 

Smith's  List  Lep.  Bof.  Am.,  No.  5297  (part)  1891. 
Recurvaria  qaerdvoreUa  Busck,  Dyar's  List  Amer.  Lep.,  No.  5602,  1903. 

Zeller's  two  types  (males)  of  gihmcopella  in  the  museum  in  Cam- 
bridge are  in  perfect  condition  and  show  this  species  to  be  a  much 
larger  and  darker  species  than  Clemens  apicUHpunctdla.  Identical 
specimens  in  large  series  are  in  U.  S.  National  Museum.  The  type  in 
Cambridge  of  Chambers  quercivoreUa  is  in  miserable  condition,  con- 
sisting only  of  head  with  palpi,  thorax,  and  one  forewing.  It  is,  how- 
ever, undoubtedly  a  Recurvaria^  and  I  have  no  hesitancy,  after  careful 
comparison  with  Zeller's  types  of  gll/oiscopella^  to  determine  it  as  the 
same  as  this  species,  which  is  also  an  Oak-feeder. 

Chambers'  name  must  take  precedence. 

Habitat. — Kentucky,  Texas,  eastern  United  States. 

RECURVARIA  DORSIVITTELLA  Zeller. 

Gelechia  {Telliaf)  darsiviUella  Zeller,  Verh.  k.  k.  zool.-bot.  Gesell.  Wien,  XXIII, 

1873,  p.  267,  pi.  Ill,  fig.  20. 
Gelechia  dorsivUtella  Chambers,  Bull.  U.  S.  Geol.  Sur.,  IV,  1878,  p.  143.— Riley, 

Smith's  List  Lep.  Bor.  Am.,  No.  5*57,  1891. 
Aridotelia  dordmUellaWAiJiiKQH AMf  Proc.  Zool.  Soc.  Lond.,  1897,  p.  66. 
Arlstotdia  donivileUa  Dietz,  Smith's  List  Ins.  N.  Jersey,  1900,  p.  475. 
J^idoiAoa  tw^crfioefla  Chambbrs,  Can,  Ent,  V,  1873,  p.  187;  VII,  1875,  p.  105. 
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Gelechiarngatioella  Chambbbh,  Bull.  U.  S.  (feol.  Surv.,  IV,  1878,  p.  147. — Riley, 

Smith's  Unt  I^p.  Bor.  Am.,  No.  55a5,  1891. 
Rectirmria  (Um^vUtella  Bihck,  Dyar's  List  Amer.  Lep.,  No.  5603,  1903. 

Type  of  JorslvitUlhi  was  found  in  the  museum  in  Cambridg'e  in 
good  condition  in  May,  19(H),  and  af^ree.s  with  a  specimen  detemiined 
\^j  Lord  Walsingham  in  the  I".  S.  National  Museum. 

I  assume  the  synonymy  of  Chambers'  vngatioella^  which  seems  rea- 
sonably certain  from  the  generic  and  specific  descriptions  of  that 
species,  all  authentic  material  of  which  is  lost. 

Habitat. — Texas,  Kentucky,  Eastern  Ignited  States,  West  Indies. 

RECURVARIA  CRISTATELLA  Chambers. 

Gelechia  criHUiteUa  Cuambekk,  CHnn.  Quart.  Journ.  Sc,  II,  1875,  p.  241;  Bull. 

U.  S.  Geol.  Surv.,  IV,  1878,  p.  142.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No. 

5346,  1891. 
Gelechia  [Emgora]  cridateUu  Walsin<4Ham,  Trans.  Am.  Ent.  Soc.  Pliila.,  X,  1882, 

pp.  179,  182. 
RecarxHir'm  crutateUa  HrscK,  Dyar's  List.  Amer.  Lep.,  No.  5(504,  1903. 

Type  No.  441)  in  the  U.  S.  National  Museum,  received  from  Cham- 
bers, is  identical  with  four  types  examined  by  the  writer  in  the 
Museum  of  Comparative  Zoology. 

The  former  is  a  male  and  has  the  yellow  hair  pencil  on  hindwing;  so 
have  the  males  in  Cambridge.     No  other  specimens  are  known  to  me. 

Habitat, — Kentucky. 

RECURVARIA  NIGRA,  new  'species. 

Recurvaria  nigra  Busck,  Dyar's  List  Amer.  Lep.,  No.  5605,  1903. 

AntennsB  black,  with  indistinct  narrow  silvery  annulations.  Labial 
palpi  with  second  joint  black  except  at  apex,  which  is  silvery  white; 
terminal  joint  white,  with  two  broad  black  annulations;  extreme  tip 
white. 

Face,  head,  and  thorax  black,  with  purplish  reflections.  Ground 
color  of  forewings  silvery  white,  but  so  thickly  overlaid  with  black 
and  dark  fuscous  scales  as  to  appear  black  to  the  naked  eye.  Under 
a  lens  is  indistinctly  seen  six  deep  black  spots  of  raised  scales  in  two 
rows,  one  above,  the  other  below  fold.  At  apical  fourth  is  a  very 
narrow,  irregular,  V-shaped,  silvery  white  fascia,  with  the  angle  pointed 
toward  the  tip  of  the  wing,  and  farther  out  toward  apex  is  a  very  indis- 
tinct thin  row  of  white  scales,  parallel  with  the  costal  edge  and  meet- 
ing a  similar  line  parallel  to  the  dorsal  edge  just  before  apex.  Cilia 
dark  gray.  Hindwings  nearly  black,  with  metallic  luster.  Legs  black, 
with  white  annulations;  tuft  on  posterior  tibiae  silvery  white. 

Alai*  expaM^e, — 11  mm. 

Habitat. — District  of  Columbia. 

Type.—^o.  6356,  U.S.N.M. 
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The  larva  feeds  presumably  on  nypericum  fniticosa^  but  was  not 
observed.  The  moth  was  reared  accidentally  May  5,  in  a  jar  contain- 
ing another  Tineid  under  observation  on  the  above  plant. 

TRYPANISMA  Clemens. 

Plate  XXIX,  fig.  16. 

Trypani»ma  Clbmknh,  Proc.  Ent.  Soc.  Phila.,  1860,  p.  168;  N.  A.  Tineina,  1872, 
p.  125. 

With  his  usual  care  Dr.  Clemens  characterized  this  genus,  so  that 
it  can  be  readily  and  unquestionably  recognized  oven  with  the  type 
lost. 

It  has  the  labial  palpi  moderate,  second  joint  slightly  thickened,  with 
rough  scales  beneath,  teiminal  joint  as  long  as  second,  rather  thick, 
but  smooth  and  pointed.  Forewings  elongate,  pointed;  12  veins,  7  and 
8  out  of  6,  3  and  4  stalked;  hindwings  a  little  narrower  than  fore- 
wings,  apex  produced,  terinen  emarginate;  8  veins,  3  and  4  connate,  5 
approximate  to  4,  6,  and  7  stalked. 

It  was  interesting  to  discover  a  new  species  of  this  genus  with  iden- 
ticsA  habits  and  structure. 

The  two  known  species  can  be  thus  separated: 

Head  and  face  white .fageUa,  p.  816 

Head  and  face  suffused  with  f ujh^ous prtAdens^  p.  815 

TRYPANISMA  PRUDENS  Clemens. 

Trypanigma  pnuiens  Clembns,  Proc.  Ent.  Soc.  Phila.,  1860,  p.  168;  Stainton  Ed. 

Tin.  N.  Am.,  1872,  p.  125.— Chambers,  Can.  Ent,  V,  1873,  p.  188.— Riley, 

Smith's  List  Lep.  Bor.  Am.,  No.  5589, 1891. — Busck,  Dyar'sList  Amer.  Lep., 

No.  5606,  1903. 
Tripanitma  prudens  Chambers,  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  166. 
GeUchia  quinqueannulella  Chambers,  Can.  Ent,  IV,  1872,  p.  191;  Bull.  U.  S.  Geol. 

Surv.,  IV,  1878,  p.  146.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5464, 1891. 

Clemens's  type  is  lost,  but  I  had  no  difficulty  in  positively  identify- 
ing his  species  by  rearing  the  chai-acteristic  larva,  which  feeds  on  the 
upperside  of  oak  leaves  under  a  thin  sheet  of  silk,  with  a  safety  exit 
to  the  underside  of  the  leaf,  as  Clemens  described. 

These  bred  moths,  now  in  U.  S.  National  Museum,  agree  perfectly, 
genericall}'  and  specifically  with  Clemens'  description,  and  represent 
without  doubt  the  species. 

They  were  carefully  compared  with  and  found  identical  with  Cham- 
bers' type  of  Gelechia  qumquefnuiulella  In  the  Museum  of  Compara- 
tive Zoology  in  Cambridge,  which,  furnished  with  Chambers'  label, 
was  found  sufficiently  well  preserved  to  be  easily  recognizable,  and 
which  agreed  with  his  description. 

Chambers'  notes  on  the  early  stages  further  verifies  this  synonymy. 
Chambers  wrote  that  he  was  not  acquainted  with  Tryparvmna  pnuhm} 

Hahitat. — Pennsylvania,  District  of  Columbia. 


*  Can.  Ent,  V,  p.  188. 
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TRYPANISMA  PAGELLA,  new  species. 
Trypanisiiui  fageUa  BrscK,  Dyar's  List  Ainer.  Lep.,  No.  5607,  1902. 

Antenntt)  dark,  fuscous,  annulated  with  white.  Labial  palpi  whitish, 
with  a  black  annulation  at  base  of  terminal  joint  and  one  just  before 
the  tip.     Face  and  head  white,  thorax  light  gray. 

Ground  color  of  forewings  yellowish  white,  but  thickly  suffused 
with  black  and  gray  scales,  so  that  the  wings  look  light  gray^  to  the 
naked  eye.  At  the  middle  of  the  cell  is  a  circular  group  of  dense 
black  scales,  followed  by  a  patch  of  yellow,  with  only  slight  dark 
sprinkling.  At  beginning  of  costal  cilia  is  a  nearly  black  large  out- 
wardly directed  streak,  and  on  the  dorsal  side  opposite  a  small  corre- 
sponding black  patch.  These  black  markings  are  edged  broadly  on 
the  outside  with  unsprinkled  yellow. 

Hindwing  and  cilia  light  silvery  gray.  Abdomen  silvery  gray. 
Legs  on  the  outside  barred  with  black  and  silvery  yellow,  on  the  inside 
silvery  gray. 

Alar  expwnse. — 9  mm. 

Habitat. — District  of  Columbia. 

Type.—^o.  6357,  U.S.N.M. 

The  larva  is  similar  to  and  feeds  in  the  same  manner  as  T.  prudena^ 
but  has  as  food  plant  beech.  Like  the  oak  feeder,  it  pupates  in  a 
slight  web  on  the  underside  of  the  leaf,  which  is  drawn  into  a  shallow 
fold. 

The  moth  is  generically  identical  with  the  type  of  the  genus  and 
resembles  it  in  size  and  general  appearance,  but  it  is  a  much  lighter 
species. 

EPITHECTIS  Meyrick. 

Plate  XXX,  fig.  17. 

Epilhectis  Meyrick,  Handbook  Brit.  Lepidoptera,  1895,  p.  580. 

Taygete  Chambers  (not  Taygeiu  Hiibner),  Can.  Entomologist,  V,  1873,  p.  231. 

Parcwia  Clemens  (not  Duponchel),  Proc.  Acad.  Nat.  Sci.  Phil.,  1860,  p.  173. 

Mey rick's  definition  of  this  genus  is  as  follows: 

Second  joint  of  labial  palpi  thickened  with  rough  scales  beneath,  tenninal  nearly 
as  long  as  second,  somewhat  roughened  anteriorly.  Forewings  elongate,  pointed, 
7  and  8  out  of  6.  Hind  wings  I,  trapezoidal,  apex  pointed,  termen  somewhat  sinuate, 
dlia  I;  3  and  4  connate,  5  somewhat  approximate,  6  and  7  stalked. 

A  series  of  attrihutdla  Walker  {difficilisell^  Chambers),  type  of 
Chambers'  genus  Taygete  was  submitted  to  Dr.  Meyrick,  who  unhesi- 
tatingly pronounced  his  genus  Epithectis  a  synonym  of  Chambers's 
genus. 

As,  however,  the  name  Taygete  is  preoccupied,  Meyrick's  later  name 
will  stand,  and  the  genus  must  be  included  in  the  American  fauna. 

I  have  not  pei*8onally  examined  any  European  species  of  the  genus, 
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but  that  is  8upei*fluou.s  after  such  an  authoritative  determination.  Some 
of  the  American  species  have  a  tendency  for  veins  3  and  4  in  hindwing 
to  become  short-stalked  instead  of  connate  and  have  the  discal  vein 
nearl}'  obsolete.  Some  of  the  specie^s  present  a  character,  which  is 
noteworthy  and  which  I  do  not  know  whether  it  is  found  in  the 
European  forms— at  least,  it  is  not  noted  by  Mr.  Meyrick  in  his  gen- 
eric synopsis — namely,  the  long-stalke(|  veins  6  and  7  in  the  hindwing, 
which  both  go  to  the  costal  edge,  not,  as  might  be  expected,  inclosing 
the  apex. 

I  am  acquainted  with  the  following  species,  which  may  be  separated 
Ihu  : 

Forewin^w  with  black  dash  at  tomus .' 4  mbgimeUa,  p.  819 

Forewings  without  8uch  dash 1 

1.  Entire  wing  overlaid  with  dark  scales 2 

Wing  light  with  dark  spots 3 

2.  Forewings  with  transverse  markings gaUageiiitellay  p.  819 

Forewings  without  such syUnroleUa^  p.  818 

3.  Ground  color  whitish  gray attrihUeUa,  p.  817 

Ground  color  yellowish 4 

4.  Apical  part  of  forewings  light bicostomcumleUa^  p.  817 

Apical  part  of  forewings  dark munderndloy  p.  819 

EPITHECTIS   ATTRIBUTELLA  Walker. 

Oelechia  aUribvielln  Walker,  Cat.  Lep.  Brit.  Mus,,  XXIX,  1864,  p.  593.— Wal- 

8iN(iHAM,  Trans.  Amer.  Ent.  Soc.,  Phila.,  X,  1882,  p.  182.— Riley,  Smith's 

List  Lep.  Bor.  Am.,  No.  5315,  1891. 
Evfigom  difficiliselia  Chambers,  Can.  Ent.,  IV,  1872,  p.  65. 
Gekrhia  dijffwilisella  Chambers,  Can.  Ent.,  TV,  1872,  p.  192;  V,  1873,  pp.  187-188; 

Bull.  U.  8.  Geol.  Surv.,  IV,  1878,  p.  142. 
Taygete  difficiliseUa  Chambers,  Can.  Ent,  V,  1873,  p.  231;  VII,  1875,  pp.  105, 

106;  Cinn.  Quart.  Journ.  Sci.,  II,  1875,  p.  289;  Can.  Ent.,  VIII,  1876,  p.  19. 
Epithecfis  aUrihuieUa  Blsck,  Dyar's  List  Amer.  Lep.,  No.  5608,  1903. 

Two  of  Chambers's  types  of  GelechlAi  cUfficilUella  (type  no.  444) 
and  specimens  thus  determined  by  Lord  Walsingham  are  in  the  U.  S. 
National  Museum.  They  agree  well  with  Chambers'  description  and 
were  found  identical  with  Chambers'  types  in  the  museum  in  Cambridge. 

Loi-d  Walsingham  established  the  synonymy  with  Walker's  species. 

It  is  a  very  common  sj^ecies,  collected  by  the  writer  in  numbers  on 
trunks  of  trees  in  Washington,  District  of  Columbia. 

Other  specimens  in  the  U.  S.  National  Museum  bear  the  following 
locality  labels:  Virginia,  Maryland,  Pennsylvania,  and  New  York;  the 
types  came  from  Kentucky. 

EPITHECTIS  BICOSTOMACULELLA  Chambers. 

Gtlechm  btcoHiomacuMla  Chambers,  Bull.  V.  S.  (ieol.  Surv.,  Ill,  1877,  p.   127; 

IV.  lH7h,  p.  141.— RiLKY,  Smith's  List  I>ep.  Bor.  Am.,  No.  5322,  1891 
EpUhicUi^  tncmtomaculelln  Busck,  Dyar's  List  Amer.  Lep.,  No.  5609,  1903. 
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Not  Gelechia  bwoMomaculella  Dietz,  Smith's  List  Ins.  N.  Jersey,  1900,  p.  474; 
BuscK,  Dyar's  List  Amer.  Lap.,  No.  5755,  1903. 

Chambers  had  named  another  species  Depressarla  hicostomcLculdla^ 
before  describing  this  species,  but  changed  that  name  later  to  querci 
folielUi^  when  he  discovered  its  food  plant.  This  change  was,  of 
course,  inadmissible,  and  the  name  hlcostomaculella  must  be  retained 
for  that  species,  which  is  a  true  GeUcMa^  common  in  the  £astern  States 
(p.  879).  This,  however,  need  not  now  interfere  with  the  name  of  the 
present  Colorado  species,  when  it  is  transferred  to  EpHhectis^  to  which 
genus  it  was  found  to  belong  on  examination  of  the  type  in  the  Museum 
of  Comparative  Zoology  in  Cambridge. 

It  is  a  very  distinctly  recognized  species,  of  which,  besides  the  type, 
1  have  seen  only  few  specimens  in  Dr.  Dietz's  collection  from  Colorado 
like  the  type,  and  in  U.  S.  National  Museum  from  Arizona,  collected 
by  Messrs.  E.  A.  Schwarz  and  H.  S.  Barber. 

EPITHECTIS  SYLVICOLELLA,  new  species. 
Epiihectis  syMcolella  Busck,  Dyar's  List  Amer.  Lep.,  No.  5610,  1903. 

Antennse  dark  fuscous,  very  indistinctly  lighter  annulated. 

Labial  palpi  dark  brown,  second  joint  with  apex  and  a  narrow  annu- 
lation  below  apex  white;  t(»rminal  joint  with  tip  and  two  annulations 
white. 

Face  and  head  whitish,  flecked  with  light  brown. 

Forewings,  ground  color  white,  thickly  overlaid  with  dark  fuscous. 
Three  costal  spots  dark  brown,  nearly  black,  one  at  base,  one  just 
before  the  costal  cilia,  and  one  midway  between  these. 

At  the  beginning  of  costal  cilia  is  a  whitish  spot  less  overlaid  with 
fuscous  than  the  rest  of  the  wing,  and  opposite  on  the  dorsal  margin 
is  a  similar  but  smaller  spot.  At  basal  third  of  dorsal  margin  is  a 
short,  transverse,  oblique  dark  streak  reaching  the  fold,  on  which  it 
widens  out  to  a  small  dark  spot,  sometimes  more  prominent  than  the 
streak  and  edged  exteriorly  with  a  few  white  scales. 

On  the  middle  of  the  disk  is  a  blackish  oblong  dot  edged  with  white, 
and  at  the  end  of  the  disk  is  a  similar  rather  more  prominent  dot 
Between  and  immediately  below  these  dots  is  an  oblong,  longitudinal, 
dark-brown  streak.  At  base  of  cilia,  around  costal,  apical,  and  doi'sal 
edge,  is  a  row  of  equidistant  dark-brown  spots.  Cilia  yellowish  fus- 
cous. Hindwing  light  gray,  with  bluish  reflections.  Cilia  yellowish. 
Legs  yellowish,  tarsi  annulated  with  black. 

Al^ir  expanse. — 15  mm. 

Type.—'^o,  6358,  U.S.N.M. 

Ilahitat. — New  York. 

The  types  of  this  species  were  found  in  Fitch's  collection,  now  in 

»Can.  Ent.,  IV,  p.  127.  ndem.,  IV,  p.  202. 
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the  National  Museum,  and  were  labeled  in  his  hAudwriting  Aniicarnpsis 
sylvicolella;  hence  the  name. 

EPITHECTIS  SUBSIMELLA  Clemens. 

Partmaf  subsimella  Clemens,  Proc.  Acad.  Nat.  Sci.  Phila.,  18(>0,  p.  173;  Stain- 
ton  Ed.  N.  Am.  Tin.,  1872,  p.  137. 

Parasia  mbidmella  Chambers,  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  160. — Riley, 
Smith's  List  Lep.  Bor.  Am.,  No.  5588,  1891. 

EpUhedis  gubsimella  Busck,  Dyar's  List  Araer.  Lep.,  No.  5611,  1903. 

Clemens'  type  is  lost,  but  his  generic  characterization  of  this  species 
shows  that  it  must  belong  to  the  present  genus. 

A  specimen  in  the  U.  S.  National  Museum,  labeled  by  Lord  Wal- 
singham  Gelechia  con»inusella  Chambers,  and  which  has  a  striking 
external  similarity  to  that  species,  Aproaerema  consinnselki^  p.  844,  but 
which  on  examination  was  found  to  be  an  Epithectls^  I  have  with  but 
slight  hesitation  determined  as  the  present  species,  with  the  description 
of  which  it  agrees  in  all  particulars. 

EPITHECTIS  SAUNDERSELLA  Chambers. 

Gelechia  mundersella  Chambkbr,  Can.  Ent.,  VIII,  1876,  p.  173;  Bull.  U.  S.  Geol. 
Surv.,  IV,  1878,  p.  147.— Riley,  Smith's  List.  Lep.  Bor.  Am.,  No.  5476,  1891. 
EpUhectui  munderselUi  Buhck,  Dyar^s  List  Amer.  Lep.,  No.  5612,  1903. 

A  specimen  with  Chambers'  label  on  the  pin  is  in  the  U.  S.  National 
Museum,  which  I  have  compared  and  found  identical  with  Chambers' 
types  in  Cambridge  Museum.  It  is  a  very  small,  conspicuously  spot- 
ted species,  easily  recognized  from  the  description.  I  have  seen  no 
other  specimen,  and  1  refer  it  with  some  hesitancy  to  the  present 
genus,  not  being  able  to  ascertain  the  venation  with  absolute  certainty. 

Habitat.  — Kentucky. 

EPITHECTIS  GALLAGENITELLA  Clemens. 

Gelechia  gnUsegenitella  Clemens,  Proc.  Ent.  Soc.  Phila.,  II,  1864,  p.  420;  Proc. 

Ent.  Soc.  Phila.,  Ill,  1865,  p.  506;  Stainton  YA.  Tin.  N.  Am.,  1872,  pp. 

242,  259.— Chambers,  Bull.   U.  S.  (Jeol.  Surv.,   IV,   1878,  p.  143.— Riley, 

Smith's  List  Lep.  Bor.  Am.,  No.  5376, 1891.— Dietz,  Smith's  Ins.  N.  Jersey, 

1900,  p.  474. 
Gelechia  geminelhi  Riley,  Can.  Ent.,  Ill,  1871,  p.  195.— Chambers,  Bull.  U.  S. 

Geol.  Surv.,  IV,  1878,  p.  143.— Riley,  Smith's  List  I^p.  Bor.  Am.,  No.  5379, 

1891. 
EpUhedis  galLrgenitella  BuscK,  Dyar's  List  Amer.  I^p.,  No.  5613,  1903. 
Not  geinmella  Linnseus. 

The  type  of  this  species  is  lost,  but  1  have  no  doubt  it  is  the  same 
species  that  Riley  thought  was  the  European  Strnolechla  geininella 
Linnieus.  lioth  were  bred  from  Cynipid  galls  on  oak,  and  Clemens' 
description  exactly  tits  Riley's  specimen  now  in  U.  S.  National  Museum. 
There  are  also  other  specimens,  bred  by  Miss  Murtfeldt  and  by  the 
writer  from  the  same  kind  of  galls. 

Habitat. — Illinois,  Missouri,  District  of  Columbia, 
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PARALECHIA,  new  genus. 
Plate  XXX,  fig.  18. 

Antennae  simple,  rather  thick,  three-fourths  as  long  as  forewing. 
Labial  palpi  moderatt%  curved,  ascending;  second  joint  somewhat 
thickened  beneath  with  rough  scales;  terminal  joint  shorter  than 
second,  pointed.  Forewings  elongate,  ovate;  apex  bluntly  pointed, 
dorsal  edge  slightly  sinuate  at  vein  2;  12  veins,  7  and  8  stalked  to 
costa,  6  separate;  3,  4,  and  5  long  approximate  from  end  of  cell,  2  dis- 
tant shorter. 

Hindwings  narrower  than  forewings,  elongate  tmpezoidal,  termen 
slightly  sinuate  below  apex;  8  veins,  6  and  7  parallel,  5  approximate 
to  4,  3  and  4  connate  or  short  stalked. 

Forewings  with  raised  scales. 

Only  the  following  two  species  are  at  present  known: 

Forewings  white  and  black crisH/ascieUa,  p.  820 

Forewings  brown pinifolieUay  p.  820 

PARALECHIA  PINIFOLIELLA  Chambers. 

Gelechia  pinifoliella  Chambers,  Joum.  Cinn.  Soc.  Nat.  Hist,  II,  1880,  p.  181. — 
CoMSTOCK,  Rep.  U.  S.  Ent.  Comm.,  V,  1890,  p.  793,  fig.  269.— Riley,  Snuth'e 
List  Lep.  Bor.  Am.,  No.  5448. 

AriMotelia  pinifofiella  Dibtz,  Smith's  List  Ins.  N.  Jersey,  1900,  p.  475. 

Paralechia  pinifoliella  Busck,  Dyar's  List.  Amer.  Lep.,  No.  5614,  1903. 

Chambers  type  (No.  458)  and  a  large  bred  series  of  this  common 
moth  are  in  the  U.  S.  National  Museum. 
Ilahitat,  — Atlantic  States. 

PARALECHIA  CRISTIPASCIELLA  Chambers. 

Gelechia  crw^t/fwcicWo  Chambers,  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  pp.  87,  142.— 

Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5347,  1891. 
Gelechia  (PcecUia)  i7i«mp<a  Walsingham,  Trans.  Am.  Ent.  Soc.  Phila,,  X,  1882, 

p.  180. 
Gelechia  inscrivta  Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5390,  1891. — Dietz, 

Smith's  List  Ins.  N.  Jersey,  1900,  p.  474. 
Paralechia  cristifasciella  Busck,  Dyar's  List  Amer.  Lep.,  No.  5615,  1903. 

In  the  Museum  of  Comparative  Zoology  in  Cambridge  there  are  two 
types  of  cristlfmcldla^  received  from  Chambers  and  in  good  condi- 
tion. They  show  conclusively  that  this  species  is  the  same  as  Wals- 
ingham's  inscripta^  an  authentic  specimen  of  which,  lal>eled  by  the 
author,  is  in  the  U.  S.  National  Museum.     The  descriptions  also  agree. 

I  have  re|)eatedly  bred  this  species  from  oak,  where  the  larva  and 
pupa  are  found  between  leaves  spun  together,  but  have  unfortunately 
no  serviceable  description  of  th(^  larva. 

The  moth  from  overwintc^red  pupa?  appears  in  April,  and  in  Jul\ 
another  generation  is  found  jis  imagos. 

Habitat. — Eastern  United  States,  Missouri,  Kentucky. 
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PHTHORIMyCA  Meyrick. 
riat*>  XXX,  tig.  19. 
Phth<minxa  Meybick,  Entom.  Mo.  Mag.,  XXXVIII,  1902,  p.  103. 

Dr.  Eklward  Meyrick  has  been  so  kind  as  to  publish  this  well- 
founded  genus,  which  has  Gelechia  opereulella  Zeller  as  type,  in  advance 
of  his  paper,  so  that  it  could  be  included  in  this  revision. 

It  has  the  following  characters:  Labial  palpi  long,  curved;  second 
joint  with  heavy  divided  brush  beneath;  teiminal  joint  nearly  as  long 
as  second,  somewhat  thickened,  with  appressed  scales,  especially  at 
base;  apex  pointed. 

Forewings  elongate  ovate  pointed;  12  veins,  7  and  8  stalked  to  costa, 
rest  separate;  hindwings  as  broad  as  forewings,  apex  pointed,  termen 
sinuate  below  apex;  8  veins;  6  and  7  separate  parallel,  5  nearest  4,  3 
and  4  connate.  In  the  males  the  basal  half  of  costal  edge  forms  a 
broad,  shallow  fold  in  which  a  large,  expansible  bunch  of  long,  scale- 
like hairs  find  place  when  the  insect  is  at  rest. 

The  recognized  American  species  may  be  separated  thus: 

With  longitudinal  black  streaks  on  forewings atricUetla^  p.  822 

Without  such  streaks 1 

1.  With  dark  marking  on  outer  half  of  costal  edge marmoreUa^  p.  823 

Without  such  markings 2 

2.  With  distinct  longitudinal  ochreous  streaks operculelkiy  p.  821 

Without  such  streak  s glochinella,  p.  822 

PHTHORIMAA  OPERGULELLA  Zeller. 

Gelechia  terrella  Walker  (not  Fischer  v.  R^sterstamm),  Cat.  I^ep.  Ins.  Brit. 

Mus.,  XXX,  1864,  p.  1024. 
Gelechia  (f  Bryotropha)  opereulella  Zeller,  Verb.  k.  k.  zool.-bot.  Gesell.  W^ien, 

XXIII,  1873,  p.  262. 
Gelechia  operculella,CHAMBERH,  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  145. — Riley, 

Smith's  List  Lep.  Bor.  Am.,  No.  5434,  1891. — Howard,  U.  S.  Dept.  Agr., 

Farmers'  Bull.,  No.  120,  1900,  p.  23. 
Bryotropha  solanella  Boisduval,  Journ.  Soc.  Cent.  Hort.  de  France,  1874,  VIII, 

p.  713. 
Gelechia  tabacella  Ragonot,  Bull.  Soc.  Ent.  France,  1879. 
Gelechia  solanella  Staidinoer  and  Rebel,  Cat.  Lep.  Eup.,  II,  No.  2636,  1901. 
Phtorimsea  operculeUa  Meyrick,  Ent.  Mo.  Mag.,  XXXVIII,  1902,  p.  103.— BuscK, 

Dyar's  List  Amer.  Lep.,  No.  5616,  1903. 

While  studying  Zeller's  types  in  the  Museum  of  Comparative  Zool- 
ogy in  Cambridge,  during  May,  1900, 1  decided  that  his  Gelechui  oper- 
eulella was  the  same  as  the  common  tobacco  and  potato  feeding  Tineid, 
which  had  hitherto  passed  under  the  name  sohuielUi  Boisduval. 
Zeller's  types  in  Cambridge,  which  are  in  tine  condition,  leave  no  doubt 
thereon,  and  his  description  and  figure  further  substantiate  it. 

However,  I  did  not  at  the  time  wish  to  change  the  name  of  so  well- 
known  an  insect  entirely  on  my  own  observation,  but  was  able,  through 
the  kindness  of  Mr.  S.  Henshaw,  to  submit  one  type  (male)  to  Mr.  E. 
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Meyrick,  who,  by  return  mail,  pronounced  it  to  be  solanella  Boisdux'al, 
which  name  must  fall  for  the  earlier  one  of  Zeller. 

Zeller  described  two  females,  which  he  associated  with  this  8i>ecies 
with  some  doubt;  it  seems  evident  from  his  remarks  that  these  two 
female  ^'types''  are  really  another  species,  as  Zeller  himself  surmised. 
They  are,  with  one  male,  in  the  collection  of  Lord  Walsingham 

The  species,  which  likely  has  its  original  home  in  America,  is  now 
introduced  in  Europe,  Africa,  and  Australia,  and  is  of  some  economic 
importance,  owing  to  the  damage  to  tobacco  and  potato  crops  accom- 
plished by  it. 

The  different  life  modes  on  the  two  food  plants,  as  leaf  miner  on 
tobacco  and  as  borer  in  the  potato,  are  equally  well  known  and  have 
been  the  subject  of  a  large  amount  of  literature  in  economic  ento- 
mology, references  to  ^/hich  are  not  attempted  here.  Among  the 
most  important  are  those  of  Dr.  L.  O.  Howard.^ 

In  the  U.  S.  National  Museum  are  bred  specimens  compared  by  the 
writer  with  Zeller's  types  and  many  specimens  determined  by  Lord 
Walsingham  as  Gdechia  solandlu  Boisduval,  besides  a  very  large 
series  bred  from  tobacco  and  potato  in  the  insectary  of  U.  S.  Depart- 
ment of  Agriculture. 

PHTHORIMiEA   GLOCHINELLA    ZeUer. 

Gelechla  glochineHa  Zeller,  Verb.  k.  k.  zool.-bot.  Gesell.  Wien,  XXIII,  1873, 
p.  263,  pi.  Ill,  fig.  18.— Chambers,  Bull.  U.  S.  Geol.  Surv.,  Ill,  1878,  p. 
144. — Riley,  Smith's  List  Lep.  Bor.  Am. 

Gelechiu  solaniella  Chambers,  Can.  Ent.,  V,  1873,  p.  176;  Cinn.  Quart.  Joum. 
Sci.,  II,  1875,  p.  239. 

Gelechia  cinerella  Murtpeldt,  Can.  Ent.,  XIII,  1881,  p.  244. 

Gdechia  inconspiaiella  Murtpeldt,  Can.  Ent.,  XV,  1883,  p.  139. 

Gelechia piscipellw  Riley  (not  Zeller),  Smith's  List  Lep.  Bor.  Am.,  No.  6450, 1891. 

Phthorimxa  glochineUa  Busck,  Dyar's  List  Amer.  Lep.,  No.  5617,  1903. 

This  is  the  smaller  and  plainer  species  bred  by  Miss  Murtfeldt  from 
Solanuiii  and  mixed  up  by  Chambers  with  his  simUieUa  (p.  779).  In 
the  U.  S.  National  Museum  is  a  specimen  named  by  Lord  Walsing- 
ham Gelechia  glochlnella;  also  a  large  bred  series  received  from  Miss 
Murtfeldt. 

The  male  genetalia  as  figured  by  Zeller  is  the  surest  distinguishing 
character  from  the  preceding  very  similar  species. 

PHTHORIMiEA    STRIATELLA   Murtfeldt. 

Eitcatop<u«  s/rio/^f^  Murtpeldt,  Can.  Ent.,  XXXII,  1900,  p.  163. 
Phthoritmea  driaieUa  Busck,  Dyar's  List  Amer.  Lep.,  No.  5618,  1902. 

Lord  Walsingham  determined  this  insect  generically  for  Miss  Murt- 
feldt and  placed  it  in  his  West  Indian  genus  Eucatoptus^  but  even  if 

*  Insect  Life,  IV,  p.  239,  and  Report  United  States  Department  of  Ajfriculture, 
1898,  p.  137. 
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that  genus  would  hold  (p.  794)  the  present  npecies  could  not  bi»  included, 
as  it  differs  from  Walsingham's  characterization  both  in  palpi  and 
wing  structure. 

Types,  received  from  Miss  Murtfeldt  (Missouri),  are  in  U.  S. 
National  Museum,  where  there  is  also  a  large  series  bred  from  Solunum 
by  Mr.  D.  W.  Coquillett  in  Los  Angeles,  California. 

PHTHORIMiCA   MARMORELLA   Chambers. 

Oelechia  marmoreUa  Chambers,  Cinn.  Quart.  Journ.  Sci.,  II,  1875,  p.  239;  Bull. 

U.  S.  Geol.  Surv.,  IV,  1878,  p.  144.— Rilev,  Smith's  List  Lep.  Bor.  Am., 

No.  64061,  1891. 
Phthorimsea  marmoreUa  Busck,  Dyar's  List  Amer.  Lep.,  No.  5619,  1903. 

Two  types  of  this  species  in  poor  condition  are  in  the  Museum  of 
Comparative  Zoology.  They  show  it  to  be  a  species  of  Phthorbna&a 
different  from  any  other  recognized  species.  1  have  not  met  with  other 
specimens. 

HahitaL — Kentucky. 

GNORIMOSCHEMA  Busck. 

Plate  XXX,  fig.  20. 
Gnorimoschema  Busck,  Proc.  U.  S.  Nat.  Mus.,  XXIII,  1900,  p.  227. 

Antennae  simple;  labial  palpi  long  curved,  second  joint  large,  with 
a  well-developed,  furrowed  brush  beneath;  terminal  joint  shorter  than 
second,  morp  or  less  thickened  with  scales  except  at  extreme  tip, 
which  is  pointed  and  thin,  laterally  compressed,*  front  sharp,  some- 
times slightly  serrate.  Maxillary  palpi  obsolete.  Tongue  moderate 
scaled  at  base. 

Anterior  wings  narrow,  elongate,  somewhat  sinuate  below  apex, 
which  is  bent  slightly  downward. 

Posterior  wings  a  little  broader  than  anterior  wings;  costa  deflected 
downward  from  the  middle  of  the  wing;  apex  produced,  termen 
sinuate,  tornus  rounded,  dorsal  edge  straight. 

Vhmtion. — Fore  wings:  12  veins,  7  and  8  stalked,  the  rest  separate. 
Hindwings:  8  veins,  3  and  4  connate,  5  approximate  to  4,  6  and  7 
parallel. 

The  species  recognized  as  belonging  to  this  genus  may  be  separated 
by  the  following  table: 

With  dorsal  edge  distinctively  darker  than  costal  edge 1 

Dorsal  edge  not  darker  than  costal  edge 3 

1.  Head  and  palpi,  pure  white terracottellay  p.  835 

Head  and  palpi,  not  pure  white 2 

2.  Dorsal  edge,  blackish HerrdtipalpeUa,  p.  829 

Dorsal  edge,  not  blackish .flareUa,  p.  832 


*This  is  a  better  description  than  the  original,  given  of  third  joint  of  the  labial 
palpi;  it  is  not  scales,  but  the  joint  itself,  which  projects  above  the  thickeneil  part 
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3.  Dorsal  e<lge,  distinctly  lighter  than  costal  edge 4 

Dorsal  edge,  not  lighter  than  ami»\  edge 10 

4.  Head  uninottle<l  brown iHtvchariselUi,  p.  825 

Head  not  unicolorous  brown 5 

5.  Head  and  palpi,  whitish 6 

Head  and  palpi,  dark  mottled 9 

6.  Ground  color  of  forewing,  light  oc^hreous fxiUklorhrelln^  p.  828 

Ground  color,  not  ochreous 7 

7.  Fore  wings  with  dark  streak  on  fold gaWnvtlerifUaj  p.  825 

Forew^ings  without  such  streak 8 

8.  Costal  half  of  fore  wings,  nearly  unicolorous alh'mmrg'meUa,  p.  827 

Costal  half  of  forewings,  not  unicolorous semiq/clioKeiUi^  p.  828 

9.  Base  of  forewings,  clear  yellowish  brcwn coqtiilleUeUay  p.  826 

Base  of  forewing,  not  yellowish  brown galUemUdnginv^^  p.  824 

10.  Forwings  with  large  scale  tufts  on  dorsal  half dtidiella^  p.  828 

Forewings  without  scale  tufis 11 

11.  Forewings  with  oc*ellate  spots 12 

Forewings  without  ocellate  spots 14 

12.  Forewings  with  transverse  fascia  near  base ociomaculeUa^  p.  830 

Forewings  without  such  fascia 13 

13.  Forewings  with  longitudinal  ochreous  streaks ochreogtrigeUa^  p.  831 

Forewings  w  ithout  such  streaks trioceUeUa^  p.  830 

14.  Forewings  with  two  oblique  black  lines  crossing  at  basal  ih\r^.  Aavemdla,  p.  833 
Forewings  without  such  lines 15 

15.  Forewing  with  longitudinal  streaks 16 

Forewing  without  longitudinal  streaks 17 

16.  Streaks  light  yellow;  two  large  black  spots  on  diak coUinusella,  p.  831 

Streaks  red;  no  large  discal  spots saphirineUa^  p.  832 

17.  Ground  color,  whitish 18 

Ground  color,  not  whitish 19 

18.  Forewings  unifonnly  dotted  with  dark  scales tdradymiella,  p.  834 

Forwings  not  unifonnly  dotted  with  dark  scales hatai\eUa^  p.  833 

19.  Forwings  nearly  unicolorous 20 

Forewing  strongly  mottled hankmeUn^  p.  832 

20.  Forewings,  brown pedtnontellaj  p.  829 

Forewings,  fuscous scutellariella,  p.  834 

GNORIMOSCHBMA  GALLCBSOLIDAGINIS  Riley. 

Gelechia  gaUmolidaginu  Riley,  Mo.  Rep.  Nat.  Inst.,  I,  1869,  p.  173;  II,  1870,  pp. 
20,  132,  134;  Smith's  Listl^ep.  Bor.  Am.,  No.  5.377,  1891.— Chambehs,  Can. 
Ent.,  VIII,  1876,  p.  19;  IX,  1877,  p.  14;  Cinn.  Quart.  Joum.  Sci.,  II,  1875, 
p.  289;  Bull.  U.  S.  Geol.  Surv.,  Ill,  1877,  pp.  1,  28,  141;  IV,  1878,  pp.  115, 
143.— Kkllicott,  Can.  Ent.,  X,  1878,  p.  201.— Dietz,  Smith's  List  Inst.  N. 
Jersey,  1900,  p.  474. 

Gnorimoschema  gallcpsolidaginis  Busck,  Proc.  U.  S.  Nat.  Mus.,  XXIII,  1900,  p. 
227;  Dyar's  List  Amer.  I^p.,  No.  .5620,  1903. 

Riley's  type  is  still  in  perfect  condition  in  the  U.  S.  National 
Museum  under  type  no.  452. 

The  species  is  recorded  from  Missouri  (Riley),  Colorado  (Cham- 
bers), Michigan  and  New  York  (Kellicott),  New  Jersey  (Beutenmfiller), 
and  has  been  reared  repeatedly  in  large  series  by  the  writer  in  the 
District  of  Columbia  and  surrounding  country. 
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Larva  in  stem-^Us  on  SoUcbigtK  Iinagos  issue  diirinj^  autumn 
(September)  and  also  overwinter. 

QNORIMOSCHEMA  GALLCBASTERIELLA  KellicoU. 

Oelechia  galUragteriella   Kellicott,  Can.  Ent,  X,  1878,  p.  203. — Rilkv,  Smith's 

List  I^p.  Bor.  Am.,  No.  5378,  1891. 
GeUrhia  gcdlcediplopappi  Fyles,  Can.  Ent.,  XXII,  1890,  p.  248.— Rilry,  Smith's 

List  Lep.  Bor.  Am.,  No.  5375,  1891. 
(inorimo8ch£ma  gaU(rcuterxella  BrscK,  Dyar'sList  Amer.  Lep.  No.  56-1,  190:5. 

An  authentic  bred  specimen  received  from  Mr.  Kellicott  is  in  the 
U.  S.  National  Museum.  Authentic  bred  specimens  of  gallosdiplo- 
p'fj/pi  were  kindly  sent  me  by  Rev.  Dr.  Fyles;  they  show  this  species 
to  be  the  same  as  Kellicott's,  as  descriptions  and  food  plant  would 
indicate.  It  is  like  the  foregoing,  a  large,  somewhat  variable,  but 
easily  recognized  species,  which  is  about  as  common  around  Washing- 
ton as  g(dl(BsoIldaghi  is. 

Habitat, — Michigan  (Kellicott),  Canada  (Fyles),  District  of  Columbia 
(Busck). 

Larva  feeds  during  summer  in  stem-gall  on  various  species  of  AHtet\ 
Imagos  issue  during  autumn  and  also  overwinter. 

GNORIMOSCHEMA   BACCHARISELLA,  new  species. 
(rnorim(}J*chema  hacchxiriiella  Bubck,  Dyar's  List  Amer.  I^p.,  No.  5622,  1903. 

Antennce  reddish  brown,  each  joint  with  tip  and  two  small  dots  on 
the  middle  above  black.  Labial  palpi  of  pronounced  GnorimoHcherna 
form,  reddish  white  with  black  shading  on  the  outside  of  the  second 
joint  and  at  base  and  near  tip  of  the  teiminal  joint;  extreme  tip 
whitish. 

Face,  head,  and  thorax  light  clay  brown,  unmottled;  basal  one-sixth 
of  forewings  concolorous  with  thorax,  with  a  small  dark  brown  dot 
below  costa  at  extreme  base.  In  some  specimens  this  yellow-brown 
color  is  continued,  gradually  fainter,  along  dorsal  edge  below  fold. 
The  rest  of  the  wing  is  ochreous,  thickly  overlaid  with  dark  fuscous 
scales,  most  numerous  on  the  costal  middle  part  of  the  wing  and  grad- 
ually becoming  fewer  toward  apex,  where  the  dark  scales  form  narrow 
ill-defined  longitudinal  streaks  on  the  yellow  ground  color.  In  the 
middle  of  the  disk  is  a  short  oblong  dark  reddish-brown  spot  with 
black  center,  and  at  the  end  of  the  cell  i.^'  a  similar  nearly  moon- 
shaped  spot. 

Below  the  former  on  the  fold  are  in  some  specimens  a  similarly 
colored  reddish  longitudinal  spot. 

There  is  some  variation  in  the  intensity  of  these  spots  and  dark 
markings,  some  specimens  appearing  to  the  naked  eye  light  reddish 
yellow  with  dark  irregular  longitudinal  lines,  while  others  appear  dark 
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f uscou.s  with  narrow  li^ht  .strcmkn;  around  apical  edge  are  a  few  black- 
ish dot«. 

Hindwing8  shining  silvery,  cilia  ^^ellowish. 

Abdomen  robust,  reddish  yellow;  females  with  stout  straight  pro 
truding  transparent  ovipositor.  Legs  rather  short,  reddish  white, 
shaded  on  the  outside  in  irregular  patches  with  black;  tarsi  blackish, 
with  extreme  tip  of  each  joint  white. 

Ahr  expame, — 11-20  mm.,  the  average  size  being  16  to  17  mm. 

Habitat,  — California. 

Food  plant, — Baccharls  pilularis, 

Type.—^o.  6359,  U.S.N.M. 

Described  from  man}'  specimens  in  perfect  condition,  bred  and 
mounted  b}^  Mr.  Koebele. 

From  Mr.  Koebele's  notes  in  the  U.  S.  Department  of  Agriculture 
it  is  learned  that  he  found  the  larvae  abundantly  near  San  Francisco 
and  in  Berkeley  County,  California,  in  June  on  Baccharis  pilularis. 
The  larva  makes  a  gall  on  the  stem,  and,  according  to  Koebele,  'Hhey 
leave  the  galls  when  mature  in  the  latter  part  of  July  and  pupate  in  a 
case  of  silk  in  the  sand." 

It  is  not  indicated  in  the  notes  whether  this  was  under  natural  con- 
ditions or  in  his  breeding  cage.    The  moths  issued  September  15  to  26. 

QNORIMOSCHEMA  COQUILLETTELLA  Busck. 

Onorimoschema  coquilletteUa  Busck,  Proc.  U.  S.  Nat  Mus.,  XXV,  1902,  p.  405; 
Dyar*8  List  Amer.  Lep.,  No.  5623,  1903. 

Antennae  dark  brown,  with  narrow  silvery  white  annulations.  La- 
bial palpy  of  typical  form;  second  joint  whitish,  sprinkled  with  brown 
scales  and  with  a  black  bar  on  the  outside;  terminal  joint  black  with  a 
white  annulation  round  the  middle. 

Face  whitish;  head  and  thorax  whitish,  heavily  overlaid  with  dark 
brown. 

Basal  fifth  of  forewing  light  yellowish  brown,  which  color  is  con- 
tinued in  a  downward-curved  streak  along  basal  half  of  dorsal  edge 
and  sharply  limited  toward  the  rest  of  the  wing.  The  ground  color 
in  the  rest  of  the  wing  is  pale  bluish  white,  each  scale  tipped  with 
black. 

Adjoining  the  basal  fawn-colored  part  is  a  costal  semicircular  region, 
heavily  overlaid  with  dark  fuscous,  and  outside  this  is  another  similar 
dark  costal  spot,  not  so  well  defined.  In  the  first  of  these  dark  semi- 
circles on  the  middle  of  the  cell  is  a  dark  reddish  brown  dot  surrounded 
with  a  few  fawn-colored  scales,  and  below  the  second  costal  semicircle 
at  the  end  of  the  c^ll  is  another  similarly  edged  spot.  A  few  dark 
fuscous  scales  are  sprinkled  irregularly  over  the  apical  part  of  wing 
and  the  extreme  apex  is  dark  fuscous.     Hindwing  silvery  fuscous, 
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darker  alon|r  costa  and  toward  the  tip:  cilia  yellowish.  Abdomen 
dark  shininfif  fuscous;  lej^s  whitish,  shaded  with  dark  fuscous. 

Al^r  exjxniHe, — 11.5  to  14  mm. 

Habitat.  — California. 

Food  plan  t.  — Applopappii^  pin  Ifolius. 

%><?.— No.  6288,  U.S.N.M. 

Described  from  many  specimens  bred  by  Mr.  Koebele  and  Mr.  Coquil- 
lett. 

This  species  resembles  in  general  appearance  the  foregoing  haccha- 
rhieU<i  Busck,  but  it  is  a  smaller  and  neater  colored  insect,  and  easily 
distinguished  by  the  mottled  head  and  the  clearer,  lighter  basal  area. 

Both  are  nearly  related  to  the  type  of  the  genus. 

I  take  pleasure  in  naming  this  species  after  Mr.  D.  W.  Coquiilett, 
who  has  generously  given  me  his  notes  on  this  and  a  few  other  Cali- 
fornian  Gelechiida?. 

Mr.  Koebele's  note  on  this  insect  is  as  follows: 

Collected  on  Bigthriaf  in  the  beginning  of  March,  at  Loe  Angeles,  California,  quite 
a  number  of  larva\  which  spin  the  young  leaves  in  the  top  together,  so  that  it 
resembles  a  gall ;  in  this  they  live,  boring  down  into  the  stem  half  an  inch  to  an 
inch,  resembling  in  habits  the  Pxdisca  in  tips  of  tSoUdago. 

The  larvee,  when  full  grown,  left  their  tips  and  spun  a  cocoon  on  top  of  the  ground; 
also  on  the  side  of  the  glass  and  on  leaves. 

Mr.  Coquiilett  has  kindly  given  me  the  following  description  of  the 
larva  from  his  notes: 

Head  yellowish  brown,  marke<l  on  each  side  with  two  blackish  dots,  of  which  the 
posterior  one  is  nearly  hidden  by  the  first  segment  of  the  body;  b<xly  dull  pinkish 
white,  sometimes  tinged  with  brow^n  on  dorsum  of  abdomen;  cervical  shield  pale 
yellowish;  piliferous  spots  light  colored;  spiracles  and  anal  plate  concolorous  with 
bo<iy;  length,  10  mm. 

Lives  in  a  thin- walled  oblong  gall  about  12  mm.  long,  formed  of  the  undeveloped 
terminal  bud  on  Aplopappua  pinifoHuH.  Several  galls,  each  containing  a  single  larva, 
were  found  March  7,  1886,  near  Ix)s  Angeles,  California;  one  of  these  larvae  pupated 
April  16  and  the  moth  issued  May  18.  During  the  following  year  a  gall  containing 
a  larva  was  found  in  the  same  locality,  April  9,  and  the  moth  issued  June  12. 

GNORIMOSCHEMA  ALBIMARGINELLA  Chambers. 

Gelechia  albimarginella  Chambers,  Cinn.  Quart.  Journ.  Sci.,  II,  1875,  p.  291. 
GeUchia  albomarginella  Chambebs,  Bull.  V .  S.  Geol.  Surv.,  IV,  1878,  p.  141. — 

Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5.'^05,  1891. 
Gnorimoschema  albimarginella  BrscK,  Dyar*s  List  Amer.  Lep.,  No.  5624,  1903. 

The  unique  type,  labeled  by  Chambers  in  the  Museum  of  Compara- 
tive Zoology,  Cambridge,  which,  though  not  spread,  is  in  fairly  good 
condition,  agrees  with  his  description,  and  shows  that  the  species 
belongs  in  this  genus. 

No  other  specimen  is  at  present  known  to  me. 

Habitat — Colorado. 
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GNORIMOSCHEMA  SEMICYCLIONELLA,  new  species. 

Gnorimoschema  semiajdUmelki  Blsck,  Dyar's  List.  Amer.  Lep.,  No.  5625,  1903. 

Antennae  white,  sharply  annulated  with  dark  chocolate  brown. 
Labial  palpi  whitish,  suflFnsed  with  brown  except  tip  and  annular  around 
middle  of  terminal  joint,  which  are  clear  white.  Face  and  head  white, 
lightly  sprinkled  with  brown  scales;  thorax  darker,  more  liberally 
sprinkled  with  brown.  Forewings  white  with  a  faint  reddish  tint, 
thickly  sprinkled  with  minute  bluish  black  atoms,  each  scale  being 
tipped  with  black.  Near  base  of  wing  is  a  clear,  light  chocolate  brown 
patch;  before  middle  of  wing  is  a  large  chocolate  brown  semicirculiir 
costal  spot,  reaching  down  over  the  fold  and  edged  with  lighter  brown 
and  white  below  and  with  pure  white  toward  the  brown  basal  area. 
Following  and  adjoining  this  costal  spot  is  another  smaller  and  less 
well-defined  semicircular  brown  costal  spot,  and  toward  the  tip  in  the 
middle  of  the  wing  is  an  obscure  brown  patch.  Cilia  brownish  white. 
Hindwing  light  silvery  gray,  darker  along  costa  and  toward  the  tip; 
cilia  yellowish.  Abdomen  dark  chocolate  brown,  the  two  first  joints 
above  velvety  yellowish,  and  tip  of  male  anal  tuft  white.  Legs  whitish, 
sprinkled  and  shaded  with  dark  brown;  tarsi  blackish,  each  joint  tipped 
with  white. 

Aim*  expanse, — 12  to  14  mm. 

Habitat — Coloi'ado,  New  Mexico. 

Type.—^o.  6360,  U.S.N.M. 

I  am  indebted  to  Dr.  Dietz  for  one  of  the  specimens  from  which  I 
have  described  this  species;  another  was  collected  by  Mr.  H.  S.  Barber 
at  Las  Vegas,  New  Mexico. 

GNORIMOSCHEMA   PALLIDOCHRELLA  Chambers. 

Depressaria  pallidochrdla  Chambers,  Can.  Ent.,  IV,  1872,  pp.  126,  129,  147,  148; 

Bull.  U.  8.  Geol.  Surv.,  Ill,  1878,  p.  138.— Riley,  Smith's  List  Lep.  Bor. 

Am.,  No.  5272,  1891. 
Geledua  pallidochrella  Chambers,  Bull.  U.  S.  Geol.  Surv.,  1878,  p.  145. — Riley, 

Smith's  List  Lep.  Bor.  Am.,  No.  5439,  1891. 
Gnorimoschema  pallidochrella  Busck,  Proc.  U.  S.  Nat.  Mus.,  XXIV,  1902,  p.  732; 

Joum.  N.  Y.  Ent.  Soc.,  X,  1902,  p.  90  note;  Dyar's  List  Amer.  Lep.,  No. 

5626, 1903. 

The  unique  type  of  this  species  is  found  in  the  museum  in  Cambridge. 
It  in  in  poor  condition,  but  shows  plainly  that  it  belongs  in  the  pres- 
ent genus.     I  have  met  with  no  other  specimen. 

Habitat,  — Kentucky. 

GNORIMOSCHEMA   DUDIELLA,  new  species. 
Gnorimoschema  dudiella  Busck,  Dyar*8  List  Amer.  liep.,  No.  5627,  1903. 

Labial  palpi  of  pronounced  GnorimoHchev)a  form,  white  thickly 
sprinkled  with  black,  under  side  of  brush  black.  Antennae  whitish 
gray,  annulated  with    black,  basal  joint  black.     Face  silvery,  head 
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and  thorax  bluish  white,  liberally  sprinkled  with  black  and  dark  fus- 
cous scales.  Forewings  elongate  slender,  apex  deflexed;  ground 
color  bluish  white,  but  so  thickly  overlaid  with  black  and  fuscous  as 
to  appear  dark,  each  scale  being  mottled  with  white  and  black  or  dark 
fuscous.  On  the  basal  and  apical  one-third  the  light  color  prevails  so 
as  to  make  these  parts  light  pearl  gray  to  the  naked  eye;  the  middle 
part  of  the  wing  appears  without  a  lens  blackish,  but  under  a  lens  is 
disclosed  the  composite  coloration.  On  the  middle  of  the  cell  is  a 
short  deep  black  perpendicular  dash  slightly  edged  with  brown  scales; 
at  the  end  of  the  cell  is  another  simMar  larger  oblique  velvety  black 
dash,  also  edged  with  light  brown.  Pai*allel  with  the  dorsal  edge  and 
just  within  this  is  a  row  of  three  equidistant  large  tufts  of  erect  scales. 
Hindwings  dark  fuscous,  cilia  a  shade  lighter.  First  two  abdominal 
segments  are  light  ochreous  above,  rest  of  abdomen  light  irridescent 
gray;  legs  light  gray  on  the  inside,  black  on  the  outside;  tarsal  joints 
slightly  tipped  with  white. 

Alur  expanse. — 15  to  17.2  mm. 

Hoibitat.  — Arizona. 

Type.—^o.  6361,  U.S.N.M. 

Described  from  two  perfect  females  collected  and  spread  by  Mr. 
H.  S.  Barber  in  June  and  July,  1901. 

ONORIMOSCHEMA  SERRATIPALPELLA  Chambers. 

Gelechia  serraHpalpella  Chambers,  Ball.  U.  S.  Geol.  Surv.,  Ill,  IS77,  p.  123;  Bull. 

U.  S.  Geol.  Surv.,  IV,  1878,  p.  147.— Riley,  Smith's  List  Lep.  Bor.  Am., 

No.  5479,  1891. 
Onorimoschema  serratipalpella  Busck,  Dyar's  List  Amer.  Lep.,  No.  5628,  19()3. 

Type  of  this  easily  recognized  species  is  found  in  the  Museum  of 
Comparative  Zoology,  where  I  have  examined  it  and  compared  it  with 
an  identical  specimen  from  Las  Vegas,  New  Mexico,  belonging  to  the 
National  Museum. 

I  have  also  examined  and  received  identical  specimens  from  Dr. 
Dietz,  collected  at  Denver,  Colorado,  from  where  Chambers'  type  came. 

This  species  represent  the  extreme  development  of  the  genus,  hav- 
ing the  distinguishing  palpal  characters  accentuated,  as  described  b}'^ 
Chambers. 

ONORIMOSCHEMA  PEDMONTELLA  Chambers. 

Gelechia  pedmontella  Chambbrs,  Bull.  U.  S.  Geol.  Surv.,  Ill,  1877,  p.  123;  Bull. 

U.  S.  Geol.  Surv.,  IV,  1878,  p.  145.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No. 

5444,  1891. 
Gnoriinnoschenia  pedmontella  Busck,  Dyar's  List  Amer.  Lep.,  No.  5629,  1903. 

Cham)>ers'  type  in  Cambridge  examined  and  found  identical  with 
specimens  in  the  U.  S.  iNational  Museum  from  Denver,  Colorado, 
received  through  Dr.  Dietz.  The  type  came  from  Colorado.  I  have 
seen  no  other  specimen. 
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GNORIMOSCHEMA  TRIOCELLELLA  Chambers. 

(idechia  triocelldia  Chambers,  Bull.  U.  8.  Geol.  Surv.,  Ill,  1877,  p.  127. 
Gelechm  triocelelJa  Chamberh,  Bull.  U.  S.  Geol.  8urv.,  IV,  1878,  pp.  87  and  147.— 

Riley,  Smith's  List  Lep.  Bor.  Ani.,  No.  5501,  1891.— Dietz,  Smith's  List 

Ins.  New  Jersey,  1900,  p.  474.? 
Grtorimoschetna  trioceUeUa  BuscK,  Dyar's  List  Amer.  Lap.,  No.  5630,  1903. 

A  well-preserved  series  of  types  with  Chambers'  written  labels 
attached  are  found  in  the  Museum  of  Comparative  Zoology. 

In  the  U.  S.  National  Museum  are  several  specimens,  compared  with 
and  found  identical  with  the  types  by  the  writer  in  19(X).  One  of  these 
is  named  by  Lord  Walsingham;  others  were  received  from  Dr.  Dietz. 

All  are  from  Colorado,  as  also  are  Chambers'  types. 

Chambers  recorded  a  variety  from  Kentucky,  with  which  1  am  not 
acquainted. 

Dr.  Dietz  recorded  '^a  very  close  variety"  from  New  Jersey,  but  I 
think  it  improbable  that  it  really  was  this  Western  species. 

It  is  a  typical  Gnorimoschetna. 

GNORIMOSCHEMA  OCTOMACULELLA  Chambers. 

Gelechia  ortomaculella  Chambers,  Cmn.  Quart.  Journ.  Sci.,II,  1875,  p.  291;  Bull. 

U.  S.  Geol.  Surv.,  Ill,  1877,  p.  128;  IV,  1878,  p.  145.— Riley,  Smith's  List 

I^p.  Bor.  Am.,  No.  5432,  1891. 
Gnorimoschema  oclomaculelln  Busck,  Dyar's  List  Amer.  Lep.,  No.  5631,  1903. 

The  unique  type  of  this  species  is  in  the  Museum  of  Comparative 
Zoology.  It  is  in  very  poor  condition,  so  poor  that  I  did  not  at  all 
recognize  the  very  charming  species  it  really  is  and  described  it  in 
manuscript  from  a  fine  specimen  in  National  Museum,  bred  by  Mr. 
Koebele.  However,  on  final  examination  last  January  I  realized  this. 
Chambers'  meager  description  gives  a  very  poor  idea  of  the  true 
appearance  of  a  perfect  specimen. 

For  this  reason  1  append  my  description: 

Antennae  reddish  white,  each  joint  annulated  with  black.  Labial 
palpi  of  typical  gnorimoschema  form,  whitish,  sprinkled  with  black 
atoms;  terminal  joint  just  before  the  tip  nearly  black.  Face  reddish 
white,  head  and  thorax  reddish  white,  sprinkled  with  small  dark 
atoms.  Forewings  pale  rosy  white,  each  scale  tipped  with  black; 
near  base  of  wing  a  tmnsverse  dark  rust  brown  fascia,  narrowly 
edged  on  both  sides  with  light  yellowish  brown.  (This  fascia  is  not 
mentioned  by  Chambers,  though  detectable  in  the  type.) 

On  middle  of  cell  are  two  large  circular  dark  rust-brown  spots,  one 
above  the  other,  edged  with  lighter  brown.  A  somewhat  smaller  sim- 
ilar spot  at  the  end  of  the  cell.  Toward  apex  a  few  scattered  all 
black  scales;  extreme  apical  edge  black;  cilia  dirty  white.  Hindwings 
light  silvery  gray,  cilia  yellowish.  Abdomen  dark  silvery  fuscous 
except  third  joint,  which  is  velvety  yellow  above;  undei'side  silvery 
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white.  Legs  white,  .sprinkled  with  dark  brown  scales;  tarsi  dusky 
with  end  of  each  joint  white. 

Al(fr  e.r,pnnHe, — 12  mm. 

Food phint,  — Acamptopappm  Hpfuiroeephalus. 

According  to  the  notes  of  Mr.  Koebele  in  the  U.  S.  Department  of 
Agriculture: 

This  Hpecies  forms  a  gall-like  swelling  on  tips  of  branches  of  the  above  plant. 
Larva  were  collected  at  Lancaster,  California,  in  May;  moth  in  June  26. 

As  can  be  seen  from  the  above  description,  the  name  octomaaddl^  is 
not  appropriate  and  c-auscd  only  by  the  poor  condition  of  Chambers' 
type  of  this  exquisite  little  insect. 

GNORIMOSCHEMA  HENSHAWIELLA  Busck. 

Gelechia  ochreostrigella  Chambers,  Bull.  U.  S.  Geol.  Surv.,  Ill,  1877,  p.  126. 
GnorimoHchema  ochreostrigella  Busck,  Dyar's  List  Amer.  Lep.,  No.  5632,  1903. 
Not  Gelechia  ochreoMrigella  Chambers,  Cinn.  Quart.  Journ.  Sci.,  II,  p.  247;  Can. 

Ent,  X,  1878,  p.  50;  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  145.— Riley, 

Smith's  List  Lep.  Bor.  Am.,  No.  5431,  1891. 

Chambers  described  two  different  insects  as  Gelechia  ochreoHtrigella., 
The  first  one  from  California  is  a  very  distinct  true  Gelechia^  as  the 
type  in  Cambridge  proves;  this  species  will  be  found  treated  under  its 
proper  genus  [p.  869]. 

The  other  species  is  the  present,  an  entirely  different  smaller  insect, 
three  types  of  which  were  found  in  the  Museum  of  Comparative 
Zoology,  one  of  which,  through  the  courtesy  of  Mr.  S.  Henshaw,  was 
secured  for  the  U.  S.  National  Museum. 

It  is  a  typical  easily  recognized  Gn</rhrioscheitui;  I  take  pleasure  in 
forming  the  new  name  required  for  this  species  in  honor  of  my  friend, 
Mr.  Samuel  Henshaw,  of  Cambridge. 

The  species  bears  a  close  resemblance  to  PhthoHvuitii  opercuLefla 
Zeller. 

Thei'e  is  no  references  to  this  species  in  Chambers'  Index. 

No  other  specimens  besides  the  three  types  are  known  to  me. 

Type.—^o.  6362,  U.S.N.M. 

Ilabitat.  — Colorado. 

GNORIMOSCHEMA  COLLINUSELLA  Chambers. 

Gelechia  collinusella  Chambers,  Bull.  U.  S.  Geol.  Surv.,  Ill,  1877,  p.  128;  Bull. 

U.  S.  Geol.  Survey,  IV,  1878,  p.  142,  1878.— Riley,  Smith's  List  Lep.  Bor. 

Am.,  No.  5339,  1891. 
Gnorimoschema  coUinuseUa  Busck,  Dyar*P  List  Am.  Lep.,  No.  5633,  1903. 

The  unique  type  of  this  striking  species,  labeled  by  Chambers,  is  in 
Cambridge  Museum.  I  have  examined  it  carefully,  and  it  belongs 
without  doubt  to  this  genus. 

It  is  an  easily  recognized,  large,  light  yellow  species,  but  I  have  not 
met  with  other  specunens. 

Habitat — Colorado. 
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GNORIMOSCHEMA  SAPHIRINELLA  Chambers. 

Qelechia  saphirinella  Chambers,  Cinn.  Quart.  Joam.  8c.,  II,  1875,  p.  250. 
Gelechia  mpfuirinella  Chambebs,  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  147. — Riley, 

Smith's  List  Lep.  Bor.  Am.,  No.  5473,  1891. 
Gnorimoschenia  mphirineUa  Busck,  Dyar's  List  Am.  Lep.,  No.  5634,  1903. 

The  two  authentic  types  in  the  Museum  of  Comparative  Zoolof^  in 
Cambridge  are  in  bad  condition,  but  recognizable. 

1  have  taken  a  few  specimens  of  what  1  believe  is  this  species  at 
light  in  District  of  Columbia. 

It  was  described  from  Colorado. 

GNORIMOSCHEMA  FLORELLA,  new  species. 
Gnorimo»c}ievia  florellaj  Busck,  Dyar's  List  Amer.  Lep,,  No.  5635,  1903. 

Antennae  pale  reddish  with  narrow  deep  black  annulations.  Labial 
palpi  reddish  white,  darker  and  sprinkled  with  black  on  the  under- 
side; terminal  joint  brick  red  with  tip  black.  Face  and  tongue 
ocherous  white;  head  and  thorax  pale  reddish.  Costal  half  of  fore- 
wings  whitish  yellow  sprinkled  with  light  ocherous  brown  scaler; 
doi*sal  half  of  forewings  brick  red.  At  basal  third  is  a  small  black 
costal  spot;  on  middle  of  cell  is  small  black  dot,  below  and  nearer 
base  another  similar  dot  on  the  fold,  and  at  the  end  of  the  cell  is  a 
third;  all  of  these  are  surrounded  by  a  circlet  of  whitish  scales. 

A  few  black  scales  are  scattered  irregularly  on  the  wing,  especially 
in  the  dorsal  part  and  around  the  apical  edge.  Hindwings  shining 
whitish  fuscous,  cilia  reddish.  Underside  of  body  whitish;  legs 
ocherous,  barred  with  black;  tarsal  joints  black,  tipped  with  white. 

A/(fr  expanse, — 17  mm. 

Habitat, — Denver,  Colorado. 

Type.—^o.  6363,  U.S.N.M. 

This  striking  species,  very  distinct  from  any  other  recognized 
species,  was  received  from  Dr.  William  Dietz. 

GNORIMOSCHEMA  BANKSIELLA,  new  species. 

Gnorimoschona  hankmdUt  Busck,  Dyar's  List  Amer.  Lep.,  No.  5636,  1903. 

Antennse  dark  fuscous  with  narrow  silvery  annulations.  Labial 
palpi  dark  fuscous,  nearly  black,  upper  side  of  second  joint  and  tip 
of  terminal  joint  whitish.  Face  light  silvery  gi*ay;  head  and  thorax 
dull  dark  fuscous  nearly  black;  forewings  concolorous  with  thorax 
with  two  round  ocherous  brown  spots,  one  on  middle  of  cell  one  at 
end  of  cell.  Below  on  fold  is  a  similarly  colored  diffused  oblong  spot 
touching  the  first  discal  spot  and  reaching  down  to  the  doi*sal  edge. 

Apical  part  of  wing  more  or  less  sprinkled  with  white  scales.  Hind- 
wings  light  fuscous.  The  two  first  abdominal  segments  velvety  yel- 
low above,  rest  of  abdomen  blackish  above,  light  silvery  fuscous  below; 
legs  dark  fuscous,  each  joint  tipped  with  silvery  white. 
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Alar  expanse, — 12  to  13  nun. 

IlahiUit. — Northern  Atlantic  States. 

Type.— "So.  6364,  U.S.N.M. 

Described  from  several  specimens  collected  by  Mr.  Nathan  Banks, 
after  whom  I  have  pleasure  in  naming  this  species,  at  Sea  Cliff,  New 
York.  In  the  National  Museum  are  also  specimens  from  Essex 
County,  New  York  (Kearfott),  and  I  have  seen  other  specimens  from 
Pennsylvania  and  Massachusetts.  This  is  presumably  the  species 
identified  by  Dr.  Dietz  as  a  variety  of  trioceUelUi  Chambers,  to  which 
it  comes  quite  near.  It  differs,  however,  in  the  lack  of  the  ocellate 
spots,  and  is  a  much  darker  species  than  triocellella^  which  also  has 
an  angulated  light  fascia  at  apical  third,  lacking  in  banksiella. 

GNORIMOSCHEMA  BATANELLA,  new  species. 
(inorimoschema  baianeUa  Busck,  Dyar'e  List  Amer.  Lep.,  No.  5637,  1908. 

Antenna?  silvery  white,  with  sharp  black  annulations;  labial  palpi 
with  second  joint  white,  overlaid  with  dark  fuscous,  especially  on  the 
outside;  terminal  joint  white,  with  base  and  ill-defined  annulus  before 
the  tip  dark  fuscous;  face  whitish;  head  and  thorax  white,  liberally 
sprinkled  with  light  fuscous  scales;  forewings  white,  with  a  faint  rosy 
tint,  irregularly  and  sparsely  sprinkled  with  black  scales,  especially 
toward  the  edges;  a  rather  prominent  group  of  them  is  found  on  costa 
at  apical  third.  On  the  middle  of  the  disk  is  a  small  light-brown  spot; 
another  similar  is  at  the  end  of  the  cell.  On  the  middle  of  the  dorsal 
edge  is  a  patch  of  brown,  and  between  this  and  apex  are  two  other 
small  groups  of  brown  scales.  All  of  these  brown  markings  are 
obscure,  ill  defined,  and  not  constant  in  all  specimens.  The  black 
scales  form  a  nearly  continuous  thin  line  at  base  of  cilia  round  the 
apical  edge.  Cilia  white;  hindwings  dark,  shining  fuscous;  cilia  3^el* 
lowish;  abdomen  dark  fuscous  above,  silvery  white  below;  legs  white 
on  the  outside,  sprinkled  with  fuscous;  tarsi  on  the  outside  black, 
with  each  joint  tipped  with  white,  on  the  inside  pure  white;  outer 
spurs  black,  inner  spurs  black  on  the  outside,  white  on  the  inside. 

Ala7'  expaihse. — 11.5  to  12.5  mm. 

Ilahitat. — New  Jersey. 

Type.—^o.  6365,  U.S.N.M.    * 

Cotypes  in  the  collection  of  Mr.  William  D.  Kearfott,  to  whom  the 
U.  S.  National  Museum  is  indebted  for  the  types. 

GNORIMOSCHEMA  LAVERNELLA  Chambers. 

(ielechia  Uivemella  Chambers,  Can.  Ent.,  VI,  1874,  p.  242. — Rilky,  Smith's  List 

Lep.  Bor.  Am.,  No.  5400,  1891. 
Oelef'hia  phyaalimrHla  Chambers,  Cimi.  Quart.  Joum.  Sci.,  II,  1878,  p.  238;  Bull. 

U.  S.  Geo!.  Surv.,  IV,  1878,  pp.  117  and  146.— Riley,  Smith's  List  Ix^p.  Bor. 

Am.,  No.  5447,  1891. 
GnorimoHchema  laveriieWi  Busck,  Dyar's  List  Amer.  Lep.,  No.  50.*i8,  190.'*. 
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No  authentic  specimen  of  lavemMn  is  found  in  any  of  the  American 
collections,  but  in  U.  S.  National  Museum  was  a  specimen  which  had 
Professor  Riley's  label,  ^^ l<ivenidlas^  on  the  pin.  This  specimen  was 
evidently  received  from  and  mounted  by  Chambers,  and  agrees  with 
bred  sj)ecimens  of  physal'woTelln^  comjMired  with  the  type  in  Cam- 
bridge, which  also  exhibit  the  peculiar  dark  crossing  lines  on  forewing 
described  by  Chambers. 

I  believe  the  two  names  apply  to  the  same  species. 

Larva  feeds  in  the  fruits  of  Physalis. 

//aA/V<//. —Texas,  Missouri  (Chambers),  Michigan,  District  of  Co- 
lumbia. 

GNORIMOSCHEMA  SCUTELLARIAELLA  Chambers. 

Oelechio  saUellarieeetUi  Ciiamberh,  Can.  Ent.,  V,  1873,  p.  175;  Bull.  U.  S.  Geol. 

Surv.,  IV,  1878,  pp.  116,  147.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No. 

5477,  1891. 
Gnorimmchemn  ftctUeUnri(reil(i  Buhc'k,  Dyar'n  List  Amer.  Lep.,  No.  5639,  1903. 

I  have  examined  the  unique  type  of  this  siK?cies  in  the  Maseum  of 
Comimrative  Zoology  in  (Cambridge.  It  is  in  poor  condition,  but  I 
feel  cei*tain  that  it  is  a  true  GnarhmpHrlunHi^  anPd  the  knowledge  of  the 
food  plant  should  easily  enable  the  recognition  of  this  small,  inconspic- 
uous, nearly  unicolorous,  dark  fuscous  species. 

F(hhI plan t,  —  Sctddlarla  lateriflora. 

J fahf  fat, ^Kentucky. 

I  have  not  met  with  other  specimens  than  the  type. 

GNORIMOSCHEMA  TETRADYMIELLA,  new  species. 

Gtuirimosrhema  letradymiella  Busck,  Dyar's  List  Amer.  Lep.,  No.  5640,  1903. 

Antennae  dark  fuscous,  toward  the  tip  whitish.  Labial  palpi  dirty 
white,- second  joint  shaded  with  black  on  the  outside,  terminal  with  a 
black  spot  at  base. 

Face,  head,  and  thorax  whitish,  sprinkled  with  light  fuscous.  Ante- 
rior wings  whitish,  evenly  and  thickly  overlaid  with  gray  and  fuscous 
scales  giving  the  appearance  of  "pepper  and  salt."  Toward  the  apex 
the  veins  are  slightly  indicated  by  jpearly  unsprinkled  whitish  thin 
lines,  with  their  interspaces  rather  more  overlaid  with  dark  scales  than 
the  rest  of  the  wing.  Cilia  ashy  gray.  Hindwings  nearly  trans- 
parent, light  gray  with  silver}^  reflections;  cilia  yellowish.  Abdomen 
dark  shining  fuscous,  the  two  first  joints  velvety,  yellowish  above. 
heg»  white,  slightly  sprinkled  with  dark  fuscous. 

Alar  expanse, — 15.5  to  20  mm. 

JIahitat, — Los  Angeles,  California. 

F(H>d plan t. — Tiitradyrnia  canesceiun. 

TyyM,— No.  6306,  r.S.N.M. 

Desgrib^d  from  specimen^  bred  by  Mr.  Koeb(»le,  from  whose  notes 
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it  is  learned  that  the  larvae  live  in  stem-galls  on  the  above  plant  and 
that  the  miagos  issued  September  18  to  23. 

QNORIMOSCHEMA  TERRACOTTELLA  Busck. 

Gnorimoschcma  terracotteUti  Busck,  Proc.  U.  S.  Nat  Mus.,  XXIII,  1900,  p.  227, 
pi.  I,  fig.  3,  Dyar's  List  Amer.  Lep.,  No.  5641, 1903.— Dyak,  Proc.  Ent.  Soc. 
Wash.,  IV,  1901,  p.  471. 

This  striking  species  is  eaaily  distinguished  from  all  others  in  the 
^enus  by  its  pure  white  head  and  costal  markings. 
Food  plant, — Iva  unhricata, 
Ilahltat. — Palm  Beach,  Florida  (Dyar). 
Type.—^o.  4934.     U.S.N.M. 

NEODACTYLOTA,  new  genus. 

Plate  XXX,  figs.  21,  22,  23. 

Type,  Dactylota  meUeneUa  Walsingham. 

As  obsei*ved  by  Lord  Walsingham,^  hLs  species  described  as  Dac- 
tylota snell^fuila  differs  in  several  important  characters  from  the  type 
of  Dactylota  Snellen  {Didactylota  Walsingham.)  I  am  now  able  to  add 
a  congeneric  species,  and  it  is  proper  to  erect  a  separate  genus  for  the 
American  forms,  which  have  the  following  chanu'ters:  Labial  palpi 
long,  slender,  recurved;  second  joint  slightly  thickened  beneath  with 
nearly  smoothly  appressed  scales;  terminal  joint  much  longer  than 
second,  smooth,  slender-pointed.  Forewings  narrow,  elongate  ovate, 
pointed;  12  veins,  7  and  8  stalked  to  costa,  rest  sepamte.  Hindwings 
in  male  as  broad  a^  forewings,  bilobed,  costal  and  dorsal  edge  nearly 
parallel,  apex  produced,  pointed,  termen  deeply  emarginate  below  apex, 
forming  a  shorter  obtuse  second  lobe;  costal  vein  straight,  connected 
by  short  oblique  crossbar  to  the  subcostal  at  basal  third;  veins  6  and  7 
stalked;  cell  not  closed;  discal  vein  and  veins  4  and  5  obsolete,  the 
latter  only  slightly  indicated  by  faint  traces.  The  females  are  unknown 
to  me,  but,  according  to  Lord  Walsingham,  they  have  not  bilobed  hind- 
wings,  though  teimen  is  deeply  emarginate  below  the  apex,  and  the 
discal  vein  is  present,  as  well  as  veins  4  and  6,  which  are  stalked.  His 
lordship  has  kindly,  through  Mr.  J.  H.  Durrant,  sent  me  a  sketch  of 
the  venation  of  the  hindwing  in  the  female,  which  is  reproduced. 
(Plate  XXX,  fig.  22.) 

The  West  Indian  species,  Didactylota  hicolor  Walsingham,  will  quite 
surely  be  found  not  to  belong  to  this  genus,  but  to  Nealyda  Dietz. 

At  present  only  the  following  two  species  are  recognized,  which  may 
be  easily  separated,  thus: 

Forewings  light  gray /,  ^nellenelltif  p.  836 

Forewings  dark  purplish  brown ^,  harberella^  p.  836 

•  Insect  Life,  1,  pp.  83,  84. 
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NEODACTYLOTA  SNELLENELLA  Walsingham. 

DnctyloUi  meUetieUa  Wal8IN(;ham,  Inq.  Life,  I,  1888,  p.  83. — Riley,  Smith's  List 

i^p.  Bor.  Am.,  No.  5210,  189L 
Didadylota  melleneUa  Walsingham,  Proc.  Zool.  Soc.  Lond.,  1891,  p.  5^;  1897,  p. 

523.— BuscK,  Proc.  U.  S.  Nat.  Mus.,  XXIII,  1900,  p.  228,  pi.  i,  fig.  4. 
Neodaclylota  meUenelUi  BrscK,  Dyar's  List  Ainer.  Lep.,  No.  5643,  1903. 

^  One  male  cotype  received  from  Lord  Walsingham  is  in  the  National 
Museum,  from  which  Plate  XXX,  fig.  21  is  drawn. 

In  a  letter  of  October,  19()0,  Lord  Walsingham  has  kindly  criticised 
my  delineation  of  this  species,*  calling  my  attention  to  the  faint  traces 
of  veins  4  and  5,  which  are  still  more  noticeable  in  the  following  spe<;ies 
[Plate  XXX,  fig.  23],  and  later  he  sent  me  the  sketch  of  the  female 
hindwing,  which  is  reproduced  in  Plate  XXX,  fig.  22. 

I  have  met  with  no  other  specimen  of  this  species,  which  was  described 
from  Arizona. 

NEODACTYLOTA  BARBERELLA,  new  species. 

NeodactyloUi  harherelUi  Blsck,  Dyar's  List  Amer.  Lep.,  No.  5644,  1903. 

Antennte  four-fifths  as  long  as  f orewings,  dark  purple,  nearly  black, 
with  a  white  longitudinal  scale  on  each  joint,  forming  an  interrupted 
silvery  white  line  from  base  to  tip.  Labial  palpi  long,  slender, 
recurved;  second  joint  thickened  somewhat  with  smooth  appressed 
scales,  purplish  black,  motled  with  silvery  white  scales;  terminal  joint 
long,  thin,  acutely  pointed,  black,  sprinkled  with  sparse  white  scales. 
Tongue  robust,  covered  with  scant  silvery  scales. 

Face,  head,  and  thorax  dark  purplish  brown.  Forewings  narrow, 
pointed;  basal  two-thirds  dark  purplish  brown  overlaid  with  evenly 
mixed  black,  red,  and  whitish  scales.  At  apical  third  is  a  transverse, 
somewhat  irregular  and  not  very  clearly  defined  narrow  white  fascia, 
outside  of  which  the  wing  is  lighter  reddish  brown,  with  strong  pur- 
plish reflexions.  Just  outside  the  fascia  on  the  costal  edge  is  a  small 
longitudinal  shining  salmon  red  dash;  cilia  dark  purplish  gmy,  with 
sparse  black  scales  intermixed  at  base. 

Hind  wings  as  broad  as  forewings,  bilobed,  termen  deeply  excised 
beneath  apex,  which  forms  the  upper  long  narrow-pointed  lobe;  the 
lower  lobe  is  much  shorter,  broad,  rounded,  and  blunt.  Color,  dark 
shining  purplish  gray;  cilia  lighter  gray. 

Abdomen,  above,  dark  pui*plish  brown;  below,  sprinkled  with  white 
scales. 

Legs  purplish,  much  sprinkled  with  white  scales;  tarsi  purplish 
black,  with  each  joint  tipped  with  white. 

Ahir  expanse, — 14  mm. 

TfahUnt, — Williams,  Arizona. 

>Prof.  r.  8.  Nat.  Mus.,  XXlll,  pi.  i,  lig.  4. 
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Tf/jj^.  -No.  H367,  U.S.N.M. 

Collected  May  27, 1901,  f)}^  Mr.  Herbei't  S.  Barber,  after  whom  this 
intereHting  and  beautiful  species  is  named. 

DEOCLONA,  new  genus. 
(Type,  Df(M'lona  yiUTaselUt  BiiHck. ) 
Antennae  four-fifths  as  long  as  forewing  simple;  labial  palpi  with 
second  joint  long,  curved,  cylindrical  thickened  with  even,  smoothly 
appressed  scales,  abruptly  cut  off  at  apex;-  terminal  joint  very  short, 
less  than  one-fourth  of  second,  tapering  pointed.  Head  and  thorax 
smooth.  Forewing  elongate,  fully  four  times  as  long  as  wide,  costal 
and  dorsal  edges  parallel,  apex  rounded  blunt;  12  veins,  7  and  8  stalked 
to  costa,  rest  separate;  1*  shortly  furc>ate  at  base.  Hind  wings  as 
broad  as  fore  wings,  elongate  trapezoidal,  costa  nearly  straight,  slightly 
depressed  from  basal  third,  tei-men  straight;  apex  blunt;  7  veins,  5 
absent,  discal  vein,  except  a  remnant  of  the  lower  end,  obsolete,  3  and 
4  long  stalked,  6  and  7  stalked.  Males  and  females  are  alike.  Only 
the  following  species  is  at  present  recognized. 

DEOCLONA  YUCCASELLA,  new  species. 

D(oclona  yuccaseUa  BrscK,  Dyar's  List  Amer.  I^p.,  No.  5645,  1903. 

Antennae  light  3^ellow,  with  narrow  brown  annulations.  Labial  palpi 
light  yellow.  Face,  head,  and  thorax  light  reddish  yellow,  a  shade 
darker  than  the  forewings,  which  are  also  unicolorous  light  reddish 
yellow,  without  any  markings.  In  some  specimens  the  forewings  are 
slightly  darker  and  more  reddish  toward  apex  than  on  basal  half. 
Cilia  yellowish  white.  Hindwings  pale  silvery  yellow;  cilia  yellowish 
white.  Abdomen  yellow;  legs  pale  yellow,  without  darker  annula- 
tions; tarsi  and  tuft  on  posterior  tibial  whitish. 

Alar  expanse, — IB. 2  to  20  mm. 

Habitat. — California. 

Food  plant. —  Yucca  whippUi, 

Type.—'^o.  6308,  U.  S.  N.  M. 

Described  from  six  specimens  bred  by  Mr.  Koel>ele.  The  following 
is  his  note  on  the  larva: 

The  larva  lives  in  the  dry  seed  pods,  pupating  in  holes  eaten  therein,  and  moth 
issues  therefrom  in  May.  The  seed  po<ls  were  o(>llecte<l  <m  the  foothills,  16  miles  east 
of  Los  Angeles,  California. 

PROSTOMEUS,  new  genus. 
Ty|)e,  ProMomeuA  hrunrtetis  Busi'k. 

Plate  XXXI,  Fig.  25. 

Antennae  },  simple.  Labial  palpi  long  curved,  strongly  laterally 
compressed,  sharp  edged;  second  joint  thickened  al)ove  and  below 
with  appressed  settles,  abruptly  cut  off  at  ai)ox,  sharp  edged  in  front; 
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terminal  joint  fully  as  long  as  second  joint,  strongly  laterally  com- 
pressed, sharp  edged  in  front  and  >)ehind,  thickened  with  smoothly 
appressed  ycales,  which  terminate  abruptly  just  before  apex,  leaving 
the  acute  tip  projecting.  Maxillar}^  palpi  obsolete.  Tongue  robust, 
spiraled,  scaled  at  base.  Forewings  elongate,  about  four  times  longer 
than  broad;  costal  and  dorsal  edge  parallel;  apex  obtusely  pointed; 
12  veins,  7  and  i)  stalked  to  costa,  rest  separate.  Hindwings  broader 
than  forewings.  Costa  nearly  straight,  parallel  with  doi*sal  edge; 
apex  obtuse,  termen  hardly  sinuated,  tornusand  dorsal  angle  rounded; 
8  veins,  6  and  7  stalked,  6  approximate  to  4,  3  and  4  connate,  2  distant. 

Allied  to  and  resembling  Glyphidocera  Walsingham,  but  with  simple 
antennae  and  12  veins  in  forewing,  and  easily  recognized  In-  the  pecu- 
liar blade-like  labial  palpi. 

Besides  the  species  here  described  there  is  in  the  U.  S.  National 
Museum  a  single  specimen  of  another  species  belonging  to  this  genus, 
but  not  sufficientl}'  well  preserved  to  describe. 

PROSTOMEUS  BRUNNEUS,  new  species. 
Prostomeus  hrunneiis  Busck,  Dyar's  List  Ainer.  Lep.,  No.  5646,  1903. 

Antennae  dark  reddish  brown,  annulated  with  white.  Labial  palpi 
light  brown,  mottled  with  dark-brown  and  black  scales;  terminal  joint 
with  base,  an  annulus  round  the  middle  and  apical  third  black.  Head 
and  thorax  dark  brown.  Forewings  light  straw  colored,  overlaid  with 
reddish  brown;  base  dark  purplish  brown;  along  middle  of  costa  from 
basal  fourth  to  apical  third  a  dark  purjJish  brown  oblong  narrow  patch. 
On  the  dorsal  edge  a  larger  similar  patch,  projecting  up  in  the  light 
middle  part  of  the  wing  a  boot-shaped  figure,  with  the  toe  on  the  cen- 
ter of  the  cell,  and  the  heel  midway  between  this  and  a  unicolorous 
circular  spot  at  the  end  of  the  cell. 

The  region  at  tornus  is  dark  brown,  and  the  apical  veins  are  slightly 
indicated  b}^  darker  brown  streaks.  Around  apex  at  base  of  the  cilia 
is  a  row  of  dark,  purplish-brown  dots.     Cilia  brown. 

Hindwings  dark  steel  gray,  lighter  toward  the  base;  cilia  a  shade 
lighter. 

Abdomen  dark  purplish  fuscous  above;  entire  l)ody  light  reddish 
yellow  below.  Legs  light  brown,  annulated  with  black;  tarsi  black, 
with  tip  of  each  joint  white. 

There  is  some  variation  in  the  shade  of  the  brown  color  in  the  dif- 
ferent specimens,  some  being  more  reddish,  others  more  yellowish, 
but  the  form  of  the  markings  seems  constant. 

AUtr  expanse, — 15  to  15.5  mm. 

Habitat.  — Florida. 

Type.—^o.  6369,  U.S.N.M. 

Described  from  several  specimens  received  from  Wm.  Beutenmidler. 
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POLYHYMNO  Chambers. 
Plat«  XXXI,  fig.  26. 
Polyhymno  Chambers,  Can.  Ent,  VI,  1874,  p.  246. 

Thi.s  genas,  of  which  Polyhymno  luUoHtrMjella  Chambers  is  the 
type,  has  the  following  characters:  Labial  palpi  recurved,  very  long, 
slender,  second  joint  slightly  thickened  with  smoothly  apprcssed  scales, 
terminal  joint  as  long  or  longer  than  second,  pointed.  Forewings 
narrow,  elongate,  caudate,  the  costal  and  dorsal  edge  both  slightly 
excised  before  the  tip,  which  is  produced  and  hooked  a  little  down- 
ward, 12  veins,  7  and  8  very  long-stalked;  or  11  veins,  7  and  8  coincident. 
Hindwings  nearly  as  broad  as  forewings,  elongate,  apex  produced,  ter- 
men  sinuate;  8  veins,  3  and  4  shortstalked,  5  approximate  to  4,  6  and 
7  longstalked;  transverse  vein  nearl}^  obsolete. 

This  characteristic  genus  has  been  recorded  by  Lord  Walsingham 
from  the  West  Indies  and  from  Africa;  in  America  it  is  a  southern 
genus  attached  to  leguminous  food  plants. 

Only  three  species  have  been  described  from  this  continent;  these 
may  l)e  separated  as  follows: 

Forewings  with  longitudinal  spindle  formed  white  streak,  vein  8  present 1 

Forewings  without  such  streak,  vein  8  absent .V.  sexstri^eUa^  p.  840 

1.  Forewings  with  dorsal  eilge  white luteostrigellay  p.  839 

Forewings  with  dorsal  edge  dark amdellay  p.  839 

POLYHYMNO  LUTEOSTRIGELLA  Chambers. 

Polyhymno  luteostrigdla  Chambers,  Can.  Ent.,  VI,  1874,  p.  247;  Bull.  V.  iS.  Geol. 

Surv.,  IV,  1878,  p.  161;  Journ.  Onn.  Roc.  Nat.  Hist,  II,  1880,  p.  203,  fig. 

26. — Bei'tenmOllkr,  Am.  Ent.,  V,  1889,  p.  37. — Walsingham,  Trans.  Ent. 

8oo.  Lond.,  1891,  pi.  vii,  fig.  78;  Proc.  Zool.  Soc.  Lond.,  1897,  p.  77.— 

Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5586,  1891.— Busck,  Jour.  N.  Y. 

Ent.  Soc,  VIII,  1900,  p.  236;  Dyar's  List  Amer.  Lep.,  No.  5647,  1903. 
Polyhymno  fuscostrigeUn  Chambers,  Can.  Ent.,  VIII,  1876,  p.  30. 

Of  this  easil}'  recognized  and  elegant  species  the  U.  S.  National 
Museum  possesses  two  specimens  labeled  by  Lord  Walsingham  and  a 
good  series  bred  by  the  writer  in  the  District  of  Columbia.  In  locali- 
ties where  the  food  plant  is  found  this  species  comes  readily  to  light. 

J^ood  pl^nL — Camm  chain  se<^hrista. 

Habitat.— Texa^j  Florida,  District  of  Columbia. 

POLYHYMNO   ACACIELLA  Busck. 

Polyhymno  acaciella  Busck,  Jour.  N.  Y.  Ent.  Soc.,  VIII,  1900,  p.  235,  pi.  rx, 
fig.  1;  Dyar's  List  Amer.  Lep.,  No.  5648,  1903. 

i  This  is  a  larger  and  darker  species  than  the  t^^pe  of  the  genus,  which 
it  otherwise  much  resembles. 

J^ofxi  plan  t. — Acadrt  fameniana, 

Trabitat.  — Texas. 

Tijpe.—^o.  5353,  U.S.N.M. 
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POLYHYMNO    SEXSTRIGELLA  Chambers. 

Polyhymno  ^exgtrigeila  Chambers,  Can.  Ent.,  VI,  1874,  p.  248;  Bull.  U.  S.  Geol. 
Surv.,  IV,  1878,  p.  161.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5587,  1891.— 
BiJSCK,  Journ.  N.  Y.  Ent.  8oc.,  VIII,  1900,  p.  236;  Dyar's  List  Amer.  I^p., 
No.  5649, 1903. 

One  specimen  in  the  U.  S.  National  Museum  named  by  Lord  Wal- 
singham  I  have  compared  and  found  identical  with  Chambers"  type 
in  the  Museum  of  Comparative  Zoology  in  Cambridge. 

The  venation  of  this  species  differs  from  that  of  the  type  of  the 
genus  only  in  the  forewing,  where  vein  8  is  absent,  coincident  with  7, 
which  is  very  nearly  the  case  in  the  other  species  also,  where  the  stem 
of  the  fork  of  7  and  8  is  ver}^  long  and  the  branches  shoil. 

The  other  differences  in  venation  mentioned  by  Chaml)er8  are  not 
borne  out  by  the  specimens,  and  the  identical  wing  fonn  and  other 
characters  place  the  species  naturally  in  the  same  genus. 

Hahitat,  — Texas. 

APRO-^REMA  Durrani. 
Plat«  XXXI,  fig.  27. 
Aproaerenia  Durrant,  Ent.  Mo.  Mag.,  XXXIII,  1897,  p.  221. 

Labial  palpi  very  long,  curved,  second  joint  smooth,  terminal  joint 
longer  than  second,  pointed.  Forewings  narrow,  elongate  pointed:  V2 
veins,  7  and  8  stalked,  (>  sometimes  out  of  7  near  base.  Hindwings 
narrower  than  forewings,  elongate  tmpezoidal,  apex  produced,  pointed, 
termen  emarginate;  8  veins,  6  and  7  stalked,  3  and  4  connate,  5  approx- 
imate to  4. 

Lord  Walsingham  pointed  out*  that  the  name  Anacampsw  hitherto 
had  been  applied  erroneously  to  this  genus  instead  of  to  the  genus 
known  as  Taehyptilm  Heinemann,  containing  the  type  of  A7iacampsis^ 
Tin^^a populelhi  Clerck,  as  specified  by  Curtis.^  Mr.  Durrant  therefore 
proposed  the  name  Aproaerema  for  the  genus  thus  left  nameless,  the 
type  of  which  is  anthyUidella  Hiibner. 

The  genus  is  developed  from  Arnica rnpsi^  Curtis  {Tachyptilhi  Heine- 
mann), with  a  section  of  which  it  has  great  similarity  in  colomtion, 
but  it  is  easily  distinguished  by  the  sinuate  hindwings. 

All  the  species  feed  on  leguminous  plants. 

I  have  recognized  the  following  American  species  which  maj^  be 
separated  by  the  table: 

Forewings  black  or  nearly  so 1 

Forewings  lighter 4 

1.  Labial  palpi  with  longitudinal  white  lines 2 

Labial  palpi  without  such  lines 3 

'  Proc.  Zool.  Soc.  I^nd.,  1897,  p.  79. 
''Br.  Knt,  1827,  Kxpl.,  pi.  chxxxrx. 
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2.  Forewings  sprinkled  with  bluish-white  wales croiolaripila,  p.  841 

Fore  wings  without  Buch  light  scales jmlpUinieUay  p.  841 

3.  With  curve<l  white  fascia  on  middle  of  forewings kearfottdUiy  p.  842 

Without  such  fascia nigrelUi,  p.  842 

4.  Forewings  ocherous  white iiigratmneUa,  p.  843 

Forewings  fuscous cfmcmvMUa^  p.  844 

APROiEREMA  CROTOLARIELLA  Busck.  * 

Aproaerema  crotolarieUa  BrscK,  Proc.  U.  S.  Nat.  Mus.,  XXIII,  1900,  p.  226,  pi.  i, 
tig.  2;  Dyar's  List  Ainer.  Lep.,  No.  5695, 1903.— Dyar,  Proc.  Ent.  Soc.  Wash- 
ington, IV,  p.  471,  1901. 

This  species  is  very  near  the  following,  patpiliniell'a.  Chambers,  and 
has  even  the  same  coloration  of  the  palpi  as  that  species,  but  it  is 
somewhat  larger  and  may  be  readily  recognized  by  the  sprinkling  of 
bluish-white  scales  on  the  forewings. 

Food  plant,  —  Crotolarki  p uvula. 

fIaMtat,—V2L\m  Beach,  Florida. 

Type.—l!io.  4933,  U.S.N. M. 

APRO^REMA  PALPILINEELLA  Chambers. 

Gelechia  palpilineella  Chambers,  Cinn.  Quart.  Joum.  Sci.,  II,  1875,  p.  252;  Bull. 

U.  S.  Geol.  Surv.,  IV,  1878,  pp.  88,  145.— Riley,  Smith's  List  Lep.  Bor.  Am., 

No.  5442,  1891. 
Aproserema  palpilineella  Bi'sck,  Dyar's  List  Amer.  Lep.,  No.  5696,  1903. 

The  supposed  types  (3)  of  this  species  in  the  Museum  of  Comparative 
Zoology  in  Cambridge  are  in  poor  condition,  and  represent  at  least  two 
st)e(*ies  in  different  genem,  namely,  the  present  and  what  I  take  to  be 
Arhtotdw  }/}  !)i  iinMi  Chambers  (p.  802).  But  the  characteristic  colora- 
tion of  the  labial  palpi,  mentioned  by  Chambers,  which  this  species 
has  in  common  with  the  preceding,  shows  that  the  name  pcdpilineeUa 
should  be  applied  to  the  present  species. 

It  has  been  bred  in  the  insectary  of  the  U.  S.  Department  of  Agri- 
culture from  red  clover,  on  which  it  folds  the  leaves. 

These  bred  specimens*  were  examined  by  Chambers  in  1879,  and  in 
the  Department  notebook  is  Chambers'  note  on  the  specimens,  in  which 
he  says: 

Without  specimens  to  compare  it  with  I  am  unable  to  determine  this  species,  but  it 
is  one  of  the  group  of  small  dark  brown  moths  of  the  genus  Gelechia,  closely  allied 
to  nigrella,  jmlpiannulella^'^  and  palinliniella,  Chambers;  possibly  it  may  be  one  of 
these,  if  indeed  thene  species  are  distinct,  which  may  admit  of  douht.^ 

T  quote  this  note  as  one  striking,  but  b}-  no  means  unique,  example 
of  the  diflBculties  which  attend  the  determination  of  many  of  Oham- 
bers's  species.  With  a  practically  valueless  specific  description,  with 
absolutely  no  generic  (sometimes  not  even  family)  characters  given, 

>  Agr.  Dept.,  No.  185. 

'^  Arijttolelia  ahsconditeUa  Walker,  see  p.  801. 

*  Italicized  by  the  writer. 
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and  with  most  uncertain  types  mostly  in  miserable  condition,  repre- 
senting two  genera,  the  present  worker  can  readily  join  in  Chambers' 
own  admission  that  there  may  indeed  be  doubt  about  the  species. 

The  only  way  out  of  the  difficulty  is  to  select  arbitrarily  one  species 
as  Chambers'  intended  species,  taking  care  that  it  does  not  disagree 
with  his  remarks,  and  that  it  is  at  least  reasonable  that  it  may  repre- 
sent his  species. 

PalpUineella  is  very  commonly  taken  at  light  and  is  easily  con- 
founded with  the  equally  common  and  similar  ArUtotelia  minimeUa  or 
with  the  following  species.  In  U.  S.  National  Museum  are  specimens 
from  District  of  Columbia  (Busck)  and  from  New  Jersey  (Beutenmul- 
ler  and  Kearfott). 

APROiERBMA  NIORELLA  Chambers. 

GeUchia  nigrelUi  Chambers,  Cinn.  Quart.  Journ.  Sci.,  II,  pp.  250,  252;  Bull.  U.  S. 

Geol.  Surv.,  IV,  1878,  p.  145. — Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5417, 

1891. 
Aproteretna  nigreUa  Bu8c^k,  Dyar*8  List  Amer.  Lep.,  No.  5697,  1903. 

Of  thin  Hpecies  there  \h  one  'Hype"  received  from  Chambers  in  the 
Museum  of  Comparative  Zoology,  but  it  is  in  miserable  condition 
(only  one  pair  of  wings)  and  does  not  agree  with  Chambers's  descrip- 
tion, having  a  narrow  but  very  distinct  white  fascia  at  apical  third. 
However,  there  is  undoubtedly  some  variation  in  this  point  in  these 
species,  and  1  see  no  good  reason  not  to  regard  it  as  truly  representing 
the  species,  which  is  a  somewhat  larger  form  than  the  foregoing  and 
without  the  palpal  ornamentation  (common  to  the  two  preceding 
species. 

APRO^REMA  KEARFOTTELLA,  new  species. 

Aproserema  kearfoUdla  BrscK,  Dyar's  List  Amer.  Lep.,  No.  5698,  1903. 

Antennae  black  with  narrow  silvery  white  annulations.  Labial 
palpi  silvery  white,  terminal  joint  darker  toward  the  tip,  sprinkled 
with  fuscous.  Eyes  red  as  in  the  agrlrrunii^Ua  group  of  the  genus 
Ana^ximpsiH,  Face  silvery  white,  head  and  thorax  iridescent  dark 
bluish  slate  colored.  Forewings  purplish  black,  a  conspicuous  narrow 
curved  white  fascia  on  the  middle  of  the  wing,  with  the  centrum  for 
the  curve  at  the  base  of  the  wing;  no  other  markings  on  the  wing 
proper.  Cilia  purplish  black,  with  the  tips  of  the  middle  part  on  the 
dorsal  edge  silvery  white.  Underside  dark  fuscous,  with  the  white 
fascia  plainly  seen.  Hindwings  dark  purplish  fuscous,  nearly  black, 
especially  toward  the  tip.  Abdomen  above  deep  bluish  black,  below 
silvery  fuscous.  All  legs  silvery  white  except  the  femora,  which  are 
purplish  black;  tarsi  dusky. 

Ahtr  exjMf7i.s(\  —12,5  mm. 
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Hahitat, — New  Jei-sey. 

Type.-^o,  6870,  U.S.N.M. 

Cotype  in  collection  of  Mr.  William  1).  Kearfott,  to  whom  the 
National  Museum  is  indebted  for  the  type  of  this  striking  species. 

It  is  in  size  and  coloration  nearest  and  very  close  to  the  agrlinmudla 
group  of  the  following  genus,  A7)/i^ampm\s^  and  it  is  onl}"  referable  to 
the  present  genus  on  account  of  the  sinuate  hindwings. 

APRO^REMA  NIGRATOMELLA  Clemens. 

OeUchia  nigraiomdla  Clemens,  Proc.  Ent.  Sot%  Phila.,  IT,  1863,  pp.  11,  121; 
III,  1864,  p.  507;  Stainton  Ed.  N.  Am.  Tin.,  1872,  pp.  217,  224,  260.— Cham- 
bers, Bull.  V.  S.  Geol  Surv.,  IV,  1878,  p.  145.— Riley,  Smith's  List  Lep. 
Bor.  Am.,  No.  5416,  1891. 

Gelerhm  apicilhiella  Clemens,  Proc.  Ent.  Soc.  Phila.,  II,  186:^,  p.  120;  Stainton 
Fa\.  N.  Am.  Tin.,  1872,  pp.  223, 224. 

Gelechia  apicineeila  Chambers,  Bull.  V.  S.  Geol.  Surv.,  IV,  1878,  p.  141. — Riley, 
Smith's  List  Lep.  Bor.  Am.,  No.  5312,  1891. 

Parasia  apiciMrigeHa  Chambers,  Can.  Ent,  IV,  1872,  p.  66. 

Gelechia  apUnstrigella  Chambers,  Can.  Ent,  IV,  1872,  p.  175;  Bull,  U.  S.  Geol. 
Surv.,  IV,  1878,  p.  141. 

Anacampsis  apieiMrigelln  Dietz,  Smith's  List  Insects  New  Jersey,  1900,  p.  475. 

Aproperema  nigraiomella  Busck,  Dyar's  List  Amer.  Lep.,  No.  5(>99,  1903. 

One  of  the  few  of  Clemens'  types,  which  is  still  in  existence  in  the 
Academy  of  Natural  Sciences,  is  the  type  of  the  present  species,  which 
was  found  in  good  condition  in  May,  1900,  during  my  visit  there;  it 
bears  Clemens's  No.  63  on  the  label,  corresponding  to  a  list  in  his  hand- 
writing with  nlgratomella  var,  for  this  specimen. 

Clemens  described  two  varieties  of  this  species,  one  with  shining 
white  forewings,  the  other  with  ochreous  white  wings  with  costal 
edge  at  base  pure  white;  there  is  some  slight  variation  in  the  speci- 
mens I  have  seen,  but  all  have  at  least  an  ochreous  tint. 

Chambers's  type  of  apicistrigelUi  in  the  Museum  of  Comparative 
Zoology  in  Cambridge  is  identical  with  Clemens'  species,  as  the 
descriptions  would  indicate. 

Riley  made  this  latter  a  synonym  of  Gelechia  apiHUndhi  Clemens; 
the  descriptions  do  not  seem  to  support  this  synonomy  and  1  doubt  its 
correctness,  but  as  Clemens'  type  is  lost  it  must  stand  for  the  present 
on  Riley's  authority. 

This  species  is  very  close  to  the  following,  eoncinusella  Chambers, 
having  the  identical  ornamentation,  but  easily  distinguished  by  the 
light  groundcolor,  while  amcinuselUi  has  the  groundcolor  of  the  fore- 
wing  dark.     Chambers  says  in  his  description  of  eo7whiuHella:^ 

It  may  prove  to  be  identical  with  Gelechia  apicistrigeUn  Chambers,  but  I  think  not. 

Lord  Walsingham  evidently  was  in  doubt  whether  the  two  were 
merely  varieties  of  the  same  species  or  distinct  species,  as  is  proved 

'U.  8.  Geological  Survey  Bull.,  Ill,  p.  127. 
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by  two  s|wriiiiens  in  the  U.  S.  National  Museum  which  are  labeled 
in  his  handwriting,  reypectively,  ''' Crmcinff^dla  Cham  f  =  apu^i^ri- 
gefl<f^  dark  varh'ty^'*  and  *'^  apichtrlgeUa  Cham  ?  =  CmidnuHena^  light 
rnvfety^^''  but  inasmuch  as  there  seems  to  be  no  gi*adual  transition 
between  the  two  different  forms,  the}'  must  be  regarded  as  distinct 
species,  as  1  feel  certain  they  are,  until  disproven  by  the  breeding  of 
both  forms  from  the  same  kind  of  larva. 

I  have  examined  very  many  specimens  of  this  common  form,  among 
which  specimens  named  by  Lord  Walsingham  in  Professor  Fernald's 
collection  and  bearing  his  blue  labels  no.  115,  1094,  1116,  and  1033 
corresponding  with  the  identification  in  his  notebook  as  apwistrigelhu 

Ildhltat. — Pkstern  lTnice<l  States,  Kentucky,  Colomdo. 

APRO^REMA  CONCINUSELLA  Chambers. 

(ielechia  anicinu^elUi  Chambers,  Cinn.  Quart.  Joum.  Sc.,  II,  1875,  p.  253;  Boll. 

U.  S.  (Jeol.  Sun\,  IV,  1878,  p.  142.— Riley,  Smith's  List  I^p.  Bor.  Am.,  No. 

5340,  1891. 
GelechUi  cfmcinniseUa  Chambers,  Bull.  U.  S.  Geol.  Sun.,  Ill,  1877,  p.  127. 
Aprtmrema  fitncvmtseUa  Buhck,  Dyar's  List  Amer.  Lep.,  No.  5700,  190.S. 

Type  No.  448,  in  the  U.  S.  National  Museum,  received  from  Cham- 
bers, as  this  species  agrees  well  with  description  and  is  identical  with 
his  types  in  the  Cambridge  Museum. 

This  species  has  a  notable  color  resemblance  to  Epithecth  {Parasia  f) 
HuhHriiidla  Clemens. 

ILihltdf.  — Texas,  Colorado. 

ANACAMPSIS  Curtis. 
Plate  XXXI,  fi^.  28, 

Type,   T'men,  i.  e.  Tinea  poj  nleUa  Clerck. 
Anarampm  Curtis,  Brit.  Ent.,  1827,  expl.  pi.  clxxxix. 

Tarhffptilla    Hkinemann    (Meyrick,    Staudinger    and    Rel)el),   Sohmetterlinge 
Deutsch lands  n.  d.  Schweiz,  II,  1870,  p.  321. 

Labial  palpi  very  long  curved,  second  joint  thickened  with  smoothly 
appressed  scales,  sometimes  roughened  above  in  the  middle;  terminal 
joint  longer  than  second,  slender  pointed.  Abdomen  somewhat  flat- 
tened. Fore  wings  elongate,  apex  blunt,  termen  very  oblique;  13 
veins,  7  and  8  stiilked,  rest  separate.  Hindwings  as  broad  or  broader 
than  forewings,  trapezoidal  termen  not  sinuate,  8  veins,  3  and  4  con- 
nate, 5  parallel,  6  and  7  connate. 

I  have  recognized  the  following  American  species  as  belonging  to 
this  genus: 

BaBal  half  of  forewings  without  any  markings 1 

Baikal  half  of  forewings  more  or  less  moftled 8 

1 .  Forewings  without  white  markings 2 

Forewings  with  white  markings 3 

2.  Color  ochreous .fullonella,  p.  849 

Color  black lupineila  jHirt,  p.  850 
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3.  ForewingB  with  transverse  fascia 4 

Forewings  without  transverse  fascia 6 

4.  Forewings  with  three  apical  longitudinal  white  dashes ImtrigelUij  p.  851 

Forewings  without  such  dashes 5 

5.  Color  markedly  darker  outside  the  fascia agnmonidUi,  p.  850 

Color  dark  on  both  sides  of  the  fascia lujmiellaf  part.,  p.  850 

6.  Forewings  with  one  costal  wiiite  streak 7 

Forewings  with  two  costal  white  streaks levlpedellat  p.  851 

7.  Color  light  ochreous  brown paUodoriellay  p.  848 

Color  black lupinellay  part.,  p.  850 

8.  With  laiige  semicircular  dark  dorsal  spot cydeUa,  p.  848 

Without  such  spot 9 

9.  With  dark  costal  spot la^nculariella,  p.  848 

Without  such  spot 10 

10.  With  face  whitish nrgf/rothamnieUaj  p.  847 

Face  not  white 11 

11 .  With  sharp  white  markings niveopiilveUa,  p.  847 

Markings  indistinct 12 

12.  Groundcolor  ash-gray cresceniifameUa,  p.  846 

Groundcolor  brownish 13 

13.  Alar  expanse  more  than  20  mm innocuella,  p.  845 

Alar  expanse  less  than  20  mm rhoifructellay  p.  845 

ANACAMPSIS   INNOCUELLA   Zeller. 

GelechUi  (TachyptUia)  hviocuella  Zellek,  Verb.  k.  k.  zool.-l)ot.  (Jesell.  Wien, 

XXIII,  18*73,  p.  249. 
Gelechia  innocuella  Chaiabeb»,  Bull.  IT.  S.  Geol.  Surv.,  IV,  1878,  p.  144.— Riley, 

Smith's  List  Lep.  Bor.  Am.,  No.  5389,  1891. 
Anacaynpsis  innocuella  Busck,  Dyar's  List  Amer.  Lep.,  No.  5701,  1903. 

This  species  and  still  more  the  following  are,  as  Zeller  remarked, 
very  similar  to  the  European  AnacatapsiH  populella  Clerck,  but  both 
have  the  wings  more  blunt. 

I  have  examined  the  types  of  the  present  species  in  Cambridge. 

In  the  National  Museum  is  a  series,  identical  with  the  types,  bred 
from  leaves  of  cotton  wood  received  from  Wyoming;  also  a  large  series 
bred  from  cottonwood  in  Colorado  by  Dr.  Dyar. 

The  larva  rolls  the  leaves  m  the  same  fashion  as  does  the  European 
yopultlla, 

Zeller's  types  are  from  Texas. 

ANACAMPSIS   RHOIFRUCTBLLA  Clemens. 

Gelechia  rhoi/rudella  Clrmesb^  Proc.  Acad.  Nat.  Hist.  Phiia.,  1860,  p.  163;  Proc. 

Eiit.  Soc.  Phiia.,  II,  1863,  p.  121;  Stainton  Ed.  N.  Am.  Tin.,  1872,  pp.  40, 

114,  225. 
Gelechia  rhaifnicUlla  Chambers,  Can.  Ent.,  Ill,  1872,  p.  68;  Bull.  U.  S.  Geol. 

Surv.,   IV,   1878,   p.    146.— Zeller,   Verh.   k.    k.   zool-bot.    Gesell.   Wien, 

XXIII,  1873,  p.  262.— CoQUiLLKTT,  Papilio,  III,  1883,  p.  99.— Riley,  Smith's 

List  Lep.  Bor.  Am.,  No.  5466,  1891. 
Tnchif})tiHn  rholfrnctella  Dietz,  Smith'.s  List  Ins.  N.  Jersey,  p.  474,  1900. 
Gelechia  (Tachyptilia)  comonella  Zeller,  Verh.   k.   k.  zool-lKjt.  Gesell.  Wien., 

XXIII,  1873,  p.  251.— Wal8Ingha.\i,  Trans.   Aiiier.  Ent.   Soc.   Phiia.,  X, 

1882,  p.  183. 
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GeUchia  consmiella  Chambers,  Bull.  U.  8.  Geol.  Surv.,  IV,  1878,  p.  142. — Riley, 

Smith's  List  Lep.  Bor.  Am.,  No.  5338. 
Gelechia  quadrvmaculeUa  Cn ambers.  Can.  Ent.,  VI,  1874,  p.  237;  Bull.   U.  8. 

Ueol.  Surv.,  IV,  1878,  p.  146.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5459, 

1891. 
Gelechia  orhreocosteUa^  Chambers,  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  pp.  91,  145. 
Amtcamfufis  rhoifructella  Busck,  Dyar's  List  Amer.  Lep.,  No.  6702,  1903. 
Not  Gelechia  qtiadrlmacutella  Chambers,  Cinn.  Quart.  Joum.  Sci.,  II,  1875,  p.  290; 

Bull.  U.  S.  Geol.  Surv.,  Ill,  1877,  p.  128. 

Lord  Walsinghani  has  established  the  synonomy  rholfructdla= 
ochreocostella^  and  suggested  that  amsariella  Zeller  was  also  this  species. 
1  have  seen  the  types  in  the  Museum  of  Comparative  Zoology  of 
guadriniaeuleUa  Chambers,  consonella  Zeller,  and  ochreocosteUa  Cham- 
bers, and  in  U.  S.  National  Museum  there  is  a  type  (No.  461)  of  ochre- 
ocostella  and  specimens  named  by  Walsingham,  rhoifructella.  All  of 
these  specimens  are  identical  and  confirm  Lord  Walsingham's  synon- 
omy, adding  that  of  (luadrlmacuidla  Chambers,  as  was  to  be  expected 
from  the  description  of  the  species. 

Both  of  Chambers'  species  as  well  as  Zeller's  type  came  from  Texas. 
Clemens  presumably  reared  his  in  Pennsylvania. 

The  other  species  named  by  Chaml)ci's  qivadriinaculMu  and  after- 
wards v^r\2imQA.pratHnomhieUa^  is  evidently  an  entirely  different  insect, 
which  I  have  recognized  as  a  species  of  Gelechia^  under  which  genus  it 
is  treated  (p.  875). 

ANACAMPSIS  CRESCENTIPASCIELLA  Chambers. 

Gelevhla  crescentifasciella  Chambers,  Can.  Ent,  VI,  1874,  p.  237;  Cinn.  Quart 
Joum.  Sci.,  II,  1875,  p.  255;  Bull.  U.  S.  (ieol.  Surv.,  IV,  1878,  pp.  90,  142. 

Anacampsis  crescentifasciella  Bi^sck,  Dyar*8  List.  An^er.  Lep.,  No.  5703,  1903. 

Not  Gelechia  rrescentifascieUa  Walsingham,  Trans.  Amer.  Ent  See.  Phila,,  X, 
1882,  p.  179. 

Lord  Walsingham  made  this  species  a  synonym  of  Gelechia  conclu- 
sella  Walker,  but  this  was  clearly  caused  by  a  mistake.  The  sup- 
posed type  of  crescentifasciella  from  Mr.  GoodelPs  collection,  on  the 
strength  of  which  Walsingham  made  the  synonomy,  is  now  in  Pro- 
fessor Fernald's  collection,  and  he  has  explained  that  by  mistake  this 
specimen  was  represented  as  the  type,  but  that  it  really  was  not 
authentic.  It  is  a  specimen  of  c(mclmella  Walker.  In  Lord  Wal- 
singham's  notebook*  is  written  under  the  number  corresponding  to  his 
blue  label  on  this  specimen  ^*  1034,  G.  conclvsella  Walker  =  G,  crescen- 
tifascielhi^  Chambers's  type,""  but  the  word  '^type"  was  afterwards 
crossed  over. 

In  the  U.  S.  National  Museum  there  is  a  type  (No.  446)  received  from 
Chambers  with  his  handwriting  cr^^i^emtlfaHC^cUa,     This  type  is  the 

*  See  preface,  j).  768. 
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same  as  eight  specimens  in  Cambridge  Museum,  also  received  from 
Chambers,  and  furnished  with  his  label.  These  specimen  agree  with 
Chambers'  description,  and  undoubtedly  represent  the  present  species, 
which  is  very  different  from  conclmdht  Walker.  One  of  these  speci- 
men, origmally  from  the  Salem  collection,  bears  Walsingham's  blue 
label  no.  980,  and  is  labeled  in  his  handwriting  ^^Gdechia  cj^escejitlfas- 
ciella  Chambers,  but  quite  distinct  from  his  type.''* 

CrescentifandeUa  does  resemble,  as  remarked  by  Chanjbers,  GeUehia 
qwadrliruiculella^  '''but  is  smaller  and  of  a  more  ashen  hue.'' 

No  other  specimen  than  the  types  mentioned  are  known  to  me. 

The  supposed  ''type"  in  Professor  Fernald's  collection,  received 
from  Chambers  through  Miss  Murtfeldt,  is  an  Elachiatid^  wrongly 
identified. 

ANACAMPSIS  NIVEOPULVELLA  Chambers. 

(ielechm  nireopulvella  Chambkiw,  Can.  Ent.,  VII,  1876,  p.  210;  Bull.  U.  S.  Geol. 

Surv.,  IV,  p.  1878.— HiLEY,  Smith's  List  Lep.  Bor.  Am.,  No.  5419,  1891. 
Auacamjm^  nirei/j/ulvella^  Busc'k,  Dyar*s  List  Amer.  Lep.,  No.  5704,  1903. 

The  unique  ty|)e  of  this  sixicies  was  obtained  in  good  condition  from 
the  Belanger  collection,  Laval  University,  Quebec,  whei-e  it  has  been 
since  returned  by  Chambers  in  1875.  It  bears  Chambers'  label,  agrees 
well  with  his  description,  and  is  undoubtedly  authentic. 

It  proves  the  species  to  be  a  large  Atywamipsl^  of  the  size  of  ItuW' 
cur//H  Zeller.  It  has  the  same  general  pattern  of  ornamentation  as 
this  s|)ecies,  but  much  more  pronounced  in  black  and  white.  In 
Europe  are  known  very  simihir  coi-responding  varieties  of  Artacamp- 
HiH  pifpulvUa  Clerck,  and  nlreopnlvelhi  may  ultimately  prove  to  be  such 
a  variety  of  InnocwlUt;  but  iis  it  is  easily  recognized  and  markedly  dif- 
ferent from  the  common  form  of  innocitella^  and  as  no  intermediate 
forms  are  !:nown  as  yet,  it  must  be  retained  as  a  good  si)ecies  until 
proof  of  the  identity  with  Intiocuell^t  is  given  by  breeding. 

In  the  U.  S.  National  Museum  are  other  specimens  identical  with 
the  type  from  Vancouvers  Island,  and  the  northern  latitude  may  be 
cause  of  the  variety.     Chambers'  type  came  from  ("anada. 

ANACAMPSIS  ARGYROTHAMNIELLA  Busck. 

Anacamjma  argyroihammdla  Busck,  Phk".  IJ.  S.  Nat.  Mus.,  XXIII,  1900,  p.  231; 
Dyar*8  List  Amer.  Lep.,  No.  5705,  1903.— Dyar,  Proc.  Ent.  Soc.  Washington, 
IV,  1901,  p.  474. 

Ti/pr.—'So.  4938,  U.S.N.M. 

J^^oof/ pl<i7it, — Argyrothamnia  blodgettii, 

Iluhitat, — Palm  Beach,  Florida. 


^The  HupposcMi  tyjH*  from  (icxMlell's  collection. 
*/lwaca//<j[>jrt«  rholfrudeUa  Clemens,  p.  845. 
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ANACAMPSIS  LAGUNCULARIELLA  Busck. 

^  Aiiacamjm.i  laguncalnrh'lUi  Brsc^K,  Proe.  U*.  S.  Nat.  Mu8.,  XXIII,  1900,  p.  230, 
pi.  I,  %.  6;  Dyar'a  List  Amer.  Lep.,  No.  5706,  1903.— Dyar,  Proc.  Ent.  Soc. 
Washington,  IV,  1901,  p.  474. 

Ty^'.— No.  4937,  U.S.N.M. 

Food  pliint, — Ijju/un<yul<irla  vacanoHa, 

IInbitaL — Palm  Beach,  Florida. 

/ 

ANACAMPSIS  CYCLELLA,  new  species. 
Anacampmfi  cycleUn  BrscK,  Dyar's  List  Amer.  I^p.,  No.  5707,  1903. 

AntennaB  whitish  yellow,  annulated  with  black.  Liabial  palpi  whitish 
yellow,  terminal  joint  toward  tip  fuscous.  Face,  head,  and  thorax 
whitish  yellow.  Ground  color  of  forewings  whitish  yellow  shaded 
with  darker  fawn.  On  the  middle  of  the  doi*sal  edge  is  a  large,  semi- 
circular, dark  olive-brown  spot,  reaching  to  the  middle  of  the  wing 
and  edged  with  white.  The  apical  half  of  costal  edge  is  of  this  same 
dark  brown  color,  interrupted  by  four  oblique  white  streaks,  the  first 
near  the  middle  of  the  wing,  the  second  at  Ijeginning  of  costal  cilia, 
both  directed  outward.  The  two  last  streaks  are  smaller  nearer  a{>ex 
and  directed  inward.  The  second  costal  streak  is  faintly  continued 
in  a  thin,  outwardly  i)ointed,  V-shaped  fascia,  at  the  tip  of  which  is  a 
longitudinal  black  dash,  edged  with  white  scales.  Above  and  below 
this  dash,  outside  of  the  faint  white  fascia,  the  wing  is  finely  check- 
ered with  black  and  white  scales.  On  the  middle  of  the  wing  at  the 
end  of  the  cell  is  a  small,  dark  brown,  oblong  spot.  Upper  half  of 
the  cilia  is  dark  reddish  brown,  with  base  white;  through  this  white 
base  runs  a  heavy  black  line  parallel  with  the  edge  of  the  wing. 
Lower  half  of  cilia  yellowish  white.  When  the  moth  is  at  rest  the 
two  dorsal  spots  on  the  wings  unite  to  form  a  conspicuous  dark  circle, 
edged  with  white.  Hind  wing  dark  olive  brown,  lighter  and  silv'ery 
toward  the  base;  cilia  golden.  Abdomen  and  underside  of  thorax 
silvery  yellow.  Legs  yellownsh  white  annulated  with  brown;  tarsi 
dark  brown  tipped  with  white.     Alar  expanse,  14  to  14.5  mm. 

Hahitat,  — Arizona. 

Tt/pe,—^o,  6371,  U.S.N.M. 

Described  from  three  well-preserved  specimens — two  collected  by 
Mr.  E.  A.  Schwarz,  at  Santa  Rita  Mountains,  in  May  and  June;  the 
third  collected  by  Mr.  H.  S.  Barber,  in  July,  at  Williams,  Arizona. 

ANACAMPSIS  PALTODORIELLA,  new  species. 
Anacampms paJUxlorieUa  Busck,  Dyar'n  List  Amer.  Lep.,  No.  5708,  1903. 

Antennae  silvery  white  with  a  heavy  longitudinal  dark  brown  line 
running  from  base  to  tip.  Labial  palpi,  second  joint  yellowish  white, 
terminal  joint  silvery  white  with  u  slender  longitudinal  black  line  in 
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front  from  base  to  apex.  Face  creamy  white;  head  and  thorax  light 
drab  colored.  Forewings  drab  colored,  lightest  nearly  white  along  the 
costa,  gradually  darker  toward  dorsal  edge. 

In  the  middle  of  the  cell  is  a  small  indistinct  blackish  dot,  a  similar 
one  nearer  base  on  the  fold  and  a  third  at  the  end  of  the  cell.  At 
apical  fourth  is  an  oblique  narrow  white  streak  directed  outward  and 
nearly  meeting  a  similar  but  curved  dorsal  streak  directed  upward 
and  outward.  Both  streaks  are  slightly  edged  with  black  anteriorly. 
The  area  between  the  dorsal  streak  and  the  edge  of  the  wing  is  white, 
mottled  finely  with  black,  each  scale  being  tipped  with  black.  Apical 
cilia  dark  brown  with  base  whitish  and  containing  a  heavy  blackish  per- 
pendicular line;  dorsal  cilia  yellowish  white  with  the  apical  dark  line 
continued  fainter  and  interrupted  along  the  edge  of  the  wing.  Hind- 
wings  dark  puiplish  fuscous,  cilia  a  shade  lighter  and  with  a  narrow 
whitish  line  at  base  along  the  edge  of  the  wing.  Abdomen  dark  pur- 
plish except  first  two  joints  above  which  are  light  velvety  yellow,  anal 
tuft  yellowish. 

Fore  and  middle  legs  and  underside  of  thorax  deep  dull  brown, 
nearly  black;  tarsal  joints  tipped  with  yellow;  hiqdlegs  on  the  outside 
dark  brown  mottled  with  yellow,  the  inside  and  tuft  on  tibial  yellow, 
tarsi  banded  with  yellow. 

Alnr  exjmntfe, — 3  mm. 

Ilabitut, — Mesilla  Park,  New  Mexico. 

Type.—^o.  6372,  U.S.N.M. 

A  beautiful  species,  near  the  foregoing,  cyelM(U  collected  by  Prof. 
T.  D.  A.  Cockerell. 

The  wing  pattern  strongly  reminds  one  of  the  strlatdla  group  of  the 
genus  Paltodora, 

ANACAMPSIS  FULLONBLLA  ZeUer. 

Gelechia  {Ceralophora/)  fuUonellu  Zisllbr,  Verh.  k.  k.   zool.-bot.  gesell.  Wien, 

XXIII,  1873,  p.  276. 
Gelechia fuUanella  Chambers,  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  143.— Riley, 

Smith's  List  Lep.  Bor.  Am.,  No.  5366,  1891. 
Gelechia  rufusella  Chambers,  Caii.  Ent.,  VI,  1874,  p.  240;  Bull.  U.  S.  Geol.  Surv., 

IV,  1878,  p.  1474.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5472,  1891. 
Gelechia  (Trichotaphe)  r€/it«e//a  Walsingham,  Trans.  Am.  Ent.  Soc.  Phila.,  X, 

1882,  p.  184. 
Gelechia  mbruberella  Chambers,  Can.  Ent.,  VI,  1874,  p.  240;  Cinn.  Quart.  Joum. 

Sci.,  II,  1875,  p.  254;  Buli.  U.  S.  Geol.  Surv.,  IV,  p.  147,  1878.— Rilby, 

Smith's  List  Lep.  Bor.  Am.,  No.  5486,  1891. 
Menesta  rubescens  Walsingham,  Proc.  Zool.  Soc.  Lond.,  p.  319,  1881,  pi.  xxxvi, 

fig.  9. 
Anacampgis  ftUlonelUi  Brst'K,  Dyar's  List  Amer.  Ixjp.,  No.  5709,  1903. 

The  types  of  ^ful//mMf  are  in  the  possession  of  Lord  Walsingham, 
to  whom  1  am  indebted  for  the  information  (in  letter  of.  May  10, 
1901)  that  it  is  the  same  as  Chamliers'  rufmdUi, 
Proc.  N.  M.  vol.  XXV— 02 54 
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Of  this  latter  species  I  have  examined  type  no.  463  in  the  U.  S. 
National  Museum,  and  Chambers'  types  in  Cambridge  as  well  as 
specimens  in  the  National  Museum  and  in  the  Philadelphia  Academy 
of  Natural  Sciences,  determined  by  Lord  Walsingham;  they  are  all 
identical  and  undoubtedly  represent  Chambers'  rtifmella. 

The  supposed  type  of  this  species  in  Professor  Fernald's  collection 
is  a  very  similar  species  of  TrichotapIu\  which  I  feel  confident  repre- 
sents Chambers'  Gelschui  hidiscatmundMi  (p.  914). 

In  the  U.  S.  National  Museum  are  undoubted  specimens  of  rufuseUn 
which,  in  my  opinion,  represent  Chambers'  %\ihr\ibereUa.  which  species 
Chambers  himself,  in  his  original  description,  suggested  was  only  a 
variety  of  rufuseUa,  As  all  authentic  specimens  of  mihrttherdla  are 
lost,  and  as  nif^tsella  is  a  somewhat  variable  species,  I  place  the  two 
as  synonyms  without  much  hesitation,  thus  disposing  of  an  otherwise 
empty  name. 

Lord  Walsingham  suggested  that  this  species  is  a  Trichotwphe^  but 
the  sepamtc  veins  2  and  3  in  forewings  and  the  very  long  terminal 
joint  of  the  labial  palpi  place  it  in  the  present  genus. 

The  general  habitus  of  the  species  is  truly  very  similar  to  Trlchxh 
Uiphs^  and  it  is  one  proof  of  the  close  relationship  of  the  two  genera. 

All  the  specimens  I  have  seen  are  from  Texas. 

ANACAMPSIS  LUPINELLA  Busck. 

Ariacampsi^  lupineUa  Busck,  (^an.  P2nt.,  XXXIII,  1901,  p.  14;  Dyar'e  List  Amer. 
Lep.,  No.  5710,  1903. 

Type.—^o.  5351.     U.S.N.M. 

Food  plant.  — Lupin  us  perenn  in, 

Ilahitaf,  — Canada. 

Since  describing  this  species  1  have  had  the  pleasure  of  breeding  it 
myself  from  larva,  kindly  sent  me  by  my  friend,  Mr.  Arthur  Gibson, 
Ottawa,  Canada,  thus  obtaining  more  material  of  this  interesting 
species. 

ANACAMPSIS   AGRIMONIELLA  Clemens. 

Gelechia  agrimanulla  Clemens,  Proc.  Acad.  Nat.  Sci.  Phila.,  1860,  pp.  162,  434; 

Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  120;  8tainton  Ed.  Tin.  N.  Am.,  1872, 

pp. 40, 112,  224.— Chambers,  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  141.— Riley, 

Smith's  List  I^p.  Boi.  Am.,  No.  5301,  1891. 
Gelechia  (Anacampsis)  agrimonulla  Zbller,  Verb.  k.  k.  zool.-bot.  Gesell.  Wien, 

XXIII,  1873,  p.  275 
Tttchyptilia  agrimoniella  Dietz,  Smith's  List  Ins.  N.  Jersey,  1900,  p.  474. 
Gelediia  adunceUa  Zeller,  Verh.  k.  k.   zool.-bot.  Gesell.  Wien,  XVIII,  1868, 

p.  614. 
Gelechia  aderaselki  Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5299,  1891. 
AnQjcamptiis  agrimoniella  Bistk,  Can.   Ent.,   XXXIII,  1901,  p.  15;  Dyars  list 

Amer.  Lep.,  No.  5711,  1903. 

This  well-known  and  thoroughly  described  species  has  Ijeen  recorded 
from    Pennsylvania,  District   of    (.^olurabia,   and    Georgia.     In   the 
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National  Museum  are  also  bred  and  collected  specimens  from  Virginia, 
New  York,  and  Kansas. 

Fmd  plant, — Agriinonia, 

This  and  the  following  species  have  a  marked  resemblance  to  the 
antkyllidella  group  of  the  genus  Aproseretna^  which  has  caused  former 
workers  (Zeller,  Stainton,  and  Walsingham)  to  place  it  in  that  genus 
in  spite  of  the  differing  wing  form  and  venation,  but  they  clearly 
belong  to  the  present  genus,  and  only  indicate  the  relationship  of  the 
two  genera. 

ANACAMPSIS  TRISTRIGELLA  Walsingham. 

Gelechia  (Anacamp»is)  tristrigella  Walsingham,  Trans.  Amer.  Ent.  Soc.  Phila., 

X,  1882,  p.  181.— CoQUiLLETT,  Papilio,  III,  1883,  p.  91. 
(Mechia  trislrigeUa  Comstock,  Rep.  U.  S.  Ent.  Comm.,  V,  1890,  p.  639.— Rilby, 

Smith's  List  Lep.  Bor.  Am.,  No.  5502,  1891. 
Anaaimpm  IrislHgeUa  Busck,  Can.   Ent.,  XXXIII,  1901,  p.   15;  Dyar's  List 

Amer.  Lep.,  No.  5712,  1903. 

Of  this  easily  recognized  species  I  have  identified  a  specimen  from 
Kansas  in  U.  S.  National  Museum,  which  identification  I  subsequently 
had  opportunity  to  verify  by  comparison  with  the  type  in  Professor 
Fernald's  collection. 

Food  plant. — Coryhm  ainerlcana  (Coquillett). 

ANACAMPSIS  LEVIPEDELLA  Clemens. 

Strobiifia  levipedella  Clemens,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  4;  Stainton 
Ed.  Tin.  N.  Am.,  1872,  p.  207.— Chambers,  Bull.  U.  S.  Geol.  Surv.,  IV,  1878, 
p.  162.— Frey,  Stett.  Ent.  Zeit.,  XXXIX,  1878,  p.  251.— Riley,  Smith's 
List  Lep.  Bor.  Am.,  No.  5584,  1891. 

Anacampmn  levipedella  Busck,  Can.  Ent.,  XXXIII,  1901,  p.  15;  Dyar*8  List  Amer. 
Lep.,  No.  5713,  1903. 

The  type  of  this  species  is  lost,  but  no  doubt  whatever  exists  about 
the  identity  of  this  common,  striking,  well-described  species. 

I  have  examined  specimens  determined  by  Chambers  in  the  Museum 
of  Comparative  Zoology,  in  Cambridge,  and  specimens  named  by  Lord 
Walsingham  in  the  National  Museum. 

While  this  species  has  a  certain  general  resemblance  to  the  genus 
Strobisia^  its  structural  characters  place  it  in  Aiiacampsis^  in  which 
it  finds  a  near  relative  in  the  preceding  species,  tristrigeUa  Wabingham. 

Professor  Frey's  excellent  description  of  the  characteristic  under- 
side of  the  wings  is  an  important  addition,  and  emphasizes  the  rela- 
tionship with  this  group. 

The  species  is  rather  common  around  Washington  City. 

gelechia"  Hubner. 

Plate  XXXI,  fig.  29. 

QekcMa  IltJBNER,  Verz.  bek.  Schmett,  1816,  p.  415. 

Cirrhti  Chambers,  Can.  Ent.,  IV,  1872,  p.  146. 

Oe^ew  Chambers,  Cinn.  Quart.  Journ.  Sci.,  II,  1875,  p.  255. 

Pseudochelaria  Dietz,  Ent.  News,  XI,  1900,  p.  252,  pi.  i,  lig.  3.  ^  ^ 
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Labial  palpi  long  curved,  second  joint  more  or  less  thickened 
beneath,  with  rough  scales,  sometimes  with  large  developed  brush, 
sometimes  furrowed;  terminal  joint  nearly  as  long  or  longer  than 
second  joint,  smooth  pointed.  Forewings  elongate  pointed,  with  12 
veins,  7  and  8  stalked,  rest  separate.  Hindwings  nearly  as  broad  or 
broader  than  forewings;  apex  pointed,  termen  more  or  less  sinuate; 
8  veins,  3  and  4  connate  or  short  stalked,  5  approximate  to  4,  6  and 
7  approximate,  connate  or  stalked. 

Two  species,  namely,  (xmclnseUu  Walker  and  hasqueUa  Chambers, 
which  have  been  included  in  the  present  genus,  differ  from  this 
synopsis  in  having  veins  3  and  4  in  the  forewings  stalked,  but  I  do 
not  believe  generic  separation  would  be  justified  on  that  ground,  as 
there  is  a  tendency  in  allied  species  to  have  these  veins  approximate, 
or  even  connate  {Gdechia  ahdomindla  Busck),  and  as  they  in  all  other 
particulars  agree  with  the  genus. 

Chambers'  genus  Clrrha  does  not  in  any  way  differ  from  Gdechia^ 
as  examination  of  the  type  has  proven. 

Oeseis  Chambers  has  very  strongly  developed  and  somewhat  special- 
ized brush  on  second  joint  of  labial  palpi,  approaching  that  of  Tjmflo' 
phus;  but  otherwise  in  general  habitus,  wing  form,  and  venation  it 
agrees  well  with  OdecKia  as  here  defined,  and  I  do  not  believe  it  can 
be  retained  as  a  natural  separate  genus  in  view  of  the  many  interme- 
diate forms  found  between  it  and  normal  Gelechia  species. 

Psevdoehel^ria  Dietz  has  justly  been  made  a  synonym  of  Gdechia 
by  Lord  Walsingham  and  »I.  Hartley  Durrant' 

From  the  examination  of  the  supposed  type  of  Lord  Walsingham's 
genus  of  that  name,  pensyl/vanioa  Dietz  (Walsingham  manuscript), 
which  is  now  in  Dr.  Dietz's  possession,  I  am  unable  to  see  why  a  new 
genas  should  be  erected  for  it  as  Lord  Walsingham  suggests,  and  have, 
consequently,  included  that  species  also  in  the  present  genus.  Some 
mistake  has  likely  been  made. 

The  genus  Catdstega  Clemens,  which  was  erected  solely  on  larvral 
food  habits,  I  had  at  a  time  suspected  to  be  synonymous  with  Gdechia^ 
and  it  is  so  placed  in  Dr.  Dyar's  List  of  American  Lepidoptera.  I 
had  reached  this  conclusion  by  breeding  Gel^hla  serotinella  Busck, 
which  has  the  identical  and  very  peculiar  life  mode  described  by 
Clemens  for  the  genus  Catastega^  and  I  surmised  that  Clemens'  species, 
when  bred,  might  turn  out  to  belong  to  the  same  group. 

Since  then,  however.  Dr.  Dyar  has  succeeded  in  breeding  what  must 
be  regarded  as  type  of  Clemens'  genus,  the  oak  feeding  timiddla^  and 
it  turns  out  to  be  a  Tortricid  (not  yet  determined,*  because  of  rubbed 
condition  of  the  specimens). 

» Ent.  Mo.  Mag.  1902,  p.  2S. 

''For  this  reaaon  (^diamtef/a^  with  itn  thret*  Hpeoiea,  was  retained  in  Dr.  Dyar's  List 
of  American  Lejiidoptera  under  Gekchiuy  aH  it  was  not  known  where  else  to  place 
thenj. 
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This  and  the  two  other  species,  which  were  placed  heading  the  list 
of  unrecognized  species  of  Gelechia  have  thus  no  place  there,  and  need 
not  give  more  trouble  in  this  gix)up. 

Under  Gelechia  it  has  been  necessary  to  place  not  only  such  species 
which  have  been  recognized  b}^  the  writer  as  belonging  to  the  genus, 
but  also  all  those  species  which  have  been  described  as  or  referred  to 
Gelechia^  but  which  at  present  are  unknown  and  therefore  of  uncer- 
tain generic  position;  in  fact,  some  of  these  evidently  do  not  l>elong  to 
Gelechia^  but  as  their  true  genus  can  not  be  ascertained  at  present  they 
must  temporarily  stand  under  Gelschia  as  described. 

All  these  unplaced  species  I  have  put  in  section  B.^  which  then 
merely  indicates  that  such  species  are  retained  in  the  genus  only  on  the 
authority  of  the  original  description.  These  species  must  of  course 
be  reckoned  with  when  a  new  species  is  to  be  described  in  any  Gele- 
chiid  genus.  It  is  a  tedious  work,  always  more  or  less  uncertain,  to  go 
over  all  these  descriptions  before  one  is  reasonably  sure  not  to  make  a 
synonym. 

To  insure  myself  as  far  as  possible  against  this  I  have  made  for  my 
own  use  a  synoptic  table  of  all  these  unceiiain  species,  using  such 
striking  characters  as  can  be  gleaned  from  the  descriptions,  but  even 
with  this  many  descriptions  must  be  gone  over. 

All  species  placed  in  section  A  can  be  relied  upon  as  conforming 
with  the  definition  of  the  genus  Gelechia  in  all  particulars,  except  when 
otherwise  expressly  remarked  upon. 

The  following  synoptic  table  includes  only  these  recognized  species: 

Ground  color  black  or  very  dark  uniform  brown 1 

Ground  color  not  black  or  dark  uniform  brown 21 

1.  With  head  canary  yellow arisielUi,  p.  866 

Head  not  yellow 2 

2.  Forewings  with  white  or  whitish  markings  only 3 

Forewing  with  dorsal  edge  rust  red basquella^  p.  864 

3.  With  head  pure  white 4 

With  head  more  or  less  mottled 14 

4.  With  basal  half  of  dorsal  edge  white 5 

Dorsal  edge  not  white 9 

5.  Entire  dorsal  edge  white paulella^  p.  865 

P^ntire  dorsal  edge  not  white 6 

6.  With  oblique  white  fascia  at  apical  fourth unifasciellaf  p.  865 

Without  such  fascia 7 

7.  With  abdomen  and  legs  salmon  coloretl cU}domindfaf  p.  863 

Abdomen  not  salmon  colored 8 

8.  With  white  streak  on  basal  half  of  custa sislrelUiy  p.  862 

Without  such  streak denteUa,  p.  862 

9.  With  thorax  white 10 

Thorax  not  white 12 

10.  Forewings  with  white  fascia  and  costal  spots albilorellny  p.  861 

Forewings  without  such  fascia  and  spot^ 11 

11.  Forewings  with  faint  ochreous  white  dots  on  disk minimaeuLeUa^  p.  867 

Forewings  without  such  dots thoracealbellct,  p.  867 
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12.  Forewings  with  white  markinjfs  nharply  define<l Vi 

White  markings  diffused ronttnuel/a^  p.  859 

VA.  Forewings  with  white  spot  on  fold qtiinelia,  p.  856 

Forewings  without  white  spot  on  fold cerceruseUn,  p.  855 

14.  With  dorsal  edge  from  base  to  dHa  white parkardeUa,  p.  866 

Dorsal  edge  not  white 15 

15.  With  white  oblique  costal  streak  at  basal  third 16 

Without  such  streak 18 

16.  With  complete  white  fascia  at  apical  thinl hifful/reUa,  p.  861 

Without  such  fascia 17 

17.  Face  and  second  joint  of  labial  palpi  white coloradenns,  p.  857 

Face  and  second  joint  of  labial  palpi  dark arizonella,  p.  856 

18.  With  angulate  white  fascia  at  apical  third 19 

Without  such  fascia 20 

19.  Basal  part  of  forewings  lighter,  sprinkled  with  white fropJielUiy  p.  860 

Basal  part  of  forewings  not  lighter  than  rest  of  wing bimaadeUa,  p.  859 

20.  Second  joint  of  labial  palpi  light  ochreous  white trialbamcumleUay  p.  858 

Second  joint  of  labial  palpi  dark conftutella^  p.  859 

21.  Forewings  brick  red panfUa^  p.  889 

Forewings  not  brick  red 22 

22.  Apical  edge  of  forewing  and  cilia  rosa rifM'se/la,  p.  860 

Forewings  not  rosa 23 

23.  Ground  color  pure  white .fuscoticnieUft,  p.  890 

Ground  color  not  pure  white 24 

24.  Apical  third  of  forewings  white ahella,  p.  889 

Apical  third  of  forewings  not  white 25 

25.  Forewings  with  ocellate  discal  spota 26 

Forewings  without  ocellate  spots 28 

26.  Groimd  color  dark  purplish  brown discoocellelta^  p.  874 

Ground  color  not  brown 27 

27.  Ground  color  whitish  gray Inannlelhi,  p.  873 

Ground  color  ochreous  white oh»curooeeUeHuy  ]>.  878 

28.  Forewings  without  any  distinct  markings 29 

Forewings  distinctly  marked 31 

29.  Forewings  dark  steel  gray anarteieliaj  p.  874 

Forewings  not  dark  steel  gray 30 

30.  Ground  color  light  ochreous rileyeUa^  p.  887 

Ground  color  grayish  white ohttniromiffuftelfa^  p.  888 

31.  Dorsal  edge  conspicuously  lighter  than  costal  e<lge 32 

Dorsal  edge  not  lighter  than  rest  of  wing 34 

32.  Base  of  forewings  light  ochreous mediofuscella^  p.  885 

Base  of  forewings  not  light 33 

33.  P^ntire  thorax  light  ochreous hibiscellcty  p.  869 

Only  central  part  of  thorax  ochreous ochreoMrigellaj  p.  869 

34.  Second  joint  of  labial  palpi  deep  black 35 

Second  joint  of  labial  palpi  not  black 36 

35.  Forewings  with  indistinct  white  markings albisparseUay  p.  877 

Forewings  without  white  markings unduklia,  p.  878 

36.  Forewings  without  any  transverse  markings 37 

Forewings  with  costal  spots  or  other  transverse  markings 41 

37.  Forewings  uniformly  longitudinal  streak(»il  without  ot  her  markings 38 

Forewings  with  other  markings 39 

38.  Forewings  brownish ochreomffusellaj  p.  867 

Forewings  gray striatelia^  p.  868 
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:i9.   With  Jieavy  l)lack  longitudinal  streak  on  fold variabilisy  p.  871 

Without  such  streak •. .    40 

40.  Fore  wings  strongly  mottled  with  dark  fuscous  spots nundineUtty  p.  888 

Forewings  without  such  spots peUimtin,  p.  888 

41.  Dorsal  base  of  forewing  darker  than  general  color  of  wing 42 

Base  of  dorsum  not  darker  than  general  cx)lor  of  wing 44 

42.  With  angulated  whitish  fascia  at  apical  third 43 

Without  such  fascia cockerefiif  p.  871 

43.  With  oblique  light  band  at  basal  third walmiighamiy  p.  885 

Without  such  band penmylrauiray  p.  885 

44.  With  white  or  whitish  markings  at  apical  third 45 

Without  white  markings  at  apical  third 60 

45.  With  longitudinal  deep  black  line  on  fold trUxneelUty  p.  873 

Without  such  line 46 

46.  With  complete  fascia  at  apical  third 47 

Fascia  more  or  less  interrupted  or  absent 57 

47.  With  head  unmottled  octhreous mimumenteUa,  p.  888 

Head  more  or  less  mottled 48 

48.  Forewings  with  vein  3  and  4  stalked conclxiseUtiy  p.  887 

Forewings  with  veins  3  and  4  separate ...    49 

49.  Forewings  with  longitudinal  black  line  before  apex sequojCy  p.  884 

Without  such  line 50 

50.  WMth  large  blac^k  discal  spot  reaching  up  to  costal  edge oocidenteUay  p.  884 

Without  such  spot 51 

51 .  Fascia  strongly  outwardly  angulated 52 

Fascia  nearly  straight 55 

52.  Face  white 53 

Face  not  white 54 

53.  Tuft  on  second  joint  of  labial  palpi  large,  much  longer  at  base  than  at. apex, 

versuteUa,  p.  878 
Tuft  on  second  joint  short  and  even  in  its  entire  length lynceeUay  p.  879 

54.  Central  part  of  underside  of  abdomen  pure  ochreous  white,  .nigrimaculellay  p.  880 
Underside  of  abdomen  dark  mottled blminimaculellay  p.  881 

55.  W^ith  dark  costal  spot  at  basal  third bicostomaculellay  p.  879 

Without  such  spot 56 

56.  Terminal  joint  of  labial  palpi  with  white  annulation  before  tip.  Jephriasella,  p.  886 
Terminal  joint  of  labial  palpi  without  annulation dyarieUay  p.  877 

57.  Basal  half  of  costa  whitish pseudoacaeielUiy  p.  881 

Basal  half  of  costa  not  whitish 58 

58.  First  abdominal  s^ments  velvety  ochreous  above ^erotinellay  p.  882 

First  abdominal  segments  not  velvety  ochreous  abcve 59 

59.  Forewings  with  raised  scales maculimarginella,  p.  881 

Forewings  without  raised  s<«lep vemdUiy  p.  884 

60.  With  base  of  costa  black , .  Jindenellny  p.  876 

Base  of  costa  not  black 61 

61.  W^ith  homy  frontal  prominence bamesielUiy  p.  875 

Without  such ^. fyrtmiiominellny  p.  875 

A.  —Recognhed  Specuy^, 
GELECHIA  CERCERISELLA  Chambers. 

Deprettsaria  cerceriseUa  Chambers,  Can.  Ent.,  IV,  1872,  pp.  108,  129,  147,  148. 
Gelechia  cercerisella  Chambers,  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  pp.  110,  142.— 
Walsingham,  Trans.  Am.  Ent.  So(».  Phila.,  1882,  p.  177. — Riley,  Smith's 
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List  I^ep.  Bor.  Am.,  No.  5334.— BrwK,  Dyar'a  List  Amer.  Lep.,  No.  5714, 

1903. 
GelechUi  olym^ideila  Zkllkr,  Verh.  k.  k.  zool.-bot.  Geeell.  Wien,  XX  111,  1873, 

p.  259,  pi.  Ill,  fig.  15.— Chambers,  Can.  Ent.,  IX,  1877,  p.  24;  BulL  U.  8.  Geol. 

Surv.,  IV,  1878,  p.  145.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5433. 
Not  GeUchia  cercerisella  CHAMBEKSf  Can.  Ent.,  VI,  1874,  pp.  230-231;  Can.  Ent., 

IX,  1877,  p.  23.— Walsinoham,  Trans.  Am.  Ent.  Soc.  Phila.,  1882,  p.  179. 

Chambers  found  what  he  supposed  to  be  a  variety  of  the  species  in 
Texas  with  an  additional  white  spot  on  the  fold  and  consequently  made 
Gelechia  quinella  Zeller,  which  is  this  supposed  variety  a  synonym  of 
the  present  species.  This  "variety"  is  ti-uly  quindla  Zeller,  but  is  a 
quite  distinct  species,  while  Zeller's  olympiadella^  as  the  description, 
figure,  and  types  in  Cambridge  Museum  show,  is  the  same  as  Chambers' 
Cerci^  feeding  species.  Zeller  points  out  well  the  differences  lietween 
the  two  species. 

The  present  species  is  one  of  the  commonest  Gel^hitds  in  the  vicin- 
ity of  Washington,  and  its  pretty  larva,  well  described  by  Chambers, 
can  be  found  all  summer  spinning  up  the  leaves  of  redbud.  There  are 
at  least  two  generations  in  this  locality.  The  imagoes  of  one  brood 
issue  about  September  1,  and  the  following  brood  overwinters  as  pupa 
and  comes  forth  as  imago  in  early  May. 

In  U.  S.  National  Museum  are  authentic  specimens,  received  and 
labeled  by  Chambers,  besides  large  bred  series  from  District  of 
Columbia,  and  captured  specimens  from  Kansas  and  Texas. 

QELECHIA  QUINELLA  Zeller. 

Gelechia  quinella  Zeller,  Verh.  k.  k.  zool.-bot.  Geeell.  Wien.,  XXIII,  1873,  p. 

260,  pi.  HI,  fig.  14.— Chambers,  Can.  Ent.,  IX,  1877,  p.  23.— Busck,  Dyar's  List 

Amer.  Lep.,  No.  5715,  1903. 
Gekvhia  cercerisella  var.  Chambers,  Can.  Ent.,  VI,  1874,  p.  231;  IX,  1877,  p.  23. — 

Walsingham,  Trans.  Am.  Ent.  Soc.  Phila.,  1882,  p.  177. 

This  species  must,  according  to  the  explanation  given  under  the 
previous  species,  stand  as  a  good  species,  distinct  from  cef'cerisellu 
Chamberf^=oIi/mpi(idella  Zeller. 

1  have  examined,  besides  Zeller's  types  in  the  Cambridge  Museum, 
the  specimens  there,  originally  belonging  to  Salem  Academy  of 
Natuml  History,  which  Lord  Walsingham  had  before  him  in  1882 
with  his  blue  labels,  nos.  976  and  989. 

Authentic  specimens  of  Chambei-s'  supposed  variety  of  cercerkeU^i 
are  found  in  Cambridge  Museum  and  in  U.  S.  National  Museum,  where 
are  also  several  other  specimens,  all  like  the  type  and  Chambers' 
specimens  from  Texas. 

GELE^CHIA  ARIZONELLA,  new  species. 

GeUchia  arizoneUa  Busck,  Dyar's  List  Amer.  Lep.,  No.  5716,  1903. 

Antennae  black;  labial  palpi  with  dense  slightly  furrowed  brush, 
black;  the  inside  of  the  second  joint  and  the  middle  of  the  terminal 


Digitized  by 


Google 


No.iaM.     REVISION  OF  AMERICAN  GELECHIID  MOTHS-BUSCK,        857 


joint  with  sparse  whitish  s<*ales  intenuixed.  Face,  head,  and  thomx 
whitish,  but  heavily  overlaid  with  dark  fuscous  scales;  top  of  head 
and  middle  of  thorax  lighter  than  face  and  shoulders.  Forewings 
deep  bronzy  black  with  four  white  markings,  namely,  one  large  out- 
wardly oblique  white  costal  streak  near  base,  the  lower  tip  of  which 
crosses  the  fold;  one  neiirly  elliptical  white  spot  on  the  middle  of  the 
wing;  one  triangular  white  costal  spot  at  the  beginning  of  the  cilia, 
and  opposite  this  a  smaller  dorsal  white  spot. 

The  spots  are  identical  with  those  found  in  the  two  preceding  spe- 
cies, cercerisella  and  qumelhi^  except  that  the  second  costal  spot  in  the 
former  and  the  two  middle  spots  of  the  latter  have  been  replaced  by  the 
single  central  spot  in  iirhoneU<i, 

Hindwings  as  broad  as  forewings;  light  silvery  fuscous,  darker 
along  costa  and  toward  the  tip.  Cilia  a  shade  lighter.  Abdomen 
light  fuscous  with  a  metallic  purple  sheen;  each  joint  is  fringed  pos- 
teriorly with  whitish  scales,  and  the  two  first  joints  are  velvety  yellow- 
ish above. 

Legs  dark  fuscous;  tarsal  joints  narrowly  tipped  with  whitish. 

Alar  expanse. — 13  to  15  mm. 

Ilabitai.  — Arizona. 

Type.—^o.  6373,  U.S.N.M. 

Collected  by  Mr.  E.  A.  Schwarz  in  Santa  Rita  Mountains,  Arizona, 
in  May. 

Very  near  the  foregoing  species  and  the  following,  but  at  once  dis- 
tinguished by  its  dark  head,  its  different  wing  spots,  and  its  unbarred 
legs. 

GBLECHIA  COLORADENSIS,  new  species. 

Oelechia  eoloraderms  Busck,  Dyar's  List  Amer.  I^p.,  No.  6717,  1903. 

Antennce  black;  labial  palpi  with  well -developed  brush;  second 
joint  white,  slightly  sprinkled  with  dark  scales  above,  terminal  joint 
black  with  white  tip.  Face  white;  head  and  thorax  uniform  dark 
purplish  black.  Forewings  deep  purplish  black  with  five  pure  white 
markings,  namely,  an  outwardly  oblique  costal  white  streak  near  base, 
reaching  the  fold:  an  elliptical  white  spot  on  the  middle  of  the  wing; 
an  angulate  white  costal  spot  at  the  beginning  of  the  cilia;  an  opposite 
small  dorsal  white  spot  and  a  small  white  dot  on  the  fold,  below  and 
forward  of  the  central  spot.  Just  before  apex  are  found  a  few  single 
white  scales. 

The  ornamentation  of  the  wing  is  precisely  similar  to  that  of  the 
preceding  species,  arlzrmeUa  Busck,  with  the  addition  of  the  last  men- 
tioned small  white  dot  on  the  fold.  Hindwings  as  broad  as  forewings, 
dark  fuscous. 

Abdomen  above  purplish  black,  below  whitish.  Legs  dark  fuscous 
with  broad  white  bars  on  tibia  and  tarsi  and  with  posterior  coxae 
white. 
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Alar  i>xpmiHe, — 15  to  16  mn\. 

Habitat, — Colorado,  Florida,  South  Carolina. 

Type,—^o.  6374,  U.S.N.M. 

This  species  is  very  close  to  the  foregoing  three  species,  especially 
to  arlzaiidla  Busck,  hut  at  once  distinguished  from  this  by  it8  pui*e 
white  face  and  black  head,  by  its  light  palpi  and  white  barred  legs,  as 
well  as  by  the  slight  difference  in  wing  ornamentation. 

The  name  of  the  species  is  a  misnomer  because  while  the  types  of 
the  species  came  from  Colorado  I  have  subsequently  identified  it  from 
Florida  and  South  Carolina. 

GELECHIA   TRIALBAMACULELLA  Chambers. 

Oa/echia  trlalbamactdella  Chambers,  Cinn.  Quart.  Joum.  Sci.,  II,  1875,  p.  250; 

Bull-  U.  S.  Geol.  Surv.,  Ill,   1878,  p.  147— Riley,  Smith's  List  Lep.  Bor. 

Am.,  No.  5497,  1891— Busck,  Dyar's  List  Amer.  Lep.,  No.  5718,  1903. 
Oelechia  epigxe/la  Chambers,  Joum.  Cinn.  Soc.  Nat.  Hist.,  Ill,  1881,  p.  289. — 

Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5359,  1891. 

Types  of  both  species  with  Chambers'  labels  on  the  pins  are  found 
in  the  Museum  of  Comparative  Zoologj^  in  Cambridge,  and  prove, 
as  the  descriptions  would  indicate,  that  it  is  only  one  species  twice 
described. 

A  large  bred  series,  showing  considerable  variation  in  the  white 
markings,  is  found  in  U.  S.  National  Museum,  determined  by  Lord 
Walsingham  as  epigseella. 

Food  plant —  Vaceinium.  starmneum, — The  following  are  the  notes 
on  this  series  in  the  U.  S.  Department  of  Agriculture,  given  under 
No.  2788: 

An  apparently  very  numerous  larva  of  a  skeletonizer  on  Vaceinium  gtamineum  was 
found  in  Virginia  (presumably  by  Mr.  Theo.  Pergandeand  near  Washington  City) 
on  July  16.  The  larva  fastens  together  two  or  more  leaves  and  feeds  between  them 
on  the  epidermis,  forming  from  its  frass  a  tube,  which  is  open  at  both  ends.  The 
larva  is  about  8  mm.  long,  pale  dirty  yellowish  or  greenish  yellow,  with  six  darker 
yellow  stripes,  head  and  cervical  shield  dark  yellow;  moths  issued  from  July  26  to 
August  17. 

Chambers'  type  was  bred  from  the  nearly  related  Epigma  repens. 

In  U.  S.  National  Museum  is  another  series  of  apparently  this  same 
species  bred  from  sweet  fern,  Compt<mia  aapl^folia^  and  also  identi- 
fied by  Lord  Walsingham  as  epigaeella  Chambers.  This  would  be  an 
unusually  diverse  food  plant  for  a  Gelechiid,  and  I  was  suspicious  that 
the  latter  series  would  prove  another  species,  as  it  eventually  may. 
But  the  rather  ample  material  can  not  be  separated  at  present  except 
by  the  labels,  and  the  notes  on  the  larvae  are  so  similar  that  for  the 
time  being  at  least  I  must  assume  all  to  be  one  species. 

Should  it  ultimately  prove  to  be  two  species  by  more  accurate  obser- 
vations on  the  larvae,  the  species  on  Comptoiiia  might  properly  be 
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given  Chambers'  first  name,  frialbamnculdhi^  and  his  second  name  be 
retained  for  the  feeder  on  Yacclnutni  and  Epigden. 

GBLBCHIA  CONFUSBLLA  Chambers. 

(ielechm  confmella  Chambers,  Cinn.  Quart.  Joam.  Sci.,  II,  1875,  p.  251;  Bull. 

U.  R.  (ieol.  Surv.,  IV,  1878,  p.  142.— Rilky,  Smith's  List  I>ep.  Bor.  Am.,  No. 

5342,  1891.— BuscK,  Dyar'H  List  Amer.  Ltp.,  No.  5719,  1903. 
Depresmria  per»ic<rella  Murtfkli>t,  Rep.  Mich.  St.  Agr.  Coll.,  1899. 
(lelechia  persicrelh  Murtfeldt,  Can.  Knt,,  XXXII,  1900.  p.  164. 

J^ood  plan  t. — Prun  us  persica. 

Ilabitat, — Michigan. 

Cotypes  of  Miss  Murtfeldt's  species  are  in  U.  S.  National  Museum 
under  type  No.  4697. 

The  species  is  very  close  to  the  foregoing  and  1  have  no  doubt  is  the 
same  as  Chambers'  GelechUi  confuHe/hi^  the  type  of  which  is  lost,  but 
the  description  of  which  tallies  in  every  detail  with  the  peach  feeder. 

GBLBCHIA  BIMACULBLLA  Chambers. 

Depressaria  bimacaleUa  Chambers,  Can.  Ent.,  IV,  1872,  pp.  108,  129,  147,  148. 
CreUchia  hmmeulelUt  Chambers,  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  141.— Riley, 

Smith's  List  Lep.  Bor.  Am.,  No.  5326,  1891. — Bcsck,  Dyar's  List  Amer.  Lep., 

No.  5720,  1903. 
Gelechia  (fLita)  temaridLa  Zbller,  Verh.  k.  k.  zool.-bot.  Gesell.  Wien.,  XXIII, 

1873,  p.  264,  pi.  Ill,  fig.  19. 
Gelechia  temariella  Chambers,  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  147. — Riley, 

Smith's  List  Jjep.  Bor.  Am.,  No.  5491,  1891. 
Gelechia  sylnvcolella  Chambers,  Bull.  U.  8.  Geol.  Surv.,  IV,  1878,  pp.  86,  147.— 

Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5489,  1891. 

Type  No.  440  in  the  U.  S.  National  Museum  of  Depressavla  hltnacu- 
Idla^  labeled  in  Chambers'  handwriting  and  dated  1872,  agrees  with  his 
type  specimen  in  the  Museum  of  Compamtive  Zoology  in  Cambridge 
and  shows  that  it  is  identical  with  Zeller's  U^marislla^  type  of  which, 
in  excellent  condition,  is  also  found  in  the  Cambridge  Museum.  The 
type  in  U.  S.  National  Museum  bears  besides  Chambers'  name  lal)el 
also  another  folded  label  in  his  handwriting:  "Congeneric  with  cerce- 
rlselhi  and  perhaps  a  true  Gdechmy  It  also  bears  Lord  Walsingham's 
blue  label  no.  1168. 

The  type  of  Gelechia  sylvcBcoleUa  Chambers, is  lost,  but  the  descrip- 
tion agrees  well  with  the  present  somewhat  variable  species,  and  it 
seems  proper  to  regard  it  as  a  variety  of  it,  as  suggested  by  Chambers. 

Habitat, — Kentucky,  Texas. 

GBLBCHIA  CONTINUBLLA  ZcUcr. 

Gelechia  continuella  Zeller,  Isis,  1839,  p.   198. — Staudinger  and  Rebel,  Cat. 

I^p.  Eur.,  II,  No.  2597,  1901.— Moeschler,  Wiener  ent.  Monatsohr.,  1864, 

p.  200.— Grote,  Can.  Ent,  IV,  1872,  p.  126.— Riley,  Smith's  List  Lep.  Bor. 

Am.,  No.  5343,  1891.— Busck,  Dyar's  List  Amer.  Lep.,  No.  5721,  1C03. 
Gelechia  trimaculella  Packard,  Proc.  Boat.  Soc.  Nat.  Hist.,  XI,  1867,  p.  61. 
Gelechia  albomaculeUa  Chambers,  Can.  Ent.,  VII,  1875,  p.  209;  Bull.  U.  S.  Geol. 

Surv.,  IV,  1878,  p.  141.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5306, 1891. 
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Moeschler  originally  recorded  contimiella  from  Labi-ador.  In  the 
Museum  of  Comparative  Zoology  in  CamViridge  are  Paci*rd\s  two 
types  of  triinacid^lla^  also  described  from  Labrador. 

So  far  as  the  specimens,  which  are  in  poor  condition,  permit  com- 
parison, they  agree  in  every  respect  with  authentic  European  speci- 
men of  continuelhi  Zeller  in  U.  S.  National  Museum.  From  the  Kel- 
anger  collection  in  Laval  University,  Quebec,  I  have  obtained  the 
unique  type  of  Chambers'  Gelechia  albatiKiciilellu.  It  is  in  poor  con- 
dition, without  palpi  and  wings  on  one  side,  but  recognizable,  and 
undoubtedly  authentic,  with  Chambers'  label  on  the  pin.  It  is  same 
species  as  trimaciilAla  Packard. 

The  types  of  the  latter  in  Cambridge  bear  Lord  Walsingham's  blue 
labels  no.  838-889,  corresponding  to  his  identification  in  his  notebook,* 
trhnaculella  Packard. 

The  American  specimens  agree  with  the  European  in  having  veins 
3  and  4  and  6  and  7  on  hindwing  shortstalked. 

GELECHIA  RIBESELLA  Chambers. 

Gelechia  ribesella  Chambebs,  Cinn.  Quart.  Journ.  Sci.,  II,  1876,  p.  290;  Ball. 
U.  S.  Geol.  Surv.,  Ill,  1877,  p.  128;  Bull.  U.  S.  Geol.  Surv.,  iV,  1878,  p. 
146.— RiLEV,  Smith's  LiatLep.  Bor.  Am.,  No. 5467, 1891.— Busck,  Dyar^aList 
Amer.  I^p.,  No.  5722,  1903. 

The  unique  type  of  this  species  is  in  the  Museum  of  Comparative 
Zoology  in  Cambridge  in  good  condition.  It  is  a  tine,  well-described, 
and  easily  recognized  species. 

Chambers  bred  it  from  currant  in  Colorado  at  an  altitude  of  8,500 
feet. 

In  the  IT.  S.  National  Museum  is  a  fine  series,  bred  last  summer 
from  currant  in  Colorado  by  Dr.  Harrison  G.  Dyar. 

GELECHIA  TROPHELLA,  new  species. 

Gelechia  trophella  BrscK,  Dyar' 8  List  Amer.  I^p.,  No.  5723,  1903. 

Antennae  light  silvery  fuscous,  with  narrow  black  annulations.  Sec- 
ond joint  of  labial  palpi  with  well-developed  brush,  longer  at  base  than 
at  apex;  silvery  white  liberally  mottled  with  black;  underside  of  brush 
black;  terminal  joint  black,  slightly  sprinkled  with  white  scales. 
Lower  part  of  face  and  tongue  ocherous;  upper  part  of  face,  head, 
and  thorax  light  fuscous,  intermixed  with  white  and  black  metallic 
scales.  Basal  half  of  forewings  dark  iridescent  fuscous,  liberally 
intermixed  with  white  and  l)lack  scales.  At  basal  third  is  an  oblique 
outwardly  directed  black  costal  streak,  somewhat  wider  at  its  lower 
end  on  the  cell.  Outer  half  of  forewings  shining  black,  with  sparse 
white  scales  around  the  edges.     At  apical  third  is  a  transverse,  per- 

^  See  preface,  p.  768. 
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pendicular,  slightly  outwardly  angulated  white  fascia  across  the  wing. 
Cilia  purpli-sh  white,  with  sparse  black  scales  intermixed. 

Hindwings  as  broad  as  forewings,  light  shining  fuscous;  cilia  lighter 
yellowish  fuscous.  Abdomen  light  iridescent  purplish  fuscous.  Legs 
bluish  black,  mottled  with  white  scales;  tarsi  dark  purple,  with  each 
joint  tipped  with  white. 

AUir  esopiinse, — 15  to  16  mm. 

Food  plant .  — Oak. 

Habitat,  — Colorado. 

Type.—^o.  6375,  U.S.N.M. 

This  species  comes  nearest  co^itlnadUi  Zeller,  but  has  the  fascia  well 
defined  and  is  easily  distinguished  from  that  species  by  its  dark  head 
and  long  brush  on  the  labial  palpi. 

The  types  were  bred  by  Dr.  Harrison  G.  Dyar,  who  has  given  me 
the  following  notes  on  the  larva: 

Larmi. — Head  and  cervical  shield  black;  bo<ly  pale,  thickly  mottled  with  red 
brown,  obscurely  longitudinally  lined  and  leading  pale  spaces  aliout  the  minute  black 
tubercles.  Dorsal  line  geminate,  irregular;  suMorsal  broader,  blotched  below  tuber- 
cle i;  lateral  and  two  subventral  lines  obscure.  Thoracic  feet  black;  anal  plate 
brown  bordered. 

On  oak  in  the  Platte  Canyon,  Colorado.     Imago  June  18. 

GELECHIA  LUGUBRELLA  Fabricius. 

Gelechia  lugubrella  Fabricius,  Ent.  Syst,  HI,  1794,  2,299,  54. — Stal'dincjer  and 
Rebel,  Cat.  I^p.  Eur.,  II,  No.  2617,  1901.— Busck,  Dyar*s  List  Amer.  Lep., 
No.  5724,  1903. 

In  Professor  Fernald's  collection  are  two  specimens  from  Orono, 
Maine,  determined  by  Lord  Walsingham  as  Geh^xhin  hujubi'eUa  Fabri- 
cius. They  bear  his  blue  labels  no.  99  and  213  and  undoubtedly  belong 
to  this  European  species,  which  must  thus  be  included  in  the  American 
list. 

In  the  U.  S.  National  Museum  is  a  good  series  of  European  speci- 
mens. 

The  species  is  very  distinct  from  its  nearest  allies  and  easil}'  recog- 
nized by  its  two  white  wing  markings,  the  oblique  white  streak  at 
basal  third  and  the  narrow  inwardly  curved  white  fascia  at  apical  third. 

GELECHIA  ALBILORELLA  Zeller. 

Gelechia  albilorella  Zeller,  Verb.  k.  k.,  zool.-bot.  Gesell.  Wien,  XXIII,  1873, 
p.  261,  pi.  iii,  fig.  16.— Chambers,  Bull.  U.  8.  Geol.  Surv.,  I\  ,  1878,  p.  141.— 
Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5303,  1891.— Busck,  Dyar*s  List 
Amer.  Lep.,  No.  5725,  1903. 

Gelechia  trifasciella  Chambers,  Cinn.  Quart.  Journ.,  II,  1875,  p.  252;  Can.  Ent., 
IX,  1877,  p.  24;  Bull.  U.  S.  (Jeol.  Sur\-.,  IV,  1878,  p.  147.— Riley,  Smith's 
List  Lep.  Bor.  Am.,  No.  541)8,  1891. 

Type  No.  464,  in  the  W  S.  National  Museum,  of  irifaxridla^  with 
Chambers'  label  on  the  pin,  is  identical  with  two  tyj^es  in  Cambridge 
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Museum;  also  with  Chambers'  labels.  One  of  these  bears  Lord  Wal- 
singham's  blue  label  No.  1004,  corresponding  to  his  identification  in 
his  notebook,^  trifascielfa  Chambers. 

These  types  agree  exactly  with  Zeller's  description  and  figure  of 
(dbil^/rella^  a  specimen  of  which,  identified  by  Lord  Walsingham,  is  in 
U.  S.  National  Museum. 

This  striking  species  is  common  in  collections  from  Arizona,  Colo- 
rado, and  Texas. 

GELECHIA  DENTELLA,  new  species. 

Gelechiu  denteUa  Buhck,  Dyar's  List  Auier.  Lep.,  No.  5720,  1903. 

Antennjc  dark  fuscous,  with  lighter  faint  annulations.  Labial  palpi 
with  well-developed  brush;  second  joint  yellowish  white;  terminal 
joint  white,  with  a  fuscous  annulation  before  the  tip. 

Face,  head,  and  thorax  yellowish  white;  shoulders  black.  Forewings 
black  and  yellowish  white,  as  follows:  Costal  half  from  Imse  to  apical, 
two-fifths  black,  and  entire  apical  two-fifths  black  except  two  small 
opposite  costal  and  dorsal  spote,  which  are  yellowish  white.  Dorsal 
half  of  wing  from  base  to-  apical,  two-fifths  yellowish  white.  The 
white  part  projects  upward  at  apical  two-fifths  to  the  costal  edge  and 
has  another  slight  projection  into  the  costal  black  part  at  basal  third 
of  the  wing.     Cilia  black. 

Hindwings  broader  than  forewings,  light  yellowish  gray;  abdomen 
light  yellowish  fuscous;  legs  3*ellowish  white,  barred  with  black. 

Al<ir  expanse. — 9  to  10  nun. 

Ilahita/t. — ^Phoenix,  Arizona. 

Type.—^o,  6376,  U.S.N.M. 

Cotypes  in  collection  of  Mr.  William  D.  Kearfott,  to  whom  I  am 
indebted  for  this  and  the  two  following  similar  species. 

Close  to  the  following  two  species,  sintrella  and  ahdomhiella^  but  dis- 
tinguished from  them  by  the  absence  of  any  white  on  basal  three-fifths 
of  costal  half  of  fore  wing. 

GELECHIA   SISTRELLA,  new  species. 

Gelechia  sistrelhi  Busck,  Dyar's  List  Amer.  Lep.,  No.  5727,  1903. 

Antennae  black,  with  narrow,  indistinct  white  annulations;  labial 
palpi  with  well-developed  brush;  second  joint  white;  terminal  joint 
white,  sprinkled  with  black,  and  with  tip  black;  face,  head,  and  tho- 
rax white;  shoulders  black;  fore  wing,  deep  black  and  pure  silvery 
white,  as  follows:  A  broad  longitudinal  black  in  the  middle  of  the 
wing,  equidistant  from  the  cosbil  and  dorsal  edge,  starting  at  base  of 
costa  and  reaching  one-half  of  the  length  of  the  wing,  where  it  turns 


^Bee  preface,  page  768. 
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sharply  rectangularly  upward,  reaching  costal  edge  and  thus  inclosing 
a  narrow,  longitudinal  costal  white  patch;  apical  two-fifths  black, 
with  two  large  rounded  opposite  costal  and  dorsal  spot^,  white.  The 
rest  of  the  wing — that  is,  the  basal  half  of  the  dorsal  edge  and  a  per- 
pendicular, nearly  straight  fascia  just  outside  the  middle  of  the  wing- 
is  white.  Cilia  black,  tipped  with  whitish;  hindwings  broader  than 
forewings,  silvery  fuscous;  al>donien  dark  fuscous  and  tuft  yellowish; 
legs  white,  with  black  bars  on  the  outside. 

Alar  exjKtnse.-^d  to  10  mm. 

Habitat, — Phoenix,  Arizona. 

Type,—^o.  6377,  U.S.N.M.  . 

Cotypes  in  collection  of  Mr.  William  D.  Kearfott.  Very  similar 
to  the  preceding  species,  but  at  once  distinguished  by  the  white  basal 
costal  patch. 

GBLECHIA  ABDOMINELLA,  new  species. 

Gelechia  abdomineUa  Busck,  Dyar*8  List  Ainer.  Lej).,  No.  5728,  1903. 

Antennae  black,  with  sharp  white  annulations.  Labial  palpi  with 
second  joint  white;  brush  well  developed;  terminal  joint  white,  with 
slight  fuscous  shading  in  front;  tip  white. 

Face,  head,  and  thorax  white,  with  a  faint  ocherous  tint;  shoulders 
black. 

Forewings  black  and  white,  as  follows:  Extreme  base  of  costa 
black;  a  large  triangular  costal  spot  before  the  middle  of  the  wing, 
with  tip  reaching  beyond  the  fold,  black,  with  a  central  dot  on  the 
costa,  white.  Apical  two-fifths  of  wing  black,  with  a  costal  and  dorsal 
triangular  white  spot  at  the  beginning  of  the  cilia  nearly  or  quite 
reaching  each  other  with  their  thinly  extended  tips.  Rest  of  fore- 
wing— that  is,  the  dorsal  three-fifths,  with  two  upward  projections 
reaching  the  costal  edge  on  each  side  of  the  co.stal  black  triangular 
spot — white,  with  a  faint  ocherous  tint.     Ciiia  blackish. 

Hindwings  broader  than  forewings,  light  silvery  gray.  Abdomen 
and  hindlegs  light  silvery  salmon  red;  forelegs  white,  barred  with 
black. 

Alar  expanse. — 9  to  10  mm. 

Uahitat, — Phoenix,  Arizona. 

Type,—^o.  6378,  U.S.N.M. 

Cotypes  in  collection  ot  Mr.  William  D.  Kearfott. 

Very  similar  in  size  and  general  habitus  to  the  two  foregoing  spe- 
cies; so  similar  that  by  superficial  examination  they  might  all  be  taken 
to  represent  one  species,  which,  however,  the  constancy  in  their  dif- 
ferences clearly  shows  that  they  are  not.  The  present  species  is 
easily  recognized  by  its  peculiarly  colored  abdomen,  as  well  as  by  the 
isolated  triangular  costal  black  spot. 
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QELBCHIA  BASQUELLA  Chambers. 

Oecopfiora  basqueUa  Chambers,  Can.  Ent.,  VII,  p.  92. 

Gelechia  IxmjudUi  Chamberh,  Can.  Ent.,  VII,  1875,  p.  124.— BrHCK,  Dyar's  List 
Amer.  Lep.,  No.  5729,  19a3. 

Gelechia  (f)  basqrieUa  Chambebm,  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  pp.  87, 142. 

Gelechia  (Bryothro])haf)  hanqueWi  Walsinoham,  Trans.  Am.  Ent.  Soc.  Phila.,  X, 
1882,  p.  178. 

Gelechia  fmsquelUi  Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5329,  1891. — Walsino- 
ham, Proc.  Zool.  Soc.  Ivond.,  1897,  p.  75. 

Gelechia  costifmndella  MOschler,  Abhand.  d.  Senckenb.  naturf.  Oes.,  XVI,  1889, 
p.  334.— Walsinoham,  Proc.  Zool.  Soc.  Lond.,  1892,  p.  519. 

Chambers'  type  is  in  the  Museum  of  Comparative  Zoology,  Cam- 
bridge, and  is  identical  with  specimens  in  Professor  Fernald's  collec- 
tion and  in  Dr.  William  Dietz's  collection,  named  by  Lord  Walsingfham, 
who  recorded  this  species  from  the  West  Indies  and  found  the  syn- 
onymy with  MOschler's  costlpfnictella. 

I  have  collected  this  species  at  light  in  the  District  of  Columbia 
and  found  its  food  plant  and  larva  there;  I  have  also  taken  npeciraens 
in  Kentucky,  Key  West,  Florida,  Porto  Rico,  and  St.  Thomas,  West 
Indies.  In  the  National  Museum  are,  besides  these  specimens,  othere 
from  Kansas,  Iowa,  and  Texas. 

The  species  has  veins  3  and  4  in  the  forewings  stalked,  but  agree 
otherwise  with  the  definition  of  the  present  genus,  and  seems  close  to 
the  three  foregoing  species.     Veins  6  and  7  in  hindwing-s  are  stalked. 

Foodpliint, — Cassia  chain aecrista. 

The  larva  is  when  full-grown  about  10  mm.  long,  with  head  and 
thoracic  shield  and  feet  shining  black  and  with  the  three  thoracic  seg- 
ments, except  anterior  part  of  the  third  joint,  deep  purplish  red;  the 
rest  of  the  body  is  green,  with  very  small,  deep  black  tubercles  emit- 
ting short  dark  hairs. 

Dr.  Dyar  has  kindly  drawn  up  the  following  technical  description; 

Larva. — Head  rounded,  bilol)ed,  full,  oblique  and  retracted;  mouth  projecting;  the 
labium  and  spinneret  prominent;  clypeus  high,  triangular,  antenna?  smaW;  fihimng 
black,  labium,  and  epistoma  pale;  width,  .6  mm.    Body  cylindrical,  normal;  joints 2  to 
3  and  12  to  13  tai>ering;  thoracic  feet  distinct,  the  joints  black  ringed;  abdominal  feet 
slender,  rather  small,  normal,  the  crochets  in  a  complete  ring  about  the  small,  circular 
planta;  cervical  shield  large,  transverse,  rounded  on  the  posterior  corners,  shining 
black,  cut  by  a  fine,  faint,  pale  doi-sal  line;  joints  2  and  3  entirely  dark  vinous  except 
the  neck  in  front  of  the  cervical  shield;  joint  4  in  the  incisure  in  front  and  in  a  broad 
band  on  the  j)osterior  third  of  the  same  dark  vinous,  extending  even  on  the  venter. 
The  white  area  thus  formed  on  the  anterior  part  of  joint  4  on  the  otherwise  uniformly 
red  thorax  appears  irregularly  edged  and  lumpy.    Rest  of  Ixxiy  whitish,  immaculate, 
greenish  from  the  blood.     Tubercles  small,  round,  black  but  distinct^  baring  short, 
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V  contiguous,  in  line,  vi  subventral  posteriorly,  vii  of  three  contiguous  tubercles  on 
the  anterior  side  of  the  leg  base,  viii  on  the  inner  side  of  the  leg  base.  Spiracles 
small,  black  ringed;  anal  shield  pale  brown,  distinct;  anal  feet  with  brownish  outer 
shields. 

GELECHIA  PAULELLA,  new  species. 

Gdechia  paukUa  Busck,  Dyar's  List  Amer.  Lep.,  No.  5730,  1903. 

Antennse  dark  brown  with  indistinct  yellowish  annulations.  Labial 
palpi  yellowish  white  with  base  of  second  joint  and  extreme  tip  of  ter- 
minal joint  brown.  Brush  well  developed  undivided  face;  head  and 
thorax  yellowish  white,  shoulders  dark  brown.  Forewings  shining 
dark  blackish  brown  with  white  markings.  Entire  dorsal  edge  white, 
this  color  reaching  up  the  fold  except  right  at  base  and  slightly  cross- 
ing  the  fold  with  an  oblase  upward  projection  at  apical  third  of  the 
wing.  Beginning  at  basal  one-fourth  of  costa  and  reaching  the  costal 
white  part  is  a  sharply  defined  outwardly  directed  white  fascia.  At  api- 
cal fourth  of  the  wing  and  nearly  perpendicular  on  the  costal  edge  is 
another  narrower  white  fascia,  somewhat  dilated  on  the  costal  edge. 

Between  these  two  fasciae,  at  the  middle  of  the  wing,  is  a  large  nearly 
semicircular  white  costal  spot. 

Cilia  white,  sparsely  sprinkled  with  dark  brown  scales. 

The  white  markings  show  indistinctly  through  on  the  underside  of 
the  wings. 

Hindwing  broader  than  forewings,  silvery  pale  gray,  nearly  white; 
cilia  yellowish. 

Abdomen  light  yellowish  fuscous.  Legs  yellowish;  tarsi  sprinkled 
with  fuscous. 

Alar  expanse. — 13  to  23  mm. 

Habitat. — Arizona,  Colorado. 

Type.—^o.  6379,  U.S.N.M. 

This  distinct  and  fine  species  is  described  from  numerous  specimens 
collected  in  Arizona  and  Colorado  and  received  from  several  sources 
(Schwarz,  Dyar,  Gillette,  Barnes). 

The  specimens  vary  very  much  in  size,  the  largest  being  by  far  the 
commonest,  but  the  ornamentation  is  constant,  and  I  have  no  hesitation 
in  including  the  small  specimens  as  the  same  species. 

The  species  comes  nearest  the  following  and  Gelechia  packardella 
Chambers,  but  clearly  has  a  quite  different  ornamentation. 

GELECHIA  UNIPASCIELLA,  new  species. 

Gelechia  unifascieUa  Busck,  Dyar's  List  Amer.  Lep.,  No.  5731, 1903. 

Antennae  deep  black.     Labial  palpi  with  second  joint  pure  white 
except  the  base,  which  is  black  on  the  outside;  brush  well  developed, 
longer  at  base  than  at  apex,  not  furrowed;  terminal  joint  black, 
sprinkled  on  the  outside  toward  the  base  with  white  scales. 
Proc.  N.  M.  vol.  xxv— 02 55 
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Face,  head,  and  thorax  pure  silvery  white,  patagia  black.  Fore- 
wings  deep  bronzy  black,  with  dorsal  edge  below  the  fold,  from  base 
to  cilia  white,  and  v\  ith  a  white  narrow  inwardly  curved  fascia  at 
apical  fourth. 

The  black  part  of  the  wing  is  found,  under  a  lens,  to  be  slightly 
sprinkled  with  minute  bluish  white  atoms. 

Cilia  white  sprinkled  with  black  scales.  Hindwings  broader  than 
forewings,  shining  light  fuscous,  cilia  with  a  yellowish  tint. 

Abdomen  light  silvery  and  purplish  fascous,  with  the  two  first 
joints  yellowish  above,  below  sprinkled  with  white. 

Legs  purplish  black,  sprinkled  with  white  scales  and  with  each 
joint  slightly  tipped  with  white. 

Alar  expanse. — 18  mm. 

Habitat,  — ^A  rizona. 

Type.—^o.  6380,  U.S.N.M. 

A  striking  and  distinct  species  near  the  foregoing,  collected  at 
Williams,  Arizona,  in  July,  by  Mr.  H.  S.  Barber. 

GELECHIA  PACKARDELLA  Chambers. 

Gelechia  packardeOa  Chambers,  Bull.  U.  S.  Geol.  Surv.,  Ill,  1877,  p.  143;  IV, 
1878,  p.  145.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5437,  1891.— Bcsck, 
Dyar's  List  Amer.  Lep.,  No.  5732,  1903. 

I  have  not  yet  definitely  determined  this  species,  the  type  of  which 
is  lost,  but  it  evidently  belongs  in  this  immediate  group  and  will,  when 
found,  easily  be  identified  from  the  description. 

Habitat. — Colorado. 

GELECHIA  ARISTELLA,  new  species. 
Gelechia  aristella  Busck,  Dyar's  List  Amer.  Lep.,  No.  5733,  1903. 

Antennae  dark,  shining  brown.  Labial  palpi  with  well-developed 
spreading  furrowed  brush,  second  joint  light  canary  yellow,  terminal 
joint  whitish,  sprinkled  with  sparse  light  fuscous  scales.  Face,  head, 
and  thorax  light,  clear  canary  yellow;  patagia  black. 

Forewings  deep  purplish  black  with  two  conspicious  broad  longi- 
tudinal canary-yellow  streaks;  one  from  base  along  and  immediately 
below  the  costal  edge  to  apical  third;  the  other,  which  is  broader,  from 
base  along  and  including  the  entire  dorsal  edge  nearly  to  apex.  Cilia 
dark  purplish  fuscous. 

Hindwings  much  broader  than  forewings,  light  silvery  fuscous,  cilia 
still  a  shade  lighter. 

Abdomen  light  purplish  gray;  anterior  joints  above  velvety  3'el- 
lowish. 

Legs  purple,  sprinkled  with  white  scales. 

Alar  expanse. — 22  mm. 
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Ilahitat,  — Arizona. 

Type.—^o.  6381,  U.S.N.M. 

Collected  in  July  at  Williams,  Arizona,  by  Mr.  H.  S.  Barber. 

This  beautiful  large  species,  which  can  not  well  be  mistaken  for  any 
described  American  species,  may  be  at  once  distinguished  by  the  yel- 
low coloring  and  the  longitudinal  ornamentation. 

GELECHIA  THORACEALBELLA  Chambers. 

Gdechia  thoracealbella  Chambers,  Can.  Ent,  VI,  1874,  p.  235;  Cinn.  Quart.  Joum. 
Sci.,  II,  1875,  p.  252;  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  147.— Rilby, 
Smith's  List  Lep.  Bor.  Am.,  No.  5492, 1891. — Busck,  Dyar's  List  Amer.  Lep., 
No.  5734,  1903. 

Types  of  this  species  were  examined  in  the  Museum  of  Comparative 
Zoology  in  Cambridge  and  found  to  be  identical  with  specimen  in  U.  S. 
National  Museum  bearing  Chambers'  label,   Gelechia  thm^acealhella. 

Both  are  in  poor  condition,  but  recognizable  from  the  description, 
and  unlike  any  other  species  known  to  me. 

HabitaL  — ^Texas. 

GELECHIA  MINIMACULELLA  Chambers. 

G^^iec/ita  mimmaat/e//a  Chambers,  Can.  Ent.,  VI,  1874,  p.  235. — Bubck,  Dyar's 

List  Amer.  Lep.,  No.  5735,  1903. 
Gelechia  minimmaculeUa  Chambers,  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  145. — 

Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5410,  1891. 

This  species,  of  which  the  unique  tj^pe  is  found  in  Cambridge,  is 
very  similar  to  the  foregoing,  thoracealbella  Chambers,  but  distin- 
guished by  the  small  ochreous  discal  dots. 

The  type  is  in  comparatively  good  condition,  except  lacking  the 
palpi;  but  it  is  unspread,  and  consequently  the  venation  has  not  been 
examined.  I  am,  however,  quite  assured  from  its  general  appearance 
that  it  is  a  true  Gelechia.  It  is  a  large  blackish-brown  species  with 
light  ochreous  head,  thorax,  and  (according  to  Chambers)  labial  palpi. 
The  very  faint  small  ochreous  markings  on  the  forewings  are  well 
described  by  Chambei-s. 

Habitat .  — ^Texas. 

GELECHIA  OCHREOSUFFUSELLA  Chambers. 

Gelechia  ochreomtffmeUti  Chambers,  Can.  Ent,  VI,  1874,  p.  236;  Cinn.  Quart. 

Joum.  Sci.,  II,  1875,  p.  255;  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  145.— 

Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5430,  1891.— Busck,  Dyar's  List 

Amer.  Lep.,  No.  5736,  1903. 
Gelechia  depressostrigella  Chambers,  Can.    Ent,  VI,  1874,  p.  236;   Bull.  IH  8. 

Geol.  Surv.,  Ill,  1878,  p.  142.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5350, 

1891. 
Gelechia  depussostrigella  Chambers,  Cinn.  Quart.  Joum.  Sci.,  II,  1875,  p.  255. 

Type  no.  450  in  the  U.  S.  National  Museum  of  depressostrigell^i  is 
like  the  type  in  Professor  Fernald's  collection  of  that  species  and 
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the  same  as  eight  types  in  the  Museum  of  Comparative  2iOology  in 
Cambridge  labeled  by  Chambers  depressostrigdla. 

All  of  these  types  agree  with  the  description  and  are  undoubtedly 
authentic. 

So  far  as  known  to  me  no  authentic  specimen  labeled  ochreomf- 
fusdla  is  in  existence,  and  the  above  synonomy  is  established  merely 
on  Chambers'  evidence. 

The  two  species  are  described  from  Texas,  one  right  above  the 
other,*  and  there.  Chambers  thinks,  they  are  two  different  species, 
though  he  says  that  they  resemble  each  other.  He  writes  that  the 
color  of  head  and  palpi  are  different  in  the  two  species,  but  does  not 
give  the  color  of  one  of  them  {depressostrigellu)^  and  the  color  given 
for  the  other  suits  his  own  authentic  specimens  of  the  first. 

Later*  he  corrects  his  description  somewhat  and  says  that  they  may 
be  one  and  the  same  species. 

As  the  many  types  of  ctepresaostrigdla  show  some  little  variation,  it 
seems  under  the  circumstances  admissible  to  place  the  two  names  as 
synonyms,  thus  lessening  the  previous  long  list  of  unknown  species. 

Should  future  collecting  reveal  two  closely  similar  species,  which 
with  sufficient  probability  can  be  referred  to  the  two  species,  then,  of 
course,  the  second  name  should  be  resurrected  and  retained  for  the 
species  represented  by  the  types. 

In  the  U.  S.  National  Museum,  besides  the  tj'^pe,  there  is  one  speci- 
men labeled  by  Lord  Walsingham,  Gdechia  depresaostrigdla.  This,  as 
all  the  types,  came  from  Texas. 

GELECHIA  STRIATELLA,  new  species 
Gdechia  striatella  Busck,  Dyar*8  List  Amer.  Lep.,  No.  5737,  1903. 

AntenncB  shining  dark  brown,  slightly  serrate  toward  the  tip. 
Labial  palpi  with  well-developed  furrowed  brush,  ocherous  white, 
thickly  sprinkled  with  black  and  gray  scales,  underside  of  brush  nearly 
black. 

Face  whitish;  head  and  thorax  clothed  with  light  bluish  gray  scales, 
each  scale  slightly  tipped  with  black  or  gray,  which  produces  to  the 
naked  eye  a  uniform  dark-gray  color. 

Forewings  with  ground  color  light  whitish  gray,  thickly  sprinkled 
with  darker  gray,  brown,  and  black  scales,  which  are  arranged  in 
indistinct  narrow  longitudinal  darker  lines,  somewhat  more  pronounced 
in  the  apical  part  of  the  wing,  but  even  there  not  clearly  perceptible 
to  the  naked  eye.  Along  the  fold  and  at  the  dorsal  cilia  the  wing  is 
faintly  suffused  with  ocherous.  Cilia  whitish,  sprinkled  with  black 
dots. 

»Can.  Ent,  VI,  p.  236. 

'Cinn.  Quart.  Joum.  Sci.,  II,  p.  266. 
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Hindwings  a  little  broader  than  forewings,  shining  light  ocherous 
fuscous;  cilia  golden  gray. 

Abdomen  metallic  yellowish  fuscous,  underside  darker,  sprinkled 
with  black  scales. 

Forelegs  on  the  outside  black,  on  the  inside  whitish;  tarsi  black, 
each  joint  tipped  with  ocherous.  The  other  legs  are  light  gray,  sprin- 
kled with  black  scales;  tuft  on  posterior  tibial  yellowish. 

Alar  eitpanse. — 16  to  17.5  mm. 

Habitat, — Arizona. 

Type.— "Ho.  6382,  U.S.N.M. 

This  species  is  very  near  the  foregoing,  and  I  have  tried  hard  to 
convince  myself  that  it  might  be  ochreomffusella  (distinct  from  depres- 
aostrigella)^  but  I  can  not  make  the  description  apply. 

The  light  whitish  ground  color  and  the  fainter  striation  distinguish 
it  from  Chambers'  ocherous  brown  species. 

Described  from  more  than  forty  specimens  in  good  condition,  all 
from  Arizona,  and  mostly  collected  by  Mr.  E.  A.  Schwarz  in  Santa 
Rita  Mountains  in  May. 

This  large  series  shows  hardly  any  variation. 

GELECHIA  OCHREOSTRiGELLA   Chambers. 

Oelechia  ochreostrigella  Chambers,  Cinn.  Quart.  Joum.  8d.,  II,  1875,  p.  247;  Can. 
Ent,  X,  1878,  p.  54;  Bull.  U.  S.  Geol.  Surv.,  IV,  p.  145.— Riley,  Smith's 
List  Lep.  Bor.  Am.,  No.  5431,  1891.— Busck,  Dyar's.  List  Amer.  Lep.,  No. 
5738,  1903. 

Not  Oelechia  ochreostrigella  Chambers,  Bull.  U.  S.  Greol.  Surv.,  Ill,  1877,  p.  126. 

Chambers  described  two  different  insects  under  the  name  Gdechia 
ochreostrigella^  types  of  both  of  which  I  have  examined  in  the  Museum 
of  Comparative  Zoology  in  Cambridge. 

The  last  described  is  a  Gnorlinoschema^  and  will  be  found  treated 
under  that  genus  (p.  831). 

The  other  (the  present)  species  is  a  typical  Gelechia  quite  similar  to 
ochreoHnffmeUa^  but  easily  distinguished  by  its  ocherous  head  and 
thorax  and  the  dark,  nearly  black,  basal  costal  part  of  the  wing. 

In  the  U.  S.  National  Museum  is  a  specimen  from  California,  which 
was  also  the  locality  of  the  type. 

GELECHIA    HIBISCELLA,  new  species. 

Oelechia  hibiscella  Busck,  Dyar's  List  Amer.  Lep.,  No.  5739.  1903. 

Antennas  dark  brown,  not  annulated,  slightly  serrate  toward  the  tip. 

Labial  palpi  with  well -developed  spreading  brush,  yellowish  white; 
second  joint  with  a  few  black  scales  on  the  outside;  terminal  joint 
with  tip  and  one  annulation  near  base  black. 

Face,  head,  and  thorax  shining  ocherous  white;  shoulders  purplish 
black.     Costal  half  of  forewings  dark  brown,  in  some  specimens  nearly 
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black;  dorsal  half  including  apex  light  ocherous  brown,  in  some  speci- 
mens whitish.  The  limit  between  these  two  parts  of  the  wing  is  not 
very  definite  and  somewhat  variable. 

In  the  dark  costal  part  are  found  lighter,  yellowish  brown,  irregular 
patches,  one  large  indistinct  at  the  middle  of  the  costa,  one  small 
rather  more  distinct  costal  spot  at  the  beginning  of  the  cilia  and  in 
some  specimens  others  not  well  defined.  In  the  dorsal  light  part  of 
the  wing  are  ill-defined  darker  shadings  and  the  veins  are  indicated 
darker  so  as  to  produce  a  striate  effect.  On  the  fold  at  the  basal  one- 
third  is  a  small  nearl}'^  black  spot  which  seems  to  be  constant.  Like- 
wise is  a  row  of  black  dots  around  the  apical  edge  constant  in  all 
my  specimens.     The  other  markings  are  more  or  less  varying. 

Hindwings  a  little  broader  than  forewings,  light  bluish  fuscous; 
cilia  yellowish.  Abdomen  yellow.  Legs  dark  purple  with  yellowish 
white  bars  on  the  outside  and  with  tarsal  white  annulations. 

Alar  expanse. — 16  to  17  mm. 

Habitat. — District  of  Columbia. 

Food  plant. — IIlhiHcus  nxoscheuios. 

Type.— No.  6383,  U.S.N.M. 

This  species  is  quite  near  to  the  foregoing  species,  ochreostrigella 
Chambers,  but  not  so  conspicuously  streaked  and  with  light,  dark 
annulated,  third  joint  of  labial  palpi  instead  of  the  uniformly  dark, 
nearly  black,  terminal  joint  in  ochreoHtrigella. 

I  have  reared  this  variable,  but  always  easily  recognized  species 
repeatedly  from  the  comimon  swamp  rose  mallow. 

The  larva  is  rather  large  when  full  grown  in  proportion  to  the 
imago,  being  22-23  mm.  long  and  with  greatest  width  2.2  mm.  It  is 
cylindrical,  only  slightly  tapering  fore  and  back.  Head  rounded, 
shorter  than  wide,  black  with  reddish  brown  vertex;  width,  1.3  mm. 
First  thoracic  segment  somewhat  narrower  than  the  following  joint, 
reddish;  thoracic  shield  black;  width,  1.6  mm.;  length,  0.7  mm.; 
straight  in  front  and  nearly  straight  posteriorly.  Second  thoracic 
segment  dark  reddish,  with  anterior  part  white  above.  Third  thoracic 
segment  and  the  rest  of  the  body  white;  on  the  posterior  half  of  this 
joint  begin  six  wavy  narrow  interrupted  longitudinal  dark  reddish  dor- 
sal lines,  which  run  through  on  all  the  rest  of  the  segments.  These 
lines  are  darker  in  the  young  larvae,  which  otherwise  are  like  the  full- 
grown  larvae.  Tubercles  shining  deep  black,  bearing  short  black  hairs; 
they  are  arranged  conspicuously  on  the  white  part  between  the  dark 
lines.  Ventral  part  of  the  abdominal  segments  white.  Thoracic  feet 
black;  abdominal  prolegs  normal,  white,  with  a  complete  circle  of 
brownish  hooks. 

The  larva  feeds  on  the  leaves  or  in  the  capsules,  generally  in  large 
numbers  together;  when  ready  to  pupate  they  partially  bite  off  one  or 
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more  leaves,  which  thus  dr}'  up  and  crumple  and  afford  convenient 
shelter;  or  others  find  room  in  the  dried  fruit  or  between  it  and  the 
large  surrounding  calyx.  The  species  overwinters  as  larva,  and  two 
generations  are  found  in  this  locality,  the  imagoes  issuing  from  the 
hibernated  larva  in  May  and  from  the  sunmier  brood  in  August. 

GELECHIA  COCKERELLI,  new  species. 
Oelechia  cockerelli  Busck,  Dyar's  List  Amer.  Lep.,  No.  5740,  1903. 

Antenna  dark  brown  with  indistinct  yellow  annulations.  Labial 
palpi  are  long  and  slender,  brush  on  second  joint  only  slightly  devel- 
oped; white  with  a  few  dark  scales;  terminal  joint  somewhat  darker, 
yellowish.  Face  yellowish  white.  Head  and  thorax  rust  yellow, 
thorax  with  three  longitudinal  blackish  lines. 

Forewings  light  yellowish  brown,  with  dark  blackish  brown  mark- 
ings; on  dorsal  edge  near  base  is  a  large  dark  brown  patch,  therein 
differing  from  the  foregoing  similar  ochreostrigeUa  Chambers  and 
hihiHcdla  Busck,  which  both  have  dorsal  base  light,  but  costal  base 
dark;  in  the  present  species  the  costal  base  is  of  the  general  color  of 
the  wing.  At  apical  third  is  a  blackish  ill-defined  costal  spot,  which 
runs  out  in  a  dark  shade  across  the  wing.  Just  before  this  spot  is 
another  smaller,  more  shaiply  defined  costal  blackish  spot.  Along 
the  veins  and  in  the  disk  are  longitudinal  dark  lines,  sharpest  and 
darkest  in  the  apical  part  of  the  wing,  and  each  terminating  at  the 
base  of  the  cilia  in  a  deep  black  spot.  These  longitudinal  streaks  are 
interrupted  at  the  end  of  the  cell  by  a  shoiii  thin  perpendicular  deep 
black  streak,  followed  by  a  short  light  brown  space.  Cilia  reddish  yel- 
low, slightly  sprinkled  with  black. 

Hind  wings  broader  than  forewings,  yellowish  fuscous;  cilia  yel- 
lowish. 

Abdomen  light  brown.  Legs  light  brown  shaded  with  darker  brown; 
tarsi  blackish  with  each  joint  tipped  with  yellow. 

Alar  expanne, — 15  to  16.5  mm. 

Habitat — New  Mexico,  Arizona. 

Type.—^o,  6384,  U.S.N.M. 

Collected  at  light  in  May  in  Mesilla  Park,  New  Mexico,  by  Mr. 
T.  D.  A.  Cockerell,  after  whom  1  take  pleasure  in  naming  this  species. 
Also  collected  by  Mr.  E.  A.  Schwarz  atCatalina  Springs,  Arizona,  in 
April. 

GELECHIA  VARIABILIS,  new  species. 

Oelechia  variabUia  Busck,  Dyar's  List  Amer.  Lep.,  No.  5741,  1903. 

The  insects  which  I  shall  describe  under  this  name  and  as  varieties 
of  this  species  represent,  in  my  opinion,  undoubtedly  only  one  species, 
but  is  the  most  variable  Gelechiid  with  which  I  am  acquainted  (except 
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it  be  Tpsolophtm  ligvlelliuH  Hubner),  and  it  will  be  necessary  to  describe 
at  least  some  of  the  varieties  separately. 

It  has  seemed  reasonable  to  me  that  one  or  more  varieties  of  this 
evidently  conmion  Western  species  should  have  been  described  by 
Chambers  as  one  or  more  species,  and  I  have  especially  carefully  com- 
pared this  species  with  the  descriptions  of  his  several  unrecognized 
species,  but  I  am  unable  to  find  any  which  I  could  make  apply  and 
feel  justified  in  adopting  the  name  of. 

The  specimens  which  I  regard  as  typical  may  be  recognized  from 
the  following: 

Antennfie  brown,  with  indistinct  lighter  annulations.  Labial  palpi 
slender;  second  joint  whitish,  suffused  with  brown;  the  brush  only 
slightly  developed,  but  divided  and  with  a  longitudinal  dark  streak  in 
the  middle;  terminal  joint  nearly  uniform  dark  fuscous,  the  whitish 
ground  color  being  entirely  covered. 

Face,  head,  and  thorax  light  ochreous  gray.  Forewings  light  gray- 
ish yellow,  slightly  brownish  toward  the  tip  and  with  blackish  brown 
longitudinal  lines  from  base  to  apex,  following  the  veins  and  becoming 
heavier  and  more  blackish  toward  apex.  Three  short  more  pro- 
nounced heavy  black  longitudinal  lines  independent  of  the  others  are 
very  conspicuous  and  are  found,  although  modified  in  all  the  varieties; 
the  first  and  shortest  at  base  just  within  dorsal  margin;  the  second  on 
the  fold,  also  starting  more  or  less  clearly  from  the  base,  but  reaching 
its  characteristic  thickness  and  tone  outside  the  first  line  and  ending 
as  a  heavy  line  just  before  the  middle  of  the  wing,  though  after  con- 
tinued as  one  of  the  general  thin  lines  to  the  dorsal  apical  edge.  The 
third  line  is  midway  between  the  fold  and  the  costal  edge  and  begins 
at  the  middle  of  the  wing  and  reaches  to  the  end  of  the  cell;  also 
continued  as  one  of  the  fainter  lines  from  base  to  apex. 

Cilia  gray.  Hindwings  as  broad  as  forewings,  yellowish  fuscous; 
cilia  yellowish.  Abdomen  light  yellowish  brown.  Legs  yellowish 
without  any  markings. 

Variety  a. — The  three  prominent  longitudinal  black  streaks  are 
intact,  but  the  other  longitudinal  lines  are  nearly  or  quite  obsolete. 
The  color  of  the  forewings  below  the  three  black  lines  is  dark  choco- 
late brown,  the  color  above  the  lines  whitish  purple,  the  two  colors 
standing  sharply  against  each  other,  separated  by  the  black  lines. 

The  color  of  head  and  thorax  is  correspondingly  dark  brown. 
Variety  h, — Ground  color  of  forewings  more  whitish,  thickly  suf- 
fused with  dark  brown  and  gray  single  scales.  The  three  heavy  black 
longitudinal  streaks  are  present,  but  with  a  tendency  to  break  up  in 
shorter  streaks  or  totally  disappear,  especially  the  first  and  the  third, 
which  are  represented  as  one,  two,  or  three  longitudinal  dots. 

The  other  longitudinal  lines  are  obsolete,  except  right  around  apex, 
where  they  are  indicated  by  a  series  of  short  indistinct  streaks  at  base 
of  the  cilia. 
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Besides  these  two  extreme  varieties  all  intermediate  fomis  occur 
between  them  and  what  I  call  the  normal  form.  While  single  s|)eci- 
mens  of  the  extreme  varieties  might  easily  be  taken  for  different 
species  and  while  absolute  proof  to  the  opposite  can  not  be  obtained 
except  through  breeding,  I  have  no  doubt  but  that  they  all  belong 
to  one  variable  species. 

Ahr  expanse, — 19  to  20  mm. 

Habitat, — California,  Colorado. 

Type.—^o.  6385,  U.S.N.M. 

Described  from  some  20  specimens  of  all  varieties  in  the  U.  S. 
National  Museum;  many  others  have  been  examined  in  the  collections 
of  Messrs.  Dietz,  Kearfott,  and  Gillette. 

GELBCHIA  TRILINEELLA  Chambers. 

Gelechia  triltneeUa  CnAyiBEBB,  Bull  U.  S.Geol.  Surv.,  Ill,  1877,  p.  125;  IV,  1878, 
p.  147.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5499,  1891.— Busck,  Dyar's 
List  Amer.  Lep.,  No.  5742,  1903. 

In  the  Museum  of  Comparative  Zoology  in  Cambridge  I  found  six 
types  of  this  species,  authenticated  by  Chambers'  labels  and  agreeing 
with  his  description.  They  are  all,  however,  much  faded.  A  fresh 
specimen  in  U.  S.  National  Museum,  which  I  have  compared  with  the 
types,  exhibits  the  detail  of  the  description  better.  Similar  good 
specimens  I  have  examined  in  Dr.  Dietz's  collection,  determined  inde- 
pendently by  him  from  the  description. 

Habitat.— Colom^do,  Arizona. 

GELECHIA  BIANULELLA  Chambers. 

Oeseis  hiantUella  Chambers,  Cinn.  Quart.  Joum.  8ci.,  1875,  p.  225;  Bull.  U.  S. 

Geol.  Surv.,  IV,  p.  159;  Journ.  Cinn.  Soc.  Nat.  Hist.,  II,  1880,  p.  202,  fig. 

15.— Riley,  Smith's  List  I.ep.  Bor.  Am.,  No.  5579,  1891. 
Gelechia  hianulella  Busck,  Dyar*8  List  Amer.  Lep.,  No.  5743,  1903. 
Gelechia?  ocellella  Chambers,  Bull.  U.  8.  Geol.  Surv.,  Ill,  1877,  p.  126. 
Gelechia  oceleUa  Chamberh,  Bull.  U.  8.  Geol.  Surv.,  IV,  1878,  p.  145.--Riley, 

Smith's  List  Lep.  Bor.  Am.,  No.  5428,  1891. 

I  have  examined  type  of  Gelechia  ocellella  in  Professor  Fernald's 
collection  and  types  of  the  same  in  Cambridge  Museum;  they  are 
identical  and  agree  with  his  description. 

The  synonomy  with  Oeseis  hiannitleUa  1  did  not  discover  before  I 
saw  in  Dr.  Dietz's  collection  a  specimen  labeled  by  Lord  Walsingham 
Oeneis  hiannuhlla.  No  authentic  specimen  from  Chambers  of  this 
species  exists,  but  I  have  no  doubt  that  the  specimen  is  rightly  named 
by  Lord  Walsingham,  as  it  faithfully  agrees  with  Chaml>ers'  descrip- 
tion, and  if  so  it  is  the  same  as  Gelechia  ocelhlla.  The  description 
of  the  two  species  are  nearly  identical  and  could  well  both  have  been 
drawn  from  the  same  specimen. 
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GELECHIA  DISCOOCELLELLA  Chambers. 

Odechia  discooceUella  Chambers,  Can.  Ent.,  IV,  1872,  p.  194. — Bubck,  Dyar's 

List  Amer.  Lep.,  No.  5744,  1903. 
Odechia  discoocekUa  Chambers,  Can.  Ent.,  VI,  1874,  p.  231. 
Odechia  discoocella  Chambers,  Cinn.  Quart  Joum.  Sci.,  1875,  II,  p.  237;  Bull. 

U.  S.  Geol.  Surv.,  IV,  1878,  p.  143.— Riley,  Smith's  List  Lep.  Bor.  Am., 

No.  5355,  1891. 
Odechia  discooeceUa  Coquillet,  Papilio,  III,  1883,  p.  98. 
Odechia  diacoceUa  Dietz,  Smith's  List  Ins.  N.  Jersey,  1900,  p.  474. 
Odechia  violaceofusca  Zeller,  Verh.  k.  k.  zool.-bot.  Gesell.  Wien,  XXIII,  1873, 

p.  258.— Chambers,  Bull.  U.  S.   Geol.  Surv.,  IV,  1878,  p.   148.— Rile\', 

Smith's  List  Lep.  Bor.  Am.,  No.  5510,  1891. 

Zeller  omitted  to  mention  in  his  description  of  molaceoftisca  the 
ocellate  spot  at  the  end  of  the  cell,  which,  though  very  indistinct  in 
some  lights,  is  plainly  found  in  his  unique  well-preserved  type  in  the 
Cambridge  Museum.  This  type  is  a  male  and  the  spot  is  not  nearly  so 
prominent  in  this  sex  as  in  the  females. 

It  is  clearly  the  same  species  as  represented  by  Chambers^  four  types 
of  diacoocdldla  also  found  in  the  Cambridge  Museum  and  answering 
to  his  description  of  that  species. 

Chambers'  name  has  precedence. 

The  ocellate  spot  at  the  end  of  the  cell,  as  well  as  the  lighter  streak 
below  the  fold,  are,  as  Chambers  observed,  somewhat  variable,  and 
especially  in  the  males,  indistinct;  but  the  glossy  violet  sheen  and  the 
abruptly  cut  forewings  makes  this  species  easily  recognized. 

In  the  U.  S.  National  Museum  and  in  the  collections  of  Professor 
Fernald  and  Dr.  Dietz  are  specimens  determined  by  Lord  Walsingham 
as  Gd^hia  {THchotaphe)  discoocdlella.  The  species  has,  it  is  true, 
some  general  resemblance  to  the  genus  TricJwtaphe^  but  palpi  and  vena- 
tion place  it  in  Odechia. 

Mr.  Coquillet  has  given  its  food  plant  as  Polygonum.  This  agrees 
with  a  note  from  Miss  Murtfeld  that  she  reared  the  types  from  smarts 
weed^  Polygonum  hydropiperoides^  not,  as  Chambers  wrote,*  "small 
weed." 

This  species  has  a  noteworthy  color  resemblance  with  another  poly- 
gonum-f  ceding  Tineid,  Aristotelia  absconditdlu  Walker  (p.  801). 

It  has  a  wide  distribution;  Chambers  recorded  it  from  Kentucky 
and  Texas;  Zeller  from  Texas;  Coquillet  from  Illinois;  in  U.  S.  National 
Museum  are  specimens  from  Elansas  (Crevecoeur),  Illinois  (Barnes), 
Pennsylvania  (Dietz),  District  of  Columbia  (Busck). 

GELECHIA  ANARSIELLA  Chambers. 

Odechia  anarsieUa  Chambers,  Bull.  U.  S.  Geol.  Surv.,  Ill,  1877,  p.  126.— Rilby, 
Smith's  List  Lep.  Bor.  Am.,  No.  5310, 1891. — Busck,  Dyar's  List  Amer.  Lep., 
No.  5745,  1903. 

>Cm.  Quart.  Joum.  Sc.,  11.  1875,  p.  237. 
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On  the  label  of  the  t3'pe  of  this  species  in  the  Museum  of  Compara- 
tive Zoology  in  Cambridge  is  a  note  in  Frey's  handwriting: 

After  the  palpi  it  is  an  Ypeolophus. — Frey. 

It  is  true  that  the  brush  on  second  joint  of  labial  palpi  is  strongly 
developed,  but  not  in  the  long  projecting  pointed  fashion  found  in 
Ypsolophus;  it  is  a  large  divided  spreading  brush,  just  like  that  found 
in  Gelechia  {Oesevi)  iicmvldla  Chambers,  and  I  do  not  consider  it  of 
generic  value,  but  merely  the  extreme  development  of  the*  brush  as 
conmionly  found  in  Gelechia^  with  which  genus  anardella  also  agrees 
in  venation  and  general  habitus. 

In  U.  S.  National  Museum  is  an  identical  specimen  labeled  by 
Chambers;  there  is  also  a  tine  specimen  bred  by  Dr.  Harrison  G.  D3'ar 
from  Ceanothus  in  Colorado. 

According  to  Dr.  Dyar,  the  larva  hides  in  a  silken  tube  in  a  folded 
leaf,  or  between  leaves.* 

GELECHIA  PRAVINOMINELLA  Chambers. 

Odechia  quadrvmaciUella  Chambers,  Cinn.  Quart.  Joum.  Sci.,  II,  1875,  p.  290; 

Bull.  U.  S.  Geol.  Surv.,  Ill,  1877,  p.  128. 
Gelechia  pramnomineUa  Chambers,  Can.  Ent.,  X,  1878,  p.  50;  Bull.  U.  S.  Geol. 

Surv.,  IV,  1878,  p.  146;  Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5451, 1891; 

BuscK,  Dyar's  List  Amer.  Lep.,  No.  5746,  1903. 
Not  Gelechia  quadrimaculella  Chambers,  Can.  Ent,  VI,  1874,  p.  237  (see  Ana- 

campsis  rhoifructeUaj  p.  845). 

As  this  species,  the  type  of  which  is  lost,  I  have  identified  a  speci- 
men which  agrees  with  Chambers'  short  description  and  which  was 
taken  in  the  same  locality  from  where  Chambers'  type  came. 

It  was  bred  by  Dr.  Dyar  from  cotton  wood  in  Colorado.*     f 

GELECHIA  BARNESIELLA,  new  species. 
Gelechia  hamesieUa  Busck,  Dyar's  List  Amer.  Lep.,  No.  5747,  1903. 

Antenna;  simple  dark  fuscous.  I^abial  palpi  very  long,  slender; 
brush  on  second  joint  short  and  even;  second  joint  whitish,  sometimes 
with  a  rose  tint,  sprinkled  with  brown;  terminal  joint  long,  but  shorter 
than  the  very  long  second  joint,  thin,  pointed,  whitish,  sprinkled  with 
black  and  dark  brown.  Head  brown,  loosely  scaled,  nearly  tufted, 
and  with  a  peculiar  strong  pointed  horny  frontal  protuberance.  Face 
somewhat  lighter. 

Forewings  brown,  of  a  somewhat  variable  shade  in  different  speci- 
mens, from  a  reddish  or  deep  purple  brown  to  a  lighter  ashy  or  yel- 
lowish brown.  At  ba.se  of  costa  is  a  dark  blackish  spot,  sometimes 
continued  into  an  obscure  oblique  streak  across  the  wing.  On  the 
middle  of  the  disk  is  a  short  oblique  blackish  streak,  and  just  below 
this  another  similar  but  fainter  streak,  together  forming  an  arrow- 

*  Described  by  Dr.  Dyar,  Prm-.  V.  S.  Nat.  Mus.,  XXV,  1902,  p.  407. 
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head  pointing  toward,  the  tip  of  the  wing.  At  the  end  of  the  disk  is 
a  short  pt^riKmdicular  blackish  streak  e^ged  with  light  scales.  A  little 
before  apical  third  is  a  large,  dark,  ill-defined  costal  spot;  on  apposite 
on  the  dorsal  edge  is  another  similar  sjwt.  Around  apical  edge  is  a 
series  of  blackish  spots,  with  the  intervening  spaces  rather  lighter  than 
the  general  color  of  the  wing. 

Hindwings  as  broad  as  forewings,  light  silvery  fuscous.  Abdomen 
light  yellowish  brown.  Legs  whitish  fuscous  speckled  with  darker 
brown,  each  joint  of  tarsi  tipped  with  white. 

Alar  expanse^ — 22  to  27  mm. 

IlahitaL  — Colorado. 

Type.—^o.  6386,  U.S.N.M. 

Described  from  some  thirty  specimens  collected  by  Dr.  W.  Barnes, 
in  honor  of  whom  the  species  is  named,  and  by  Messrs.  Gillette  and 
Schwarz. 

The  ornamentation  is  sometimes  not  very  distinct,  and  the  ground 
color  shows  some  variation  in  shade,  but  the  si>ecies  is  quite  diflferent 
from  any  described  and  easily  recognized  by  its  size,  the  very  long 
evenly  brushed  palpi,  and  especially  by  the  peculiar  frontal  honi,  which 
is  found  both  in  the  males  and  females.  It  is  found  also  in  a  less 
marked  degree  in  Gelechm  variabUis  Busck  (p.  871). 

GELECHIA  LINDENELLA,  new  species. 

Gelechia  lindenella  Bitsck,  Dyar*8  List  Amer.  Lep.,  No.  5748,  1903. 

Antenna?  light  yellow,  black  at  base  and  indistinctly  annulated  with 
dark  fuscous.  Labial  palpi  with  brush  short  and  even;  terminal 
joint  as  long  as  second;  ocherous  white,  sprinkled  with  black  scales; 
tip  of  terminal  joint  black.  Face  white;  head  and  thorax  light 
ocherous.  Forewings  light  ocherous,  sprinkled  with  darker  ocherous 
and  black  scales,  especially  along  dorsal  edge  and  toward  apex,  where 
the  dark  scales  are  arranged  in  indistinct  longitudinal  streaks  between 
the  veins.  There  are  three  black  or  very  dark  brown  equidistant 
costal  spots,  one  near  the  base,  one  at  apical  third,  and  one  l>etween 
these  two.  The  one  nearest  base  is  the  smallest,  the  next  somewhat 
larger,  and  the  outermost  the  largest.  Just  below  this  last  is,  at  the 
end  of  the  disk,  an  inconspicuous  short  and  thin  perpendicular  line. 
On  the  middle  of  the  wing  is  an  inconspicuous  dark  brown  dot,  and 
just  below  on  the  fold  is  a  similar  dot.  Around  the  apical  edge  is 
an  indistinct  row  of  small  diffused  blackish  dots  at  Imse  of  cilia. 
Hindwings  fully  as  wide  as  forewings,  yellowish  white.  Abdomen 
ocherous  fuscous.  Legs  ocherous,  sprinkled  with  black.  Tarsi  black 
with  each  joint  tipped  with  yellow. 

Alar  expanse.— Vi^  to  17  mm. 

IlahitaL — Texas,  Coloi*ado,  Arizona. 

Type,—^o.  6387,  U.S.N.M. 
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Described  from  many  Texan  specimens,  from  Mr.  William  Beuten- 
muller's  collection,  and  from  specimens  collected  by  Messrs.  E.  A. 
Schwarz  and  H.  S.  Barber  in  Coloi*ado  and  Arizona. 

It  is  a  very  distinct  species,  recognized  by  the  pale  color  and  the 
three  black  costal  spots.  The  ornamentation  recalls  Epithectis  hicoH- 
tomaculeUa  Chambers  [p.  817.] 

OELECHIA  DYARIELLA,  new  species. 
Gelechia  dyariella  Busck,  Dyar's  List  Amer.  Lep.,  No.  5749,  1903. 

Antennae  whitish  fuscous,  indistinctly  annulated  with  darker  fuscous. 
Labial  palpi  with  normal  well-developed  brush;  terminal  joint  shorter 
than  second;  whitish  suffused  with  bluish  black  scales  on  the  outside; 
brush  and  terminal  joint  nearly  black.  Face  white  with  u  few  light 
fuscous  scales.  Ground  color  of  head,  thorax,  and  forewings  whitish, 
but  so  heavily  overlaid  with  dark  fuscous  and  bluish  black  scales  as  to 
give  the  appearance  to  the  naked  eye  of  dark  gray.  At  the  base  is  an 
oblique,  ill-defined,  obscure,  blackish  streak;  on  the  middle  of  the  wing 
is  a  black  oval  dot  followed  by  a  short  space  of  pure  white;  at  apical 
third  is  a  large  transverse  blackish  area  across  the  wing,  edged  on  the 
outside  by  a  narrow  zigzag  white  fascia.  Hindwings  as  broad  as  fore- 
wings,  lifirht  silvery  fuscous,  darker  toward  apex;  cilia  yellowish  fus- 
cous. Abdomen  silvery  gray;  first  segments  velvety  yellow  on  upper 
side;  under  side  white.  Legs  white,  profusely  sprinkled  with  bluish 
black  scales. 

Alar  exfpaTise. — 14  to  18  mm. 

Food  plant. — Cottonwood. 

Ilabitat. — (Colorado. 

Type.—^o.  6388,  U.S.N.M. 

An  obscurely  marked  species  near  the  following,  Gdechla  alhispar- 
seUa,  Described  from  a  large  series  bred  by  Dr.  Dyar,  who  has  given 
me  the  following  notes  on  the  larva: 

Larva. — Resembling  the  larva  of  Nycteola  (Sarrvthripa),  Slender,  thorax  and 
joint  13  smaller  than  the  other  s^ments,  snbmoniliform;  head  whitish  testaceous, 
darker  in  the  sutures  and  vertex,  ocelli  black.  Body  all  rather  opaque  soft  green, 
the  incisures  folded,  dorsal  vessel  dark  green,  male  glands  whitish,  small.  Cervical 
shield  like  the  body,  but  more  shining  and  luteous  tinted;  feet  normal,  pale;  joint 
13  dorsally  dark  punctate.  Tubercles  ia  and  ib  separate,  iia-f-iib,  iv+v,  the  latter  on 
both  thorax  and  abdomen. 

On  Cottonwood,  Denver,  CJolorado.  Folding  up  a  young  leaf  by  uniting  the  edges 
around  the  margin  so  that  it  forms  a  bag  or  box;  solitary.  The  larvee  turned  pink 
on  leaving  the  bags  to  spin.     Imago  July  3. 

GELECHIA  ALBISPARSELLA  Chambers. 

Depresmria  albisparseUa  Chambers,  Can.  Ent,  IV,  1872,  p.  92  and  p.  128. 
arrha  plalanellaCHA^BKBs,  Can.  Ent,  IV,  1872,  p.  146;  Bull.  U.  S.  (ieol.  Surv., 
IV,  1878,  pp.  118,  146.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  6285, 1891. 
Gelechia  aUnsparteUa  Busck,  Dyar's  List  Amer.  Lep.,  No.  5750,  1903. 
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Two  undoubtedly  authentic  types  of  this  species  labeled  by  Cham- 
bers, Cirrha  plataneUa^  are  found  in  the  Museum  of  Comparative 
Zk)ology  in  Cambridge  and  prove  that  the  genus  Cirrha^  which  can 
hardly  be  said  to  have  been  characterized  by  Chambers'  few  lines  of 
general  remarks,  is  synonymous  with  Odechia.  Chambers  changed 
his  specific  name  when  he  discovered  the  food  plant,  which  was  not 
admissible,  and  the  species  must  be  known  under  its  original  specific 
name. 

Food  plant, — Plavtanus  occidervtalis, 

HahitaL — Kentucky . 

QELECHIA  UNCTULELLA  ZeUer. 

Gelechia  unctuUUa  Zbllbr,  Verb.  k.  k.  zool.-bot  Gesell.  Wien.,  XXIII,  1873, 
p.  257.— €h AMBERS,  Bull.  U.  S.  Geoi.  Surv.,  IV,  1878,  p.  147.— Riley, 
Smith's  List  Lep.  Bor.  Am.,  No.  5603, 1891. — Busck,  Dyar's  List  Amer.  Lep., 
No.  5751,  1903. 

The  unique  type  in  good  condition  is  in  Cambridge  Museum. 
Zeller  mentions  only  two  black  dots,  one  on  the  disk  and  one  at  the 
end  of  the  disk,  and  says:  ''Andere  Zeichnungen  fehlen."  These  two 
spots  are  the  most  prominent  and  the  only  ones  seen  in  certain  lights 
against  the  nearly  black  general  color  of  the  wing,  but  as  a  matter  of 
fact  there  is,  as  type  also  shows,  three  other  smaller  black  spots  on  the 
fold  and  one  more  on  the  disk.  All  of  the  spots,  however,  are  quite 
indistinct. 

In  the  U.  S.  National  Museum  is  a  very  large  bred  series  of  this 
species  from  Colorado  and  Arizona,  bred  respectively  by  Dr.  H.  G. 
Dyar  and  Mr.  E.  A.  Schwarz  from  Thentwpsis  and  from  JRobvnia. 

Dr.  Dyar  has  published  his  notes  on  the  larva.* 

According  to  Mr.  Schwarz,  this  species  is  at  some  places  so  abun- 
dant as  to  do  actual  damage,  spinning  up  every  leaflet  af  the  Robinicu 

GELECHIA  OBSCUROOCELELLA  Chambers. 

Gelechia  ohscurooceleUa  Chambers,  Cin.  Quart.  Joum.  Sci.,  II,  1875,  p.  254;  Bull. 
U.  S.  Geol.  Surv.,  IV,  1878,  p.  145.— Riley,  Smith's  List  Lep.  Bor.  Am., 
No.  5424,  1891.— BuBCK,  Dyar»8  List  Amer.  Lep.,  No.  5752,  1903. 

Type  of  this  species  is  lost,  and  no  authentic  specimen  is  found,  but 
I  have  with  little  hesitation  determined  from  description  as  this 
species  a  specimen  from  San  Antonio,  Texas,  collected  in  May,  which 
in  every  respect  agrees  with  Chambers'  description,  and  which,  I 
have  no  doubt,  truly  represents  this  species. 

GELECHIA  VERSUTELLA  ZeUer. 

Gelechia  vermteUa  Zeller,  Verb.  k.  k.  zooi.-bot.  Gesell.  Wien,  XXIII»  1873, 
p.  253.— Chambers,  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  148.— Busck,  Dyar's 
List  Amer.  Lep.,  No.  5753,  1903. 


^Proc.  U.  S.  Nat.  Mus.,  XXV,  1902,  p.  407. 
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The  unique  tyjie  of  this  species  is  found  in  the  Cambridge  Museum 
in  excellent  condition.  A  good  bred  series  in  the  U.  S.  National 
Museum  carefully  compared  with  the  type  bears  the  designation 
''  U.  S.  Dept.  of  Agriculture  Insectary,  Nos.  4232  and  5786,"  and  the 
corresponding  records  show  that  it  has  been  bred  twice,  first  from 
larva*  skeletonizing  leaves  of  cottonwood,  received  from  El  Paso, 
Texas,  in  November,  1887,  from  which  the  moths  issued  in  January 
next  year.     The  note  on  the  larva  is  very  short: 

Greenish  white,  with  a  pink  blush  on  dorsal  sur^u^e. 

Secondly,  it  was  received  in  July,  1893,  from  Jetsam,  Wyoming, 
with  the  report  that  the  larvae  were  extremely  injurious  to  cotton- 
wood.     With  this  is  the  following  note  on  the  larva: 

Head  pale  brown,  with  posterior  margin  black;  body  pale  yellowish  white  without 
any  markings.     The  moths  issued  July  3  to  8. 

The  Texan  specimens  average  a  little  lighter  and  smaller  than  those 
from  Wyoming,  but  they  are  undoubtedly  same  species.  The  type, 
although  from  Texas,  agrees  with  the  darker  Wyoming  specimens. 
Finally,  there  is  in  the  National  Museum  one  specimen  of  this  species, 
bred  by  Dr.  Dyar  from  cottonwood  in  Colorado. 

This  species  is  extremely  similar  to  the  following  in  ornamentation 
and  easily  mixed  with  it.  The  palpi,  however,  give  a  good  distin- 
guishing character.  In  the  present  species  the  brush  is  normal  and 
well  developed,  longer  at  base  than  at  apex  of  second  joint,  while 
Gdechia  lynceella  has  a  very  short  and  even  brush.  The  palpi  also 
show  color  differences  as  pointed  out  by  Zeller. 

GELECHIA  LYNCBELLA  ZeUer. 

Gelechia  lymeeUa  Zellbr,  Verb.  k.  k.  zool.-lx)t.  Gesell.  Wien,  XXIII,  1873, 
p.  255.— Chambers,  Bull.  U.  8.  Geol.  Surv.,  IV,  1878,  p.  144.— Riley, 
Smith's  List  Lep.  Bor.  Am.,  No.  5403,  1891. — Busck,  Dyar's  List  Amer. 
Lep.,  No.  5754,  1903. 

Type  is  found  in  good  conaition  in  wOe  Cambridge  Museum.     I  have 
met  with  no  other  specimen.     Very  similar  to  the  foregoing. 
Uahitat,  — ^Texas. 

GELECHIA  BICOSTOMACULELLA  Chambers. 

Ikpresmria  hicotiomaculeUa  Chambers,  Can.  Ent,  IV,  1872,  pp.  127,  147;  Bull. 

IT.  R.  Geol.  Surv.,  IV,  1878,  p.  138. 
Adrasteia  querdfolieUa  Chamberb,  Can.  Ent.,  IV,  1872,  p.  206;  V,  1873,  p.  174. 
Gelechia  quercifoliellaf  Chamberh,  Bull.   U.  S.  Geol.  Surv.,  IV,  1878,  p.  146. — 

Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  6461,  1891. 
Psoricoptera  ffibbosella  Chambebs  (not  Stainton),  Can.  Ent,  V,  1873,  p.  72. 
Gelechia  bicostomaculella  Dibtz,  Smith's  List  Ins.  N.  Jersey,  1900,  p.  474. — Busck, 

Dyar's  List  Amer.  Lep.,  No.  5755  1903 
Not  Gelechia  bicostomaculella  Chambers,  Bull.  U.  8.  Geol.  Surv.,  Ill,  1877,  p. 

127;  IV,  1878,  p.  141.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5322,  1891. 
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The  second  species  which  Chambers  described  as  Gelechia  blcosto- 
vuxmltlla  from  Colorado  is  an  Eplthectis  and  is  treated  on  p.  817 
under  that  genus. 

Of  the  present  species  no  authentic  type  is  m  existence,  but  in  the 
U.  S.  National  Museum  are  two  specimens  determined  by  Lord  Wal- 
singham,  and  similar  specimens  in  the  collection  of  Dr.  Dietz  and 
Professor  Fernald,  also  determined  as  })icostoniacuidl<ib  by  Lord  Wal- 
singham.  Some  of  these  specimens  are  bred  by  Miss  Murtf eldt  from 
oak,  and  bear  her  breeding  number  174  M.  Miss  Murtfeldt  thinks  this 
the  true  hicostomaculeUa^  and  as  it  agrees  with  Chambers'  description 
it  seems  altogether  probable  that  this  truly  is  that  species. 

The  species  is  near  the  following  and  Gelechia  vt*mella  Murtfeldt, 
but  has  raised  scales  on  the  forewings,  in  which  character,  as  well  as 
in  the  stalked  veins  6  and  7  in  the  hindwings  and  the  slightly  parted 
veins  3  and  4  it  approaches  the  genus  Telphusa. 

GELECHIA  NIGRIMACULELLA,  new  species. 

Gelechia  nigrimiculella  Rilky,  Smith's  List  Lep.  Bor.  Am.,  No.  5418,  1891. — 
BuscK,  Dyar*8  List  Amer.  Lep.,  No.  5756,  1903. 

In  Riley's  List  of  Tineina  is  found,  under  no.  5418,  the  name  Gclechixi 
nigriinaculella  Chambers,  and  in  U.  S.  National  Museum  is  a  large 
apparently  bred  series  labeled  with  this  same  name.  But  no  descrip- 
tion has  ever  been  printed  of  the  insect,  which  I  now  describe  under 
the  old  manuscript  name  given  by  Chambers. 

Antenna?  dark  fuscous.  Labial  palpi  with  normal  well-developed 
brush;  ocherous  strongly  suffused  with  black  except  tips  of  second 
and  third  joint,  which  are  clear  ocherous.  Face,  head,  and  thorax 
brownish  sprinkled  with  fuscous  and  blackish  scales.  Ground  color 
of  forewings  whitish  fuscous  but  obscured  by  a  liberal  sprinkling  of 
dark-brown  and  black  scales.  An  ill-defined  longitudinal  streak  below 
costal  edge  is  whitish;  costal  edge  nearly  black;  on  the  middle  of  the 
disk  is  an  oblique  short  black  dash,  and  just  below  this  a  similar  one. 
At  apical  third  is  an  obscure  outwardly  angulated  narrow  white  fascia, 
and  just  before  this  is  a  costal  and  a  dorsal  blackish  spot  nearly  reach- 
ing each  other.     Cilia  whitish. 

Hindwing  as  broad  as  forewings,  light  fuscous,  darker  towara  tip. 
Abdomen  yellowish  fuscous  above,  below  white.  Legs  whitish  sprin- 
kled with  black;  tarsal  joints  black  tipped  with  white. 

Alar  expanse, — 13  to  15  mm. 

Hahitat, — New  York,  New  Jersey. 

Type.—Ko,  6389  U.S.N.M. 

Very  close  to  the  Californian  Gehchia  occidenteUa  Chambers,  but 
differing  by  its  dark  face.  Described  from  many  specimens  collected 
by  Mr.  William  Beutenmiiller,  and  found  in  U.  S.  National  Museum 
labeled  "  Gelechia  nigrimaculella  Chambers." 
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GELECHIA  MACULIMARGINELLA  Chambers. 

Gelechia  macxUimargineUa  Chambbks,  Can.  P^nt.,  VI,  1874,  p.  241. — Busc'k,  Dyar's 

List  Amer.  Lep.,  No.  5757,  1903. 
Gelechia  maculomarffinella  Chamberh,  Bull.  U.  S.  Greol.  Surv.,  IV,  1878,  p.  144. — 

Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5405,  1891. 

Authentic  types  of  this  species  are  found  in  Professor  Fernald's 
collection  and  in  the  Cambridge  Museum;  the  latter  are  in  miserable 
condition,  but  agree  with  Professor  Fernald's  type  as  far  as  can  be 
made  out  and  with  Chambers'  descriptions.  I  have  bred  large  series 
of  this  species  in  the  District  of  Columbia  and  vicinity.  The  larva 
feeds  on  different  kinds  of  oak,  and  there  are  at  least  two  generations 
in  this  locality.  The  larva  is  among  the  earliest  found  in  the  spring 
(April)  in  the  half-developed  unfolded  leavas  or  buds. 

The  imago  of  this  brood  is  in  the  middle  of  May.  In  June  there  is 
a  second  brood  feeding  between  two  spun-together  leaves;  imagoes 
issue  in  the  latter  part  of  July. 

Very  probably  there  Ls  a  third  autumn  brood,  which  either  overwin- 
ter and  lay  eggs  in  early  spring,  in  the  swelling  leaf  buds,  or  which  lay 
their  eggs  on  the  bud,  all  ready  in  the  autumn. 

The  easily  recognized  larva  is  slender  and  very  agile.  Head  and 
thoracic  plate  polished  jet  black;  first  and  second  thoracic  segments  deep 
purple,  third,  lighter  purple  with  anterior  half  white.  Abdominal 
segments  whitish  with  four  (two  on  each  side)  longitudinal  purple 
lines  connected  on  each  joint  by  a  broad  purple  band,  which  sends  two 
small  dorsal  projections  forward  into  the  white  part  on  each  joint. 

Thoracic  feet  and  anal  plate  black;  length  of  full-grown  larva  14 
mm.;  width  of  head  0.9  mm. 

This  species  as  well  as  Gelechia  vemelki  and  Gelechia  hlcostonmoulella 
have  the  hairs  on  vein  lb  in  the  hindwings  of  the  n^ale  strongly  devel- 
oped, resembling  a  tuft  or  pencil  of  long  blackish  hairs. 

GELECHIA  BIMINIMACULELLA  Chambers. 

Gelechia  biminimaculella  Ouambbks,  Cinn.  Journ.  Nat.  Hist.,  II,  1880,  p.  183. — 
Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5327,  1891.— Busc^k,  Dyar's  List 
Amer.  Lep.,  No.  5758,  1903. 

The  type  in  Cambridge  Museum  of  this  species,  with  Chambers' 
label  on  the  pin  and  agreeing  with  his  description,  was  found  to  be 
identical  with  a  series  in  U.  S.  National  Museum  bred  from  oak  in 
Missouri  by  Miss  Murtfeldt,  and  determined  by  her  as  this  species. 
I  have  not  met  with  other  specimens. 

GELECHIA  PSEUDOACACIELLA  Chambers. 

Depressaria  pseudoaxncieUa  Chambers,  Can.  Ent,  IV,  1872,  pp.  9, 107, 129, 147, 148. 
Gelechia  pseudoacaciella  Chambers,  Cinn.  Quart.  Journ.  Sci.,  1, 1874,  p.  208;  Geol. 

Surv.  Bull.  U.  8.,  IV,  1878,  p.  146;  Psyche,  III,  1880,  p.  65.— Riley,  Smith's 

List  Lep.  Bor.  Am.,  No.  5453,  1891. 
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Gelfchia arvella  Zeller,  Verb.  k.  k.  zcK)l.-lH)t.  (iesell.,  Wien,  XXIII,  1873,  p.  252.— 
Chambers,  Bull.  V.  S.  Geol.  8urv.,  IV,  1878,  p.  142.— Riley,  Smith's  List 
Lep.  Bor.  Am.,  No.  5331,  1891. 

Of  this  very  common  insect,  the  larva  of  which  was  shortly  described 
by  Chambers,  there  is  a  large  series  in  U.  S.  National  Museum,  among 
which  are  specimens  determined  by  Chamters  and  by  Ix)rd  Walsing- 
ham.  I  have  repeatedl}^  bred  it  from  Rohmla  pnendaccu^m  around 
Washington,  and  I  have  seen  It  from  most  of  the  Eastern  States. 

The  spinnmens,  which  Riley  bred  from  wild  cherry,  and  which 
Chambei*s  could  not  distinguish  iroxn  jmemloacOi'U'Ua^^  are  still  in  U.  S. 
National  Museum  and  belong  to  another  perfectly  distinct  though 
quite  similar  species,  described  in  this  paper  as  Gelechm  Herotmella. 

1  am  inde]>ted  to  Lord  WaLsingham  for  the  synonymy  of  Zeller's 
Gehchta  civri'lbt^  type  of  which  is  in  his  possession  and  which  he  has 
given  me  his  manuscri[>t  notes  on. 

The  description  fully  be^irs  out  this  synonymy. 

GELECHIA   SEROTINELLA,  new  species. 

Qelpchki  serotineila  Busck,  Dyar*8  Liftt  Amer.  Lep.,  No.  5760,  1902. 
GelechUi  psetidoacanelUt  Chambers,  Psyche,  III,  1880,  p.  65. 

Antennai  shining  purplish  black,  with  very  narrow  white  indistinct 
annulations;  labial  palpi  with  second  joint  above  whitish,  strongly 
sprinkled  with  black  scales;  under  side  of  the  well-developed  brush 
black;  terminal  joint  black,  with  extreme  tip  and  a  few  scattered  scales 
white. 

Face  whitish,  overlaid  with  dark  purple.  Head  and  thorax  clothed 
with  mixed  white  and  purplish  black  scales,  the  latter  predominating; 
forewings  dark,  bla(»k  and  white  scales  irregularly  mixed,  but  the 
black  prevailing;  in  a  narrow  longitudinal  streak  along  but  below 
costal  edge  dark-])rown  scales  are  also  freely  intermixed,  giving  that 
pai-t  of  the  wing  a  perceptible  chocolate-brown  shade.  At  the  end  of 
this  streak  at  apical  fourth  the  white  scales  congregate  in  an  ill-defiDed 
costal  white  spot,  which  is  connected  with  an  opposite  equally  ill- 
defined  dorsal  white  siK)t  by  a  wavering  interrupted  narrow  white 
fascia.  Cilia  dark  fuscous,  intermixed  with  white  and  with  two  faint 
blackish  lines  parallel  with  the  edge  of  the  wing. 

Ilindwings  as  broad  as  forewings,  dark  shining  fuscous;  cilia,  light 
fuscous;  abdomen  above  on  the  first  segments  velvety  yellowish  brown; 
thg  other  segments  and  under  side  very  dark  shining  fuscous;  legs 
with  white  and  dark  purple  scales  intermixed;  posterior  tibia  on  the 
outside  black,  with  two  white  bars,  on  the  inside  silvery  white;  tarsal 
joints  black,  tipped  with  white. 

Alur  expanse, — IG  to  21  mm. 

Food  pJmit, — Prnnns  Hrrotina, 

»  Psyche,  III,  1880,  p.  65. 
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Uabitat, — District  of  Columbia;  Colorado. 

Type.—^o,  6390,  U.S.N.M. 

The  species  is  very  near  the  foregoing,  psettdocuxidella^  and  it  was 
very  natural  that  Chambers,  from  the  imago  alone,  should  identify  it 
as  that  species;  but  it  is  a  larger  and  darker  insect,  without  the  whit- 
ish costal  area  found  in  pseudoacadeUa. 

The  egg  of  this  species  is  laid  on  the  upper  side  at  the  tip  of  a  leaf 
of  wild  cherry.  The  young  larva  spins  together  the  edges  of  the  leaf, 
and  as  it  grows  it  folds  gradually  the  entire  leaf  into  a  roomy  abode, 
the  open  end  of  which  it  covers  with  a  glistening  white,  thickly  woven 
sheet  of  silk.  In  this  cell  the  larva  lives  in  a  black  tube  made  from 
its  own  f rass  and  spun  firm  by  silk,  and  it  feeds  under  the  protecting 
sheet  of  silk,  which  is  gradually  enlarged  and  moved  outward  as  new 
feeding  ground  is  needed.  The  larva  is  very  timid  and  retreats  at 
the  least  disturbance  into  its  tube  of  f rass,  which  it,  when  full  grown, 
forms  into  an  oval  cocoon,  in  which  it  pupates.  The  imago  ij^sues 
within  the  ceil  and  breaks  through  the  sheet  of  silk. 

The  lan^a  is  very  similar  to  that  of  psendoacdcklla.  When  young 
it  has  a  black  head  and  thoracic  shield,  body  dirty  greenish  white, 
darkest  on  the  under  side,  and  with  two  narrow  longitudinal  dark- 
brown  dorsal  lines  and  four  (two  on  each  side  side)  broader  lateral 
lines  through  all  the  segments. 

When  full  grown  the  larva  measures  20-24  mm.  in  length,  with 
head  1.6  mm.  broad.  Head  and  thoracic  shield  is  then  light  brown, 
Ihe  ground  cx)lor  of  the  body  more  nearly  white,  and  the  stripes  more 
reddish. 

Dr.  Dyar,  who  has  bred  this  insect  from  larva  with  identical  habits 
in  Coloi*ado,  has  kindly  given  me  the  following  technical  description 
of  the  larva: 

Head  broad,  red-brown,  sutures  and  ocellar  area  blackish.  Body  purple  brown 
with  white  stripes,  narrower  than  the  intervening  spaces;  irr^ular  dorsal  line,  sub- 
dorsal (over  tubercles  i  and  ii),  lateral  (over  iii),  and  broken,  broad,  distinct,  subven- 
tral  (over  iv-f  v  and  vi).  Feet  brownish;  cervical  shield  black  behind  and  shad- 
ing to  sordid  white  before,  rather  transparent  on  anterior  rim;  prespiracular  tubercle 
black.  Tubercles  small,  brown.  Thoracic  feet  black;  anal  plate  luteous;  setae  fine 
and  pale;  abdominal  feet  reddish,  those  of  joint  13  partly  pale. 

In  the  locality  of  Washington  there  are  two  annual  generations. 
The  young  larvae  are  first  found  in  May,  and  in  early  June  they  are 
full  grown  and  already  pupated.  Imagoes  issue  late  in  July  and  early 
in  August,  and  lay  their  eggs  soon  after,  producing  the  second  gener- 
ation, which  ovei-winters  as  full-grown  larva  in  its  cocoon  and  issues 
as  imago  next  spring. 

The  peculiar  life  mode  of  the  larva  and  its  elaborate  architecture 
reminded  me  at  once,  when  I  found  it  two  years  ago,  of  Clemens' 
description  of  his  genus  CatoHtega^  which  was  founded  solely  on  the 
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habit  of  tho  larva.  As  Dr.  Dyar  has  since  shown,*  this  genus  must  be 
includ(»d  in  the  Tortricid^,  and  has  nothing  to  do  with  the  pre>sent 
species;  hut  the  life  mode  is  identical  with  that  described  by  Clemens, 
and  illustrates  how  dangerous  it  is  to  rely  on  earlier  stages  alone  in 
making  new  specific  and  generic  groups. 

GELECHIA   VERNELLA  Murtfeldt. 

Xieleehla  Urrnwuella  Murtfeldt  (not  Hubner),  Can.  Ent.,  XIII,  1881,  p.  243. — 

Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5364,  1891. 
Oeierhia  nrnrtla  MirRTKELDT,  Can.  Ent.,  XV,  1883,  p.  139. — Riley,  Smith's  List 

Lep.  l^)r.  Am.,  No.  5508,  1891. — Busck,  Dyar's  List  Amer.  Lep.,  No.  5761, 

1903. 

C.'otyiK\s  of  this  species  are  in  U.  S.  National  Museum,  and  I  have 
obUiincHl  additional  material  through  the  kindness  of  Miss  Mary 
Murtfeldt. 

I^ood  p/(t7it,'Onk. 

Habit  at. — Missouri. 

I  have  not  recognized  this  species  from  other  localities. 

GELECHIA   SEQUAX  Ha  worth. 

Recarvaria  seqtiax  Ha  worth,  Lepidoptera  Brit.,  1829,  p.  552. 

Ockchki  (Teleia)  scqiiax  Stau dinger  and  Rebel,  Cat.  Lep.  Eur.,  II,  No.  2741, 
1901.— Zeller,  Verh.  k.  k.  zool.-bot.  GeHell.  Wien,  XXIII,  1873,  p.  265.— 
Chambers,  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  147.— Riley,  Smith's  List 
Lep.  Bor.  Am.,  No.  5478,  1891.— Busck,  Dyar*8  List  Amer.  Lep.,  No.  5762, 
1903. 

This  European  species  was  included  in  the  American  list,  on  Zeller^s 
authority,  from  Massachusetts. 

I  have  not  met  with  any  specimen  from  America,  and  it  seems  prob- 
able that  some  mistake  was  made  in  the  labeling  of  Zeller's  specimen 
or  in  his  determination. 

In  the  U.  S.  National  Museum  is  a  good  series  of  European  specimens. 

The  larva  lives,  according  to  Meyrick,  in  spun  shoots  of  Meli- 
anthermnn, 

GELECHIA  OCCIDENTELLA  Chambers. 

Gelechia  occidentella  Chambers,  Cinn.  Quart.  Joum.  Sci.,  II,  1875,  p.  246;  Bull. 
U.  S.  Geol.  8urv.,  IV,  1878,  p.  145.— Rilev,  Smith's  List  Lep.  Bor.  Am., 
No.  5427,  1891.— Busck,  Dyar's  List  Amer.  Lep.,  No.  5763,  1903. 

In  the  Museum  of  Comparative  Zoology,  in  Cambridge,  are  found 
three  probably  authentic  types  of  this  species.  They  are  true  Gelechia 
and  can  be  recognized  also  specifically,  although  they  are  in  poor  con- 
dition and  have  lost  their  palpi.  I  have  met  with  no  specimens  exactly 
like  them. 

Habitat, — California. 


*Seep.  852. 
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GELECHIA  MEDIOFUSCELLA  Clemens. 

Gelechiamediofuscella  Clemens,  Proc.  Eat.  Soc.  Phila.,  II,  1863,  pp.  11, 121;  Stain- 
ton  Ed.  N.  Am.  Tin.,  1872,  pp.  218,  224.— Chambers,  Bull.  U.  S.  Geol.  Surv., 
IV,  1878,  p.  144.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5407,  1891.— 
BuscK,  Dyar*8  List  Amer.  Lep.,  No.  5764,  1905. 

Gekchia  vagdla  Walker,  Cat.  Lep.  Het.  Brit.  Mus.,  XXIX,  1864,  p.  596.— 
Walsingham,  Trans.  Am.  Ent.  Soc.  Phila.,  X,  1882,  p.  178.— Riley,  Smith's 
List  Lep.  Bor.  Am.,  No.  5506,  1891. 

Dej/resmriafuscoochrella  Chambers,  Can.  Ent.,  IV,  1872,  pp.  106,  129,  147, 148. 

Gekchia  fmcoochrella  CnxMBEBS,  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  143. 

Gelechla  (lAta)  lUurosella  Zeller,  Verk.  k.  k.  zool.-bot.  Gesell.  Wien,  XXIII, 
1873,  p.  265.— Chambers,  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  144. 

To  Lord  Walsingham  is  due  the  credit  for  the  entire  synonymy.  I 
am  indebted  to  him  for  his  manuscript  note  that  iriediofuscdla  should 
be  added  to  the  already  published  synonymy,  which  the  description  also 
bears  out. 

It  is  a  common  species  in  the  District  of  Columbia,  which  I  have 
taken  in  numbers  in  very  early  spring  (March,  April),  and  again  in 
July. 

Its  life  history  is  unknown  as  yet,  but  a  clew  may  be  found  in  a 
specimen  which  issued,  April  25,  from  old,  dry  cornstalks  collected 
and  plac^ed  in  breeding  case  the  previous  fall.  This  specimen  was  per- 
fect and  seemingly  fresh,  but  not  having  observed  the  larva,  I  am 
unable  to  say  with  certainty  that  it  was  not  an  overwintering  moth  or 
that  the  larva  accidentally  had  found  a  convenient  pupating  place  in 
the  cornstalks. 

GELECHIA  WALSINGHAM!  Dietz. 

Pseudochdaria  vxMnghami  Dietz,  Ent.  News,  XI,  1900,  p.  352,  pi.  i,  fig.  3. 
Gelechia  waMnghami  Walsingham  and  Durrant,  Ent.  Mo.  Mag.,  XXXVIII, 
1902,  p.  28.— BuscK,  Dyar's  List  Amer.  Lep.,  No.  5765,  1903. 

Through  the  kindness  of  Dr.  Dietz  1  have  examined  his  types  of 
this  species  and  the  National  Museum  possesses  several  cotypes.  It 
is  a  typical  Gelechla^  which  was  placed  by  error  in  an  unpublished 
manuscript  genus  of  Lord  Walsingham's,  thereby  spoiling  the  name 
Pseudochelaria  for  future  application  to  the  intended — to  me 
unknown — genus. 

Food  jildnt, — Rhus^  typhosa. 

Habitat,  — Pennsylvania. 

GELECHIA  PENNSYLVANICA  Dietz. 

Pseudocftelaria  penn»ylvanica  Dietz,  Ent.  News,  XI,  1900,  p.  353,  pi.  r,  fig.  4. — 

Walsingham,  Ent.  Mo.  Mag.,  XXXVIII,  1901,  p.  29. 
Gelechia  paiiwylvanica  Busck,  Dyar*fl  List  Amer.  Lep.,  No.  5766,  1903. 

As  this  species  must  be  credited  to  Dr.  Dietz  it  was  proper  that  he 
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should  describe  it,  and  he  has  kindly  banded  me  the  following^  descrip- 
tion of  the  moth  which  be  figured.^ 

Ashen  gray,  palpi  with  third  joint  longer  than  second,  latter  dark  brownish  at 
base  externally,  former  dusted  with  fuscoos,  base  and  extreme  apex  white.  Antennse 
faintly  annulate  with  fuscous.  Thorax  with  dark-brown  spot  posteriorly.  Forewings 
marked  with  dark  rich  brown  as  follows:  A  trapezoidal  space  at  base  sharply  limited 
externally  by  an  oblique  line  nearer  the  base  at  the  dorsal  margin  and  slightly  con- 
cave toward  the  apex.  This  space  is  separated  from  the  costal  margin  by  a  pale 
area.  An  irregular  stripe  extends  through  the  entire  wing  to  apex,  shading  off 
gradually  toward  the  costa.  A  transverse  pale  line  at  the  beginning  of  the  cilia, 
oblique  in  its  dorsal  half,  concave  toward  the  apex  in  its  costal  part.  Apical  part  of 
wing  with  dark  lines.  Cilia  gray  with  two  dark  lines.  Posterior  wings  pale  fuscoos. 
Underside  paler.     Legs,  except  posterior  pair,  fuscous,  anrulated  with  black. 

Alar  expanse. — 17  mm. 

f/aWto/.-»-Hazleton,  Pennsylvania. 

Type. — In  Dietz's  collection. 

Described  from  a  single  specimen  taken  at  light.  Closely  allied  to  Gelechia  wal- 
singhami  Dietz. 

I  have  seen  no  other  specimen  of  this  species  which,  in  my  judg- 
ment, is  a  true  Gelechia,  and  not  what  it  was  supposed  to  be,  the  type 
of  Pneudochelaria  Walsingham  manuscript. 

GELECHIA  TEPHRIASELLA  Chambers. 

Gelechia  lephriasella  Chambers,  Can.  Ent.,  IV,  1872,  p.  68;  Cinn.  Quart  Joum. 

.  Sci.,  II,  1875,  p.  253;  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  147.— Walsing- 
ham, Trans.  Am.  Ent.  Soc.  Phila.,  X,  1882,  p.  181.— Riley,  Smith's  List 
Lep.  Bor.  Am.,  No.  5490,  1891.— Bcsck,  Dyar's  List  Amer.  Lep.,  No.  5767, 
1903. 

No  authentic  type  of  this  species  exists,  but  in  the  U.  S.  National 
Museum  is  a  specimen  which  has  on  the  pin  one  of  Chambers'  pill- 
box labels  with  Oelechm  tejphriasella  in  bis  handwriting.  This  speci- 
men consists  of  only  thorax  and  the  two  forewings,  but  these  latter 
agree  with  Chambers'  description  and  the  specimen  presumably  truly 
represents  this  species. 

While  the  genus  can  not  be  determined  with  certainty  from  these 
two  forewings,  the  species  appears  to  belong  near  the  following,  a 
probability  which  is  strengthened  by  Chambers'  description  and  his 
observation  *  that  this  species  reminded  him  of  grlmefasciella  {concluselln 
Walker). 

However,  the  generic  determination  must  stand  only  for  what  it  is, 
liable  to  change  through  future  evidence. 

The  venation  in  the  forewings  is  normal  12  veins,  7  and  8  stalked, 
rest  separate  (not  as  in  the  following  with  veins  3  and  4  stalked).  The 
peculiar  coloration  of  the  antenna;  described  by  Chambers  should 
make  recognition  of  this  species  easy. 

Ilahltat. — Kentucky . 

*Ent.  News,  XI,  pi.  i,  fig.  4.  ''Cinn.  Quart.  Joum.,  11^  p.  253. 
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GELECHIA  CONCLUSELLA  Walker. 

Gdechia  conclusella  Walker,  Cat.  Lep.  Het.  Brit.  Mus.,  XXIX,  1864,  p.  593.— 
Walsingham,  Trans.  Am.  Ent.  Soc.  Phila.,  X,  1882,  p.  179.— Riley,  Smith's 
List  Lep.  Bor.  Am.,  No.  5341,  1891. — Busck,  Dyar's  List  Amer.  Lep.,  No. 
5768,  1903. 

Gelechia  grmefasdella  Chambers,  Cinn.  Quart.  Joum.  Sei.,  II,  1875,  p.  253;  Bull. 
U.  S.  Geol.  Surv.  IV,  1878,  p.  144. 

In  the  U.  S.  National  Museum  are  several  specimens  labeled  by 
Lord  Walsingham,  Gdechia  concltisdla  Walker;  these  are  identical  with 
specimens  thus  named  by  Lord  Walsingham  in  collections  of  Dr.  Dietz, 
and  in  the  Philadelphia  Academy  of  Natural  Sciences.  They  agree 
with  Walker's  description  and  evidently  correctly  represent  his  species. 

They  are  the  same  as  type  no.  447,  in  the  U.  S.  National  Museum,  of 
Gelechia  grissefascidla^  received  with  his  label  from  Chambers,  thus 
confirming  the  synonymy  made  by  Walsingham.  There  is  one  other 
supposed  *''type"  of  grissefoMciella^  namely,  in  the  Museum  of  Com- 
parative Zoology,  Cambridge,  but  this  is  an  entirely  different  thing, 
an  undescribed  species  of  NeaJyda^  unhappily  unfit  for  description; 
it  does  not,  however,  agree  with  Chambers'  description,  while  U.  S. 
National  Museum  type  does,  and  the  latter  is  evidently  authentic. 

Lord  Walsingham  also  made  crescent  if amiella  Chambers  a  synonym 
of  coiicliLHella^  but  this,  as  previously  shown  (p.  846),  was  done  on 
faulty  evidence,  and  crescent  if asciellu  is  a  distinct  species  belonging 
to  Anacampsis, 

The  present  species  has  veins  3  and  4  :*n  forewings  stalked,  and 
thereby  differs  from  the  most  of  the  species  in  the  genus  in  which  it 
is  placed.  I  am,  however,  at  present  not  willing  to  differentiate  it 
generically. 

GELECHIA  RILEYELLA  Chambers. 

Depresmria  rileyelUi  Chambers,  Can.   Ent.,  IV,  1872,  pp.   106,  129,  147,  148; 

Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  138.— Riley,  Smithes  Liut  Lep.  Bor. 

Am.,  No.  5277,  1891. 
Gelechia  rileyeUa  Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5468. — BrscK,  Proc. 

U.  S.  Nat.  Mus.,  XXIV,  1902,  p.  732;  Dyar's  List  Amer.  Lep.,  No.  5769, 

1903. 

Type  no.  462,  in  the  U.  S.  National  Museum,  of  Deprenmria  rlley- 
elUi^  bearing  Chambers'  handwritten  label  and  the  date  1872,  is  the 
same  as  three  types  found  m  the  Museum  of  Comparative  Zoology  in 
Cambridge,  also  bearing  Chambers'  labels. 

These  types  are  all  in  very  poor  condition  specifically,  but  prove 
conclusively  that  the  species  is  a  true  Gdechia. 

The  type  in  the  National  Museum  bears  Lord  Walsingham's  blue 
label  no.  1170,  and  there  is  also  a  better  preserved  specimen  deter- 
mined by  Walsingham  and  bearing  his  blue  lal>el  no.  1211. 

Habitat, — Kentucky,  Canada. 

No  other  specimens  are  known  to  me. 
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GELECHIA  NUNDINELLA  Zeller. 

Gelechiu  niindinelUi  Zeller,  Verb.  k.  k.  zool.-bot.  Geeell.  Wien,  XXIII,  1873,  p. 

256.— Chambers,  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  145. —Riley,  Smith's 

List  Lep.  Bor.  Am.,  No.  5420,  1891. — Busck,  Dyar's  List  Amer.  Lep.,  No. 

5770,  1903. 
GelechUi  heneficentella  Murtfeldt,  Can.  Ent.,  XIII,  1881,  p.  245. — Riley,  Smith'^ 

List  Ijep.  Bor.  Am.,  No.  5321,  1891. 

Zeller's  type  in  the  Cambridge  Museum  of  Gdechia  nundinell^ 
proves,  as  the  de^scription  would  indicate,  that  it  is  the  same  as  Miss 
Murtfeldt's  later-described  hem'ficentella^  of  which  good  bred  series  are 
found  in  the  U.  S.  National  Museum,  besides  authentic  specimen 
received  from  Miss  Murtfeldt. 

Food  j)l<mi, — Solanum  carol in^ue, 

Ilahifut. — Missouri  (Murtfeldt),  Texas  (Zeller,  Boll),  District  of 
Columbia  (Busck). 

GELECHIA  MONUMENTELLA  Chambers. 

Gdechia  monumenteUaCnAUBKBs,  Bull.  U.  S.  Geol.  Surv.,  Ill,  1877,  p.  125;  U.  S. 
Geol.  Surv.  Bull.,  IV,  1878,  p.  145. — Riley,  Smithes  List  Lep.  Bor.  Am., 
No.  5413,  1891.— BiTscK,  Dyar's  List  Amer.  Lep.,  No.  5771,  1903. 

The  unique  type  of  this  species  is  found  in  good  condition  in  the 
Cambridge  Museum,  agreeing  with  the  description,  and  labeled  ''  Colo- 
rado,"" with  the  name  in  (chambers'  handwriting. 

The  type  shows  one  point  not  mentioned  by  Chambers,  namely,  a 
thin,  indistinct,  but  complete  white  fascia  at  apical  third. 

In  the  U.  S.  National  Museum  there  is  a  large  series  of  this  very 
distinct  insect,  bred  by  Mr.  Coquillett  and  Mr.  Koebele  in  California 
from  Fmnc(mm  grandijlryra, 

GELECHIA  OBSCUROSUFFUSELLA  Chambers. 

Gekchia  ohsniromffusella  Chambers,  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  pp.  90, 
145.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5425,  1891.— Busck,  Dyar's 
List  Amer.  Lep.,  No.  5772,  1903. 

Type  no.  456,  in  the  U.  S.  National  Museum,  of  this  species  from 
Chambers  agrees  with  other  types  examined  in  the  Cambridge  Museum 
and  in  Professor  Fernald's  collection.  All  are  in  rather  poor  condi- 
dition,  but  agree  so  far  as  can  be  made  out  with  Chambei*s'  description 
and  prove  that  the  species  is  a  true  Gelechia, 

1  have  met  with  no  other  specimens. 

Habitat,  — Texas. 

GELECHIA  PETASITIS  Pfaffenzeller. 

Gekchia  petamlis  Pfaffenzeller,  Stett.  P^nt.  Zeit.,  XXVIII,  1867,  p.  79. — 
Staudinger  and  Rebel,  Cat.  Lep.  Eur.,  II,  1901,  No.  2588. — Walsingram, 
Trans.  Am.  Ent.  Soc.  Pbila.,  X,  1882,  p.  178.— Riley,  Smith's  *Li8t.  Lep. 
Bor.  Am.,  No.  5445,  1891.— Busck,  Dyar's  List  Amer.  Lep.,  No.  5773,  lOaS. 

I  have  examined  in  Professor  Fernald's  collection  three  specimens 
which  Lord  Walsingham  determined  as  the  European  insect. 
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One  of  these,  through  the  kindness  of  Professor  Fernald,  is  now  the 
property  of  U.  S.  National  Museum.  It  agrees  with  Pfaffenzeller's 
description. 

The  European  food  plant  is  Peta»itis  niveii^,  on  which  the  larva 
mines  the  leaves.  Other  species  of  Petdsitu^  on  which  the  species  may 
live,  occur  in  this  country. 

QELECHIA  PANELLA,  new  species. 

Oelechia  panella  Busck,  Dyar'sLdst  Araer.  Lep.,  No.  5774,  1903. 

Antennse  dark  reddish  fuscous,  annulated  with  white.  Labial  palpi 
with  well  developed  furrowed  brush;  second  joint  on  the  upper  and 
inner  side  whitish,  the  outside  and  the  brush  deep  pui*plish  red.  Face 
white  with  a  reddish  tint.  Head,  thorax,  and  forewings  uniformly 
bright  brick  red;  at  the  end  of  the  cell  is  a  very  indistinct  blackish 
dot  and  at  apical  third  is  a  still  more  indistinct  very  narrow  oblique 
yellowish  white  fascia  across  the  wing.  No  other  markings  are  found, 
and  those  mentioned  are  easily  overlooked.  Cilia  reddish,  sprinkled 
with  white.  Under  side  of  forewings  shining  dark  fuscous.  Hind- 
wings  broader  than  forewings,  light  silvery  fuscous,  darker  and  yel- 
lowish toward  apex.  Cilia  yellowish  fuscous.  AMomen  dark  fus- 
cous, underside  ochreous.  Forelegs  reddish,  posterior  legs  yellow 
sprinkled  with  black;  tarsal  joints  blat^>kish,  slightly  tipped  with  yellow. 

A/ar  expa7}^e, — 20  mm. 

Ifabitat. — Arizona,  California. 

Type.—^o.  6391,  U.S.N.M. 

This  striking  species,  which  can  not  be  confused  with  any  other 
described  American  Gelechia^  is  described  from  two  perfect  specimens, 
one  collected  m  Arizona  b}^  Mr.  E.  A.  Schwarz  and  the  other  probably 
bred  by  Mr.  Koebele  at  Los  Angeles,  California. 

QELECHIA  ABELLA,  new  species. 

Gehrhia  abella  Busck,  Dyar's  List  Amer.  Lep.,  No.  5775,  1903. 

Antennae  silvery  white  sharply  annulated  with  dark  fuscous.  Labial 
palpi  with  rather  small  brush  pure  silvery  white.  Fiu'C  and  head  pure 
white.  Thorax  suffused  with  fuscous;  forewings  white  but  so  thickly 
suffused  with  fuscous  as  to  obliterate  the  white  ground-color  except 
on  apical  third  of  the  wing,  which  is  pure  white.  Near  bjise  is  an  ill- 
defined  oblique  costal  streak  with  only  a  few  dark  scules  therefore 
appearing  whitish  against  the  darker  surrounding  parts.  Cilia  white. 
Hindwings  as  broad  as  forewings,  light  fuscous.  Abdomen  yellowish 
fuscous.     Legs  gmy  with  white  bars  on  the  outside. 

Alar  expan ne, — 15  mm . 

Habitat. — Colorado. 

Type.—^o.  6392,  U.S.N.M. 
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This  species  which,  by  its  peculiar  coloi*ation,  probably  imitates  bird- 
droppings  can  not  be  mistaken  for  any  other  described  species  and  is 
at  once  recognized  by  its  pure  white  head,  palpi,  and  apical  third  of 
the  forewings. 

GBLECHIA  FUSCOTiENIAELLA  Chambers. 

Gelechmfu9cotmiiaella  Chambers,  Bull.  U.  S.  Greol.  Surv.,  IV,  1878,  pp.  89, 143. — 

BuscK,  Dyar*8  List  Amer.  Lep.,  No.  5776,  1903. 
Gelediia  fuscotanniella  Riley,  Smithes  List  Lep.  Bor.  Am.,  No.  5374,  1891. 
•  Gelechia  fuscolinianella  Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5370,  1891. 

Type  no.  461  in  the  U.  S.  National  Museum  of  this  species  is  labeled 
by  Chambers  fuscotiniadla^  which,  through  misi-eading,  led  Riley  to 
include  the  name  fuscoUnmdla  in  his  list.  This  name  consequently 
refers  to  the  present  species. 

The  type  is  identical  with  specimens  in  the  Museum  of  Comparative 
Zoology  in  Cambridge,  rightly  labeled  by  Chambers.  Both  are  in 
rather  poor  condition,  but  easily  recognized  from  description  by  the 
pure  white  forewings  with  the  sharply  limited  dark  brown  base. 

The  types  are  from  Texas;  in  the  National  Museum  there  is  also  a 
better  preserved  specimen  from  Colorado. 

B, —  Unrecognized  Species, 

QBLECHIA  ADAPTERELLA  Walker. 

Gelechia  adapterella  Walker,  Cat.  Lep.  Het.  Brit.  Mus.,  XXIX,  1864,  p.  590.— 
BuscK,  Dyar's  List  Amer.  Lep.,  No.  5778,  1903. 

This  species  was  omitted  in  Riley's  list.  The  type  should  be 
examined  in  the  British  Museum.    Habitat  not  given  by  Walker. 

GELECHIA  ALBISTRIGELLA  Chambers. 

Gelechia  albistrigella  Chambers,  Can.  Ent.,  IV,  1872,  p.  171. — Hagen,  Papilio, 
IV,  1884,  p.  98.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5304,  1891. 
BuscK,  Dyar*s  List  Amer.  Lep.,  No.  5779,  1903. 

Two  types  of  this  specie>8  are  in  the  Museum  of  Comparative 
Zoology  in  Cambridge,  but  in  so  poor  condition  that  they  can  not  be 
recognized  with  any  degree  of  positiveness.  They  are,  however,  prob- 
ably authentic,  and  remind  one,  as  Chambers  says,  of  Strobisui.  As 
far  as  C4in  be  made  out,  without  injuring  the  specimens,  the  forewings, 
which  are  obtusely  rounded,  have  11  veins,  8  coincident  with  7,  3  and 
4  stalked.  Hindwings  with  8  veins,  3  and  4  connate,  6  and  7  connate. 
Labial  palpi  with  second  joint  considerably  thickened  with  smoothly 
appressed  scales,  abruptly  cut  off  at  apex;  terminal  joint  shorter 
than  second  joint. 

However,  it  was  so  difficult  to  examine  these  specimens  that  I  feel 
uncertain  about  the  characters  and  must  at  present  leave  the  species 
as  unrecognized. 
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the  description  if  found  again. 
Ilahitat.  — Kentucky. 

QELECHIA  AMBROSICBLLA  Chambers. 

Gelechia  ambrosicclla  Chambers,  Cinn.  Quart.  Joum.  Sci.,  II,  1875,  p.  239;  Bull. 
U.  S.  Geol.  Surv.,  IV,  1878,  p.  141.— Riley,  Smith's  List  Lep.  Bor.  Am., 
No.  5308,  1901.— BuscK,  Dyar's  List.  Amer.  Lep.,  No.  5780,  1902. 

Chambers  sent  out  to  correspondents  several  specimens  of  a  Tineid 
labeled:  jSmoe  amh^osiodla^  which  he  afterwards  determined*  as  speci- 
mens of  Butalts  matutella  Clenjens.  One  of  these  was  sent  to  U.  S. 
National  Museum,  and  when  Riley  made  his  List  of  Tineina  he  came 
across  this  specimen  and  recognizing  Chambers'  label,  placed  an 
asterisk  by  ambrosUMa  in  his  list,  indicating  that  a  specimen  was 
found  in  the  museum  collection,  without  recognizing  the  faulty  deter- 
mination. 

No  types  or  recognized  specimen  of  the  present  species  are  found  in 
any  of  the  collections,  and  1  have  failed  to  breed  the  species,  although 
making  several  efforts.  But  the  knowledge  of  the  foodplant  and 
larval  habits  [the  larva  feed  according  to  Chambers  in  the  fruits  of 
A/uhroHia  trifid(i\  together  with  the  description  insure  ultimate  redis- 
covery of  the  species,  which  Chambers  thought  very  near  to  Trlcho- 
tapliii  chcunlerHella  Murtfeldt  (p.  913). 

QELECHIA  AMORPHELLA  Chambers. 

Gelechia  am(/rj)hella  Chambers,  Bull.  U.  S.  Geol.  Surv.,  Ill,  1877,  p.  124;  IV, 
1878,  p.  141.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5309,  1891.— Busck, 
Dyar's  IJst  Amer.  Lep.,  No.  5781,  1902. 

All  authentic  specimens  of  this  species  are  lost  and  I  have  not  recog- 
nized it  from  the  description  in  the  material  examined,  but  continued 
collecting  and  breeding  in  Colorado  ought  to  enable  recognition  of 
the  species,  the  food  plant  of  which  Chambers  gave  with  some  doubt 
as  A  in  orph  a  fruit  cosa, 

GELECHIA  ANQUSTIPENNELLA  Clemens. 

Oelechia  (wgtuttipennella  Clemens,  Proc.  Ent  8oc.  Phila.,  II,  1863,  p.  119;  Stain- 
ton  VA.  N.  Am.  Tin.,  1872,  pp.  222,  224.— Chambers,  Bull.  U.  S.  (Uk)1. 
Surv.,  IV,  1878,  p.  141.— Riley,  Smith's  List.  Lep.  Bor.  Am.,  No.  5311, 1891.— 
BuscK,  Dyar's  List  Amer.  Lep.,  No.  5782,  1902. 

The  type  is  lost  and  I  have  not  recognized  the  species;  the  descrip- 
tion gives  no  clew  to  the  proper  genus. 
Ifahltat,  — Pennsylvania  ? 

»Can.  Ent,  V,  p.  231. 
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QELBCHIA  ARQENTIALBELLA  Chambers. 

Odechia  argentialbella  Chambers,  Can.  Ent.,  Ill,  1874,  p.  241;  Bull.  U.  8.  Geol. 
Surv.,  IV,  1878,  p.  141.— Riley,  Smithes  List  Lep.  Bor.  Am.,  No.  5313, 1891. — 
BuscK,  Dyar's  List  Amer.  Lep.,  No.  6783,  1902. 

No  authentic  material  exists  of  this  species,  which,  according  to 
Chambers,  is  verj"  like  Recurvaria  I'^rieU^i  Chambers  [p.  809]. 
Habitat.  — ^Texas. 

QELBCHIA  ATTRITELLA  Walker. 

Celechia  aUrUeUa  Walker,  Cat.  Brit.  Mus:,  XXIX,  1864,  p.  592.— Bn»CK,  Dyar's 
List  Amer.  Lep.,  No.  5784,  1902. 

The  type  of  this  species  should  be  examined  in  British  Museum. 
The  description  gives  no  clew  to  the  proper  genus. 
Habitat. — Not  given. 

GELECHIA  DISCOMACULELLA  Chambers. 

GekehUi  dwcomaeulella  Chambers,  Can.  Ent,  IV,  1872,  p.  172;  Cinn.  Quart.  Joam. 

Sci.,  II,  1875,  p.  239;  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  143.— Riley, 

Smith's  List  Lep.  Bor.  Am.,  No.  5353, 1891. — Busck,  Dyar's  list  Amer.  Lep., 

No.  5785,  1902. 
Gelechia  aurimaeulella  Chambers,  Can.  Ent.,  IV,  1872,  p.  172;  Bull.  U.  S.  Geol. 

Surv.,  IV,  1878,  p.  141.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5316,  1891. 

According  to  Miss  Murtfeldt  and  Lord  Walsingham  the  above  syn- 
onymy is  correct,  but  no  authentic  specimens  of  either  species  are  now 
preserved.  The  descriptions  read  very  much  alike.  According  to 
Chambers  this  species  is  'difficult  to  distinguish  from  Gelechia  mar-- 
morelln  Chambers,^  even  on  comparison  of  specimens." 

GELECHIA  BADIOMACULELLA  Chambers. 

Gelechui  iKidionmculdla  Chambers,  Can.  Ent.,  IV,  1872,  p.  192;  Bull.  U.  8.  Geol. 
Surv.,  IV,  1878,  p.  141.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5317, 
1891.— Busck,  Dyar's  List  Amer.  Lep..  No.  5786,  1902. 

Described  from  a  single  specimen  taken  under  a  gaslight  and  with 
the  palpi  [at  least!]  burned.  A  yellowish  and  brown  species  with  tufted 
wings,  which  will  be  difficult  ever  to  rediscover  with  certainty,  as  it 
may  not  even  belong  to  the  family  Gelechiidae. 

Hah  I  tat. — Kentucky. 

GELECHIA  BISTRIGELLA  Chambers. 

DepressarUi  histrujella  Chambers,  Can.  Ent.,  I\^  1872,  pp.  92,  128,  147. 

Gdechia  histrlgelUi  Chambers,  Bull.  U.  S.  Geol.  Surv.,  I\^  1878,  p.  142.— Rilrt, 

Smith's  List  I^p.  Bor.  Am.,  No.  5328, 1891. — Busck,  Dyar's  List  Amer.  Lep., 

No.  5787,  1902. 

Nothing  cjin  be  said  about  the  proper  genus  of  this  species  from  the 
description.     Type  is  lost. 
Habitat.  — Canada. 


^Phthorimira  manmtrella^  p.  823. 
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GELECHIA  BRUMELLA  Clemens. 

Odechia  brumeUa  Clemens,  Proc.  Ent.  Soc.  Phila.,  II,  1864,  p.  416;  Stainton 
Ed.  N.  Am.  Tin.,  p.  239,  1872.— Chambers,  Bull.  U.  S.  Geol.  Surv.,  IV, 
1878,  p.  142.— Riley,  Smith's  list  Lep.  Bor.  Am.,  No.  5330,  1891.— Busc^k, 
Dyar's  List  Amer.  Lep.,  No.  5788,  1902. 

Described  from  a  single  somewhat  denuded  specimen  from  Labrador, 
which  is  no  longer  in  existence. 

QELECHIA  CANOPULVELLA  Chambers. 

Gelechia  canopulveUa  Chambers,  Bull.  U.  S.  Geol.  Surv.,  1878,  pp.  91, 142. — Riley, 
Smith's  Liwt.  Lep.  Bor.  Am.,  No.  5332,  1891. — Busck,  Dyar's  List  Amer. 
Lep.,  No.  5789,  1902. 

Of  this  species  the  unique  type  is  still  in  the  Museum  of  Compara- 
tive Zoology  in  Cambridge,  but  it  is  in  so  poor  a  condition  that 
definite  recognition  is  not  possible  at  the  present  time.  It  is,  how- 
ever, without  doubt  a  true  Gelechia,  near,  if  not  the  same  as  Gelechia 
obscurosiiffhisella  Chambers  [p.  888J. 

Hahitdt,  — ^Texas. 

QELECHIA  CAPITEOCHRELLA  Chambers. 

Gelechia  capUeochrella  Chambers,  Cinn  .Quart.  Joum.  Sci.,  II,  1875,  p.  252;  U.  S. 
Geol.  Surv.  Bull.,  IV,  p.  142.— Riley,  Smith's  I Jst  Lep.  Bor.  Am.,  No.  5333, 
1891.— Busck,  Dyar's  List  Amer.  Lep.,  No.  5790,  1902. 

Can  not  be  placed  from  description;  type  is  lost;  no  locality  given. 

QELECHIA  CARYiEVORELLA  Packard. 

Gelechia  carysevorella  Packard,  Rept.  U.  S.  Dept.  of  Agric,  1885,  p.  331, 1886;  Rept. 
U.  8.  Ent.  Comm.,  V,  1890,  p.  314.— Riley,  Smith's  List  Lep.  Bor.  Am., 
No.  5333a,  1891.— Busck,  Dyar's  List  Amer.  Lep.,  No.  5791,  1902. 

From  the  knowledge  of  the  larva  and  the  description  of  the  imago 
it  should  not  be  difficult  ultimately  to  rediscover  this  species,  type 
of  which  is  lost. 

According  to  Professor  Fernald  it  is  allied  to  GeUchia  Vwostomacxtlella 
Chambers,  and  it  may  prove  on  discovery  to  be  synonymous  with  one 
of  the  several  similar  species  of  that  group. 

IIcMtat. — Rhode  Island. 

QELECHIA  CASSELLA  WTalker. 

GeUchia  cassella  Walker,  Cat  Brit.  Mus.,  XXIX,  1864,  p.  594.— Riley,  Smith's 
List  Lep.  Bor.  Am.,  No.  5333b,  1891. — Busck,  Dyar's  List  Amer.  Lep.,  No. 
5799.  1902. 

The  type  of  this  species  should  be  examined  in  British  Museum. 
The  description  gives  no  clew  to  its  proper  genetic  position. 
Exact  habitat  not  given. 
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QELECHIA  DBCEMMACULBLLA  Chambers. 

Oelechia  cUcemrmiculeUa  Chambers,  Cinn.  Qaart.  Joum.  Sci.,  II,  1875,  p.  290; 
Bull.  U.  8.  Geol.  Sun\,  III,  1877,  p.  128;  IV,  1878,  p.  142.— Rilby,  Smith's 
Lost  Lep.  Bor.  Am.,  No.  5349,  1891. — Buhck,  Dyar's  List  Amer.  Lep.,  No. 
5793,  1902. 

Described  from  a  single  captured  specimen  which  is  now  lost. 
According  to  Chambers,  ''  it  reminds  one  in  ornamentation  of  Gdechia 
difficllkdUi  ChamF)er8  {Eplthectis  aftrihideU<i  Walker  p.  817],  but  is  a 
larger  insect  with  hind  wings  not  excised  beneath  the  tip." 

Habitat. — Colorado. 

QELECHIA  BRACKENRIDGIELLA  Busck. 

Gdechia  deterselUi  Clemens  (not  Zeller),  Proc.  Acad.  Nat.  Sci.  Phila.,  1860,  p.  IW; 

Stainton  Ed.  N.  Am.  Tin.,  1872,  pp.  40,  116,  225.— Chambers,  Bull.  U.  S. 

Geol.  Surv.,  IV,  1878,  p.  142.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5351, 

1891. 
Gdechia  hrackenridgieUa  Busck,  Dyar's  List  Amer.  Lep.,  No.  5794,  1902. 

Cotypes  of  this  species  should  be  examined  in  British  Museum, 
where  the  two  specimens  sent  to  Stainton  by  Clemens  in  1860  presiun- 
ably  are  found. 

Stainton  thought  it  allied  to  the  European  Gelechia  affinUt  Douglas.* 
No  types  exist  in  this  country  of  this  species,  which  may  be  known 
under  the  above  name  instead  of  the  preoccupied  name  deterseUa, 

GELECHIA  DISCOANULELLA  Chambers. 

Oelechia  discoantUella  Chambers,  Cinn.  Quart.  Joum.  Sci.,  II,  1875,  p.  254;  Bull. 

U.S.  Geol.  Surv.,  IV,  1878,  p.  143.— Busck,  Dyar's  List  Amer.  Lep.,  No. 

5795,  1902. 
Gdechia  discoannulella  Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5352,  1891. 

According  to  (chambers,  a  pale  ochreous  species  with  dark^  annu- 
lated  spot  at  the  end  of  the  cell  on  forewings. 
No  type  exists.     No  locality  given. 

OELECHIA  DISCOSTRIGELLA  Chambers. 

Gelechia  discoMrigella  Chambers,  Cinn.  Quart.  Joum.  Sci.,  II,  1875,  p.  248; 
Bull.  U.  8.  Geol.  Surv.,  IV,  1878,  p.  143.— Riley,  Smith's  List  Lep.  Bor. 
Am.,  No.  5356,  1891.— Busck,  Dyar's  List  Amer.  Lep.,  No.  5796,  1902. 

Described  from  a  single  type  with  palpi  missing.  This  unique  type 
is  still  preserved  in  the  Museum  of  Comparative  Zoology  in  Cam- 
bridge, but  now  lacks,  besides  the  palpi,  part  of  all  the  wings,  and  it 
is  in  such  condition  as  to  prohibit  generic  recognition. 

The  type  shows  the  species  to  be  a  large,  broad-shouldered  insect, 
with  basal  half  of  forewings  white  and  extreme  base  blackish  brown. 

Habitat, — California. 


^Bryotropha  affinis  Staudinger  and  Rebel,  Cat.  Lep.  Eur.,  No.  2531,  1901. 
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GELECHIA  FLAVICORPORELLA  Walsingham. 

Gelechia  flaiicorporella  Walsingham,  Trans.  Am  Ent.  Soc.  Phila.,  X,  1882, 
p.  177. — Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5361,  1891.--Bu8CK,  Dyar's 
List  Amer  Lep.,  No  5797,  1902. 

Of  this  species  two  types  are  found  in  Professor  Fernald's  collec- 
tion, but  by  accident  I  lost  my  notes  on  them  and  am  at  present 
unable  to  recognize  the  species. 

It  is,  however,  probably  a  true  Gdeehia, 

GELECHIA  FLEXURELLA  Clemens. 

Oelechia  flexureUa  Clemens,  Proc.  Acad.  Nat.  Sci.  Phila,,  1860,  p.  163;  Proc.  Ent. 
Soc.  Phila.,  II,  1863,  p.  122;  Stainton  Ed.  N.  Am.  Tin.,  1872,  pp.  115, 
225.— Chambers,  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  143.— Riley,  Smith's 
List  Lep.  Bor.  Am.,  No.  5363,  1891. — Busck,  Dyar's  List  Amer.  Lep.,  No. 
5798,  1902. 

Type  is  lost;  from  Clemens's  description  I  would  suppose  that  this 
species  probably  belongs  to  the  genus  Aristotelia. 
Habitat.  — Pennsylvania 

GELECHIA  FUSCOLUTEELLA  Chambers. 

Depressaria  fuscoluteella  Chambers,  Can.  Ent.,  IV,  1872,  pp.  106,  147. 

Qelechia  fnscoluteella  Chambers,  Bull. U.  S.  Geol  Surv.,  IV,  1878,  p.  143.— Riley, 

Smith's  List  Lep.  Bor.  Am!,  No.  5368,  1891. — Busck,  Dyar's  List  Amer. 

Lep.,  No.  5799,  1902 

No  authentic  specimens  exist,  and  the  short  description  is  insufficient 
for  recognition. 
Habitat. — Kentucky. 

GELECHIA  PUSCOMACULELLA  Chambers. 

Gelechia.  fuscomaculella  Chambers,  Can.  Ent.,  IV,  1872,  p.  170;  Bull.  U.  S. 
Geol.  Surv.,  IV,  1878,  p.  143.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No. 
5369,  1891.— Busck,  Dyar's  List  Amer.  Lep.,  No.  5800,  1902. 

The  unique  type  of  this  species  in  the  Museum  of  Comparative 
Zoology  in  Cambridge  is  in  very  poor  condition,  with  one  forowing 
and  part  of  the  other  and  of  both  hindwings  gone. 

It  is  impossible  to  place  it  with  certainty,  but  I  believe  it  is  a  true 
GeU4)hia. 

Habitat.  — Kentucky. 

GELECHIA  FUSCOPUNCTELLA  Clemens. 

Gelechia  fuscopunetella  Clemens,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  pp.  12,  121; 
Stainton  Ed.  N.  Am.  Tin.,  1872,  pp.  218,  225.— Chambers,  Bull.  U.  S. 
Geol.  Surv.,  IV,  1878,  p.  143.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No. 
5373,  1891.— Busck,  Dyar's  List  Amer.  Lep.,  No.  5801,  1902. 

Type  IS  lost  and  description  insufficient  for  certain  generic  determi- 
nation. 

Z?tfi/^a^. —Pennsylvania  ? 
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GELBCHIA  GILVOMACULELLA  Clemens. 

GeUchia  gilwmaculeUa  Clbmens,  Proc.  Ent.  Soc.  Phila.,  1863,  II,  pp.  12,  121; 
Staintoii  M.  N.  Am.  Tin.,  1872,  pp.  218,  225.— Chambers,  Bull.  U.  S.  Geo). 
Surv.,  IV,  1878,  p.  144.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5381, 
1891.— BuscK,  Dyar's  List  Amer.  Lep.,  No.  5802,  1902. 

The  type  is  lost  and  description  insufficient  for  generic  determination. 
Habitat,  — Pennsylvania  ? 

GELECHIA  GLYCYRIZCBELLA  Chambers. 

Oelerhia  glycyrinveUa  (/IIambeks,  Bull.  U.  S.  (ieol.  Surv.,  Ill,  1877,  p.  124  — Buhck, 

Dyar^s  List  Amer.  Lep.,  No.  5803, 1902. 
(relechia  glycyrrizireHa  Chambers,  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  144. — Kilby, 

Smith's  List  Lep.  Bor.  Am.,  No.  5384,  1891. 

The  unique  type  of  this  species  is  in  rather  well-preserved  condition 
in  the  Museum  of  Comparative  Zoology  in  Cambridge.  But  I  have 
not  been  able  to  find  another  specimen  exactly  like  it  in  any  of  the 
collections,  and  as  I  can  not  with  absolute  certainty  make  out  the  genus 
of  the  type  specimen  without  injuring  it,  I  prefer,  therefore,  to  post- 
pone definite  detennination  of  the  species  until  more  material  is  at 
hand.  It  is  probably  a  true  GelecJiia.  Food  plant  was  given  with 
some  doubt  by  Chambers  as  Glyeyrhiza  lepidota. 

llahitat,  —Colorado. 

GELECHIA  GRISELLA  Chambers. 

Gelechia  griadUi  (^iambers,  Can.  Ent.,  IV,  1872,  p.  171;  Bull.  U.  S.  Geol.  Surv., 
IV,  1878,  p.  144.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5385,  1891.— 
BuscK,  Dyar's  List  Amer.  Lep.,  No.  5804,  1902. 

The  type  is  lost  and  the  description  is  insufficient  for  generic  deter- 
mination. 

Habitat, — Kentucky. 

GELECHIA  GRISEAELLA  Chambers. 

Parowwt  i^^(i€//tt  Chambers,  Can.  Ent.,  1872,  IV,  p.  88. 

GeUchia  ffriuaella  Chambers,  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  144. — Rilky, 

Smith's  List.  Lep.  Bor.  Am.,  No.  5386,  1891.— Busck,  Dyar's  List.  Amer. 

Lep.,  No.  5805,  1902. 

The  type  is  lost  and  the  description  insufficient  for  generic  deter- 
mination. 

Habitat,  — Canada. 

GELECHIA  GRISEOCHRELLA  Chambers. 

GeUchia  griseochrella  Chambers,  Cinn.  Quart.  Jour.  Sci.,  II,  1875,  p.  247;  Bull. 
U.  S.  Geol.  Surv.,  IV,  1878,  p.  144.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No. 
5387,  1891.— Busck,  Dyar's  List  Amer.  Lep.,  No.  5806,  1902. 

The  type  is  lost.  From  Chambers'  description  and  his  comparison 
of  the  venation  with  that  of  Calliina  argentieinctella  Clemens,  it  seems 
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highly  probable  that  this  Hpecies  does  not  oven  belong  in  the  family 
Gelechiidee.     However,  as  it  can  not  at  present  be  placed  elsewhere  it 
must  remain  under  the  present  genus  until  recognized. 
Habitat,  — California. 

GELECHIA  LABRADORICA  Moeschler. 

Gelechia  labradorica  Moeschler,  Wien.  Ent.  Monatech.,  1864,  p.  200. — Grote, 
Can.  Ent,  IV,  1872,  p.  125.— Cn ambers.  Bull.  U.  S.  Geol.  Surv.,  IV,  p.  144, 
1878.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5395,  1891.— Busck,  Dyar's 
List  Amer.  Lep.,  No.  5807,  1902. 

Presumably  a  true  Gelechia^  but  which  can  not  be  definitely  placed 
from  the  description. 
Habitat, — Labrador. 

GELECHIA   LABRADORIELLA  Clemens. 

Oelechia  labradorUUa  Clemens,  Proc.  Ent.   Soc.  Phila.,  II,  1863,  pp.  12,  120; 

Stainton   Eel.  N.   Am.   Tin.,   1872,   pp.   220,   224,   239.— Chambers,   Bull. 

U.  8.  Geol.  Surv.,  IV,  1878,  p.  144.— Riley,  Smith's  List  Lep.  Bor.  Am., 

No.  5396,  1891.— Busck,  Dyar's  List  Amer.  I^p.,  No.  5808,  1902. 
?  Gelechia  viduella  Fabricius,  Staudinger  &  Rebel,  Cat.  Lep.  Eur.,  II,  No.  2618. 

1901. 

Placed  by  Staudinger  and  Rebel  as  a  synonym  of  the  European 
Gelechia  mdudla  Fabricius,  with  a  question  mark.  No  authentic 
material  of  Clemens'  is  left,  but  the  evidently  rather  striking  species 
should  be  recognized  from  the  description  when  fuller  collections  from 
Labrador  are  obtained. 

OELECHIA  LACTEUSOCHRELLA  Chambers. 

Gelechia  lacteusochreUa  Chambers,  Cinn.  Quart.  Joum.  Sci.,  II,  1875,  p.  244; 
Bull.  U.  8.  Geol.  Surv.,  IV,  1878,  p.  144.— Riley,  Smith's  List  Lep.  Bor. 
Am.,  No.  5397,  1891.— Busck,  Dyar's  List  Amer.  Lep.,  No.  5810,  1902. 

The  type  of  this  species  is  lost  and  the  description  gives  no  evidence 
of  the  true  generic  position  of  the  species. 
Habitat.  — California. 

GELECHIA   LITURELLA  Walker. 

Gelechia  lUurella  Walker,  Cat.  Brit.  Mus.,  XXIX,  1864,  p.  691.— Busck,  Dyar's 
List  Amer.  Lep.,  No.  5811,  1902. 

Type  should  be  examined  in  British  Museum. 

QELCHIA  MACULATUSELLA  Chambers. 

Gelechia  TnaculatuseUa  Chambers,  Cinn.  Quart.  Joum.  Sci.,  II,  1875,  p.  245;  Bull. 
U.  S.  Geol.  Surv.,  IV,  1878,  p.  144.— Riley,  Smith's  List  Lep.  Bor.  Am., 
No.  5404,  1891.— Busck,  Dyar's  List  Amer.  Lep.,  5812,  1902. 

The  type  is  lost  and  the  description  is  insufficient  for  generic  deter- 
mination. 

Habitat,  — Cal  if  ornia. 
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GELECHIA  MILLERIELLA  Chambers. 

GeUchia  miUeriella  Chambers,  Cinn..  Quart.  Journ.  Sci.,  II,  1875,  p.  253;  BolL 
U.  8.  Geol.  Surv.,  IV,  1878,  p.  144.— Rilkv,  Smith's  List  Lep.  Bor.  Am., 
No.  5408,  1891.— BuscK,  Dyar's  List  Amer.  Lep.,  IJo.  5813,  1902. 

The  type  is  lost  and  description  insufficient  for  generic  determination. 
Habitat. — Not  given. 

GELECHIA  MIMELLA  Clemens. 

Oelechia  mimeUa  Clemens,  Proc.  Acad.  Nat.  Sci.,  Phila.,  1860,  p.  163;  Proc.  Ent 
Soc.  Phila.,  II,  1863,  p.  121;  Steinton  Ed.  N.  Am.  Tin.,  1872,  pp.  116,  225.— 
Chambers,  Can.  Ent,  IV,  1872,  p.  69;  Bull.  U.  S.  Geol.  Surv.,  IV,  1878, 
p.  145. — Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5409, 1891. — Busck,  Dyar's 
List  Amer.  Lep.,  No.  5814,  1902. 

The  type  of  the  species  is  lost;  Chambers  thought  it  similar  or  pos- 
sibly even  synonomous  with  his  Gelechia  yalpiannulelLa  {^Ar^Utotdm 
absconditdla^  Walker,  p.  801),  but  Clemens  expressly  said  in  his  synop- 
tic table  of  his  species  of  Gelechia  that  mimeUa  has  hindwings  with 
rounded  apex,  not  produced,  and  it  can  consequently  not  be  looked 
for  in  Aristotdia. 

Habitat. — Pennsylvania  ? 

GELECHIA  OBSCURELLA  Chambers. 

Gelechia obscureUaCBAHBEmy  Can.  Ent.,  IV.,  1872,  p.  170;  Bull.  U.  S.  Greol.  Surv., 
IV,  1878,  p.  145.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5423,  1891.— 
BuscK,  Dyar*s  List  Amer.  Lep.,  No.  5815,  1902. 

In  the  Cambridge  Museum  is  found  a  type  of  this  species,  which 
shows  it  to  be  a  true  Gdechia  similar  to,  but  different  from,  Gelechia 
monumentdhi  Chambers  [p.  888].  Chambers  himself  thought  it  similar 
to  the  following  unrecognized  species.  The  type  is,  however,  in  so 
poor  condition  that  I  have  not  been  able  to  identify  it  specifically  with 
certainty,  and  much  fuller  collections  should  be  made  in  Chambers' 
old  hunting  grounds  in  Kentucky  before  definite  determination  is 
attempted. 

GELECHIA   OBSCURUSELLA  Chambers. 

Depresmria  obscumsella  Chambers,  Can.  Ent.,  1872,  pp.  106,  129, 148;  Bull.  U.  8. 

Geol.  Surv.,  IV,  p.  145.— Riley,  Smith's  List  I.ep.  Bor.  Am.,  No.  5426, 1891.— 

BuscK,  Dyer's  List  Amer.  Lep.,  No.  5816,  1902. 
Gelechia  fuscopulvella  Chambers,  Can.  Ent,  IV,  1872,  p.  170;  Cinn.  Quart  Journ. 

Sci.,  II,  1875,  p.  245;  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  143.— Rilby, 

Smith's  List  Lep.  Bor.  Am.,  No.  5372,  1891. 

Types  of  both  the  above  species  are  found  in  the  Cambridge  Museum, 
but  in  nearly  useless  condition.  They  seem,  however,  absolutely  iden- 
tical so  far  as  comparison  is  possible,  and,  as  the  two  descriptions  also 
agree,  I  have  no  hesitation  in  uniting  them.     The  species  is  probably  a 
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true  Gelechia  and  possibly  the  same  as  the  foregoing  species,  though  I 
think  I  am  able  to  differentiate  the  two  excuses  for  types. 
Habitat, — Kentucky,  Canada. 

QELECHIA   OCHERFUSCELLA  Chambers. 

Gelechia  ocherfmcella  Cuambers,  Cinn.  Quart.  Joum.  Stu.,  II,  1875,  p.  249. — 

BvacK,  Dyar^s  List  Amer.  Lep.,  No.  5817,  1902. 
Gelechut  ochreofmceUa  Chambers,  Bull.  U.  §.  Geol.  Surv.,  IV,  1878,  p.  145. — 

Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5429,  1891. 

Described  from  a  single  specimen  without  palpi,  which  is  now  lost. 
Nothing  can  be  said  from  the  description  about  the  generic  position 
of  the  species. 

Habitat.  — California. 

GELECHIA   ORNATIPIMBRIELLA   Clemens. 

Gdechiaf  omatifimbriella  Clemens,  Proc.  Ent.  Soc.  Phil.,  II,  1864,  p.  420;  Stain- 
ton  Ed.  N.  Am.  Tin.,  1872,  p.  242.— Chambers,  Bull.  U.  S.  Geol.  Surv.,  IV, 
1878,  p.  145. — Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5435. — Busck,  Dyar*8 
List  Amer.  Lep.,  No.  5818,  1902. 

The  types  of  this  species  are  lost,  and  Clemens  thought  it  an  abber- 
rant  from  approaching  Depressaria,  As  far  as  his  description  of  the 
v(»nation  and  palpi  is  concerned  it  fits  the  present  genus,  but  I  have 
not  identified  it  specifically. 

Habitat. — Illinois. 

QELECHIA   PALLIDAGRISEELLA   Chambers. 

Gelechia  pallidagriseeUa  Chambers,  Can.  Ent.,  VI,  1874,  p.  237. — Busck,  Dyar's 

List  Amer.  Lep.,  No.  5819,  1902. 
Gelechia  palUdegrisseeUa  Chambers,  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  145. — 

Riley,  Smith's  List  I^p.  Bor.  Am.,  No.  5438. 

The  type  is  lost.     Nothing  can  be  gleaned  from  the  description 
about  the  generic  position  of  the  species. 
Habitat, — Texas. 

GELECHIA   PALPIALBELLA   Chambers. 

Gelechia  palpialbeUa  Chambers,  Cinn.  Quart.  Joum.  Sci.,  II,  1878,  p.  253;  Bull. 

U.  S.  Geol.  Surv.,  IV,  1878,  p.  145.— Busck,  Dyar's  List  Amer.  Lep.,  No. 

5820,  1902 
Gelechia  palpialella  Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5441,  1891. 

The  type  of  the  species  is  lost  and  the  description  insufficient  for 
correct  generic  determination.  Chambers  said  it  is  mistakable  for 
Gdechia  {Ar^stotelia)  physaZiella  Chambers  [p.  802]. 

No  habitat  is  given. 

GELECHIA  PARVIPULVELLA  Chambers. 

Gelechia  parvipulvella  Chambers,  Can.  Ent.,  VI,  1874,  p.  242;  Bull.  U.  S  (xeol. 
Surv.,  IV,  1878,  p.  145.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5443, 1891.— 
Busck,  Dyar's  List  Amer.  Lep.,  No.  5821,  1902. 

The  type  of  the  species  is  lost.  ^  j 
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The  following  is  a  luther  extreme  but  by  no  means  unique  example 
of  8ome  of  Chambern'  descriptions,  which  will  serve  to  illustrate  the 
difficulties  connected  with  recognizing  some  of  his  species  of  which 
his  types  are  lost,  especially  when  it  is  borne  in  mind,  that  there  is  no 
assurance  that  the  insects  he  placed  under  Gelechia  belongs  to  the 
family  Oel^chiidse  even: 

Palpi  simple.  Pale  yellowish  white,  lightly  dusted  with  fuscous,  the  dusting  more 
dense  toward  the  apex  of  the  primaries.  Al.  exp.  J  inch.  Season,  May  and  August. 
Possibly  a  variety  of  G.  mbalbusella. 

The  description  of  Gelechia  svhallmsdla  is  still  more  laconic  and 
reads  in  full: 

Second  joint  of  the  palpi  not  thickened.  Creamy  white,  sparsely  dusted  with 
ochreous  yellow  and  brown. 

Habitat.  — Texas. 

GELECHIA  PULLIPIMBRIELLA  Clemens. 

Gelechia  puUiftmbridla  Clbmens,  Proc.  Ent.  Soc.  Phila.,  U,  1863,  p.  120;  Stain- 
ton  Ed.  N.  Am.  Tin.,  1872,  pp.  223,  225.— Chambkbs,  Bull.  U.  S.  Geol.  Surv., 
IV,  1878,  p.  146.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5455,  1891.— 
BuscK,  Dyar*s  List  Amer.  Lep.,  No.  5822,  1902. 

Type  is  lost  and  description  is  insufficient  for  generic  determination 
of  the  species. 

IlaJtyitat,  — Pennsy  1  vania  ? 

GELECHIA  PULLUSELLA  Chambers. 

Gelechia  pullusella  Chambers,  Can.  Ent.,  \^1, 1874,  p.  237;  Bull.  U.  8.  Geol.  Surv., 
IV,  1878,  p.  146.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5456;  Bcsck, 
Dyar's  List  Amer.  Lep.,  No.  5823,  1902. 

The  type  is  lost  and  the  description  is  insufficient  for  determination. 
Habitat,  — ^Texas. 

GELECHIA  PUNCTIPERELLA  Clemens. 

Gelechia  punctiferelln  Clemens,  Proc.  Ent.  Soc.  Phila.,  II,  1864,  p.  119;  Stain- 
ton  Ed.  N.  Am.  Tin.,  1872,  pp.  222,  224.— Chambers,  Bull.  U.  S.  Geol. 
Sur\'.,  IV,  1878,  p.  146.  -Riley,  Smith's  List  I^p.  Bor.  Am.,  No.  5457, 1891.— 
BuscK,  Dyar's  List  Amer.  Lep.,  No.  5824,  1902. 

The  type  is  lost  and  the  description  is  insufficient  for  final  generic 
detennination. 

Habitat.  — Pen  nsy  Ivania  ? 

GELECHIA  SIMPLICIELLA  Chambers. 

Gelechia  simpHcieUa  Chambers,  Cinn.  Quart.  Journ.  Sci.,  II,  1875,  p.  238;  Bull. 
U.  S.  Geol.  Surv.,  IV,  1878,  p.  147.— Riley,  Smith's  List  Lep.  Bor.  Am., 
No.  5483,  1891.— Bus(;k,  Dyar's  List  Amer.  Lep.,  No.  5825,  1902. 

The  type  is  lost  and  definite  determination  of  the  species  impossible 
from  the  description. 
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Crel^echia  solwaiella  Chambers  {Phtfioriifisea  glochmella^  Zeller,  p.  822). 
X£cibitat,  — Kentucky. 

GELECHIA  SUBALBUSELLA  Chambers. 

Crelechia  mbalbuseUa  Chambebs,  Can.  Ent.,VI,  1874,  p.  242.— Riley,  Smith's  List 
Lep.  Bor.  Am.,  No.  5485.— Busck,  Dyar's  List  Amer.  Lep.,  No.  5826,  1902. 

Type  is  lost  and  nothing  definite  can  be  said  concerning  the  proper 
genu«  of  the  species  from  the  description. 
IlahltaU  — Texas. 

QELECHIA  SUFFUSELLA  Chambers. 

Gdechia  mffusdUi  Chambers,  Can.  Ent,  IV,  1872,  p.  171;  Bull.  U.  B.  Geol.  Surv., 
IV,  1878,  p.  147.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5488, 1891.— Busck, 
Dyar's  List  Amer.  Lep.,  No.  5827,  1902. 

The  six  specimens  supposed  to  be  types  of  the  species,  placed  as 
such  in  the  Cambridge  Museum  and  recorded  by  Hagen,^  were  found 
on  examination  to  be  specimens  of  Gelechia  i^ufmella  Chambers  {Ana- 
cainpsln  fullonella^  p.  849),  and  thus  labeled  by  Chambers. 

No  types  of  Huffttnella  exist,  and  nothing  can  be  said  from  the 
de.scription  about  the  generic  position  of  that  species. 

JJahitat. — Kentucky. 

GELECHIA  THORACEOCHRELLA  Chambers. 

Gelerhia  thoraceochrella  Chambers,  Can.  Ent.,  IV,  1872,  p.  169;  Bull.  U.  S.  Geol. 
Surv.,  IV,  1878,  p.  147.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5493.— Busck, 
Dyar's  List  Am.  Lep.,  No.  5828,  1902. 

No  types  are  found  and  description  is  insufficient  for  definite  generic 
determination. 

Uahltat,  — Kentucky. 

GELECHIA  THORACESTRIGELLA  Chambers. 

Gelechia  tJiorac^MrigeUa  Chambers,  Cinn.  Quart.  Joum.  Sci.,  II,  1875,  p.  245; 
Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  147.— Riley,  Smith's  List  Lep.  Bor. 
Am.,  No.  5496,  1891.— Busck,  Dyar's  List  Amer.  Lep.,  No.  5829,  1902. 

No  types  are  in  existence. 

Chambers  says  about  this  and  about  the  foregoing  species,  as  well 
as  about  tlumieealhella  (p.  867),  that  they  are  very  similar  to  Gelechia 
fmcopulvelln.     Probably  they  are  all  like  thoracealhelln^  true  GeUchia. 

Habitat. — California. 

GELECHIA  UNISTRIGELLA  Chambers. 

Qelechiaf  unislrigella  Chambers,  Can.  Ent.,  V,  1873,  p.  176. — Riley,  Smith's 
List  Lep.  Bor.  Am.,  No.  5504, 1891.— Busck,  Dyar's  List  Am.  Lep.,  No.  5831, 
1902. 

Type  is  lost.     The  species  can  not  be  definitely  determined  generic 
ally  from  the  description. 
Ilahltat.  — Kentucky . 
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GELECHIA  VERSICOLORELLA  Chambers. 

Depr&isaria  versicolorella  Chambers,  Can.  Ent.,  IV,  1872,  pp.  127,  129,  148;  Bull. 

U.  S.  Geol.  Surv.,  IV,  1872,  p.  138.— Riley,  Smith's  List  Lep.  Bor.  Am., 

No.  5284,  1891. 
Gelerhia  versicolorella  Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5509, 1891. — Busck, 

Proc.  U.  S.  Nat.  Mus.,  XXIV,  1902,  p.  732;  Dyar's  List  Amer.  Lep.,  No.  5832, 

1902. 

As  shown  by  me,  this  species  must  be  a  Gelechiid,  but  definite  deter- 
mination of  the  genus  can  not  be  obtained  from  the  description. 
Type  is  lost. 

Ilabitat,  — Kentucky. 

GELECHIA  WACOELLA  Chambers. 

Oelechia  wacoeUa  Chambers,  Can.  Ent.,  VI,  1874,  p.  237;  Bull.  U.  S.  Geol.  Surv., 
IV,  1878,  p.  148.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5511, 1891.— Busck, 
Dyar's  List  Amer.  Lep.,  No.  5833,  1902. 

Type  is  lost  and  exact  generic  determination  is  impossible  from  the 
description  alone. 
ILibitat  — Texas. 

MENESTA   Clemens. 

Plate  XXXI,  fig.  30. 

Menesta  Clemens,  Proc.  Ent.  Soc.  Phila.,  1860,  p.  213. 
Hyale  Chambers,  Cin.  Quart.  Jn.  Sci.,  II,  1875,  p.  242. 

The  characters  of  this  genus  in  accordance  with  Clemens's  descrip- 
tion and  verified  by  an  undoubted  specimen  of  the  type  of  the  genus  are 
as  follows:  Labial  palpi  smooth,  slender,  curved,  ascending,  reaching 
vertex;  second  joint  slightly  thickened  toward  apex,  terminal  shorter 
than  second,  smooth,  slender,  pointed.  Forewing  short,  broad, 
tortricid-formed  apical  edge  nearly  perpendicular  on  costal  and  dor- 
sal edge;  10  veins,  veins  4  and  8  absent,  all  separate,  7  to  apex.  Hind- 
wings  over  I.,  7  veins,  5  absent,  3  and  4  connate,  6  and  7  stalked. 

Lord  Walsingham's  suggestion*  that  this  genus  is  hardly  rightly 
separated  from  Stenonia  Zeller  is  far  from  right.  Neither  is  his  con- 
ception of  the  venation  clear.  In  the  article  just  referred  to  in  his 
tabulation  of  the  supposed  allied  genera  he  writes  that  veins  7  and  8 
in  forewing  are  separate,  and  he  further  says*  that  Meiuista  dnenHjrr- 
vlna  Walsingham,  the  venation  of  which  he  gives,  differs  in  venation 
from  the  genus  only  in  having  veins  6  and  7  in  hindwing  connate* 
instead  of  stalked,  thus  inferring  that  Memata^  like  this  species,  has 
11  veins  in  forewing  and  8  in  hindwing,  while  in  reality  it  has  only  10 
and  7,  respectively. 

Chambers  suggested  and  Lord  Walsingham  established  the  syn- 
onymy Meueata  Clemens- Ilt/ale  Chambers,  about  which  there  can  not 
be  any  doubt. 


UnscMt  Life,  II,  p.  154.  "^  Phm-.  \jmi\.  Zool.  S<x-.,  1895,  p.  a5. 
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The  genus  is  an  interesting  one,  related  to  Strobisia  Clemens,  and 
probably  confined  to  America. 

The  three  species  at  present  known  have  all  the  same  venation  and 
are  of  great  general  resemblance,  but  easily  separated  by  the  different 
striking  white  markings. 

With  white  costal  spot mekmdlay  p.  903 

Without  costal  spot 1 

With  apical  cilia  whit© albaeUiella,  p.  903 

Apical  cilia  not  white tortridformeUa^  p.  903 

MENESTA  TORTRICIPORMBLLA  Clemens. 

Menesta  tortricifonnella  Clemens,  Proc.   Acad.   Nat   Sci.  Phila.,  1860,  p.  213; 

Stainton   Ed.  Tin.   N.  Am.,  1872,  p.  151.— Chambers,  Bull.   U.   S.  Geol. 

Surv.,  IV,  1878,  p.  150.— W  albino  ham,  Proc.  Zool.  Soc.  Lond.,  1881,  p.  319; 

Insect  Life,  II,  1889,  p.  154.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5227, 

1891.— BiTscK,  Dyar's  List.  Am.  Lep.,  No.  5650,  1902. 
GeUchia  lUurella  Walker,  Cat.  Lep.  Brit.  Mus.,  XXIX,  1864,  p.  591. 
Uyale  corylieUa  Chambers,  Cmn.  Quart.  Joum.  Sci.,  II,  p.  242;  Bull.  U.  8. 

Geol.  Surw,  IV,  1878,  p.  157. 
Oelechia  corylieUa  Packard,  Rep.  U.  8.  Ent  Comm.,  V,  1890,  p.  635. 

Chambers'  interesting  life  history  of  this  species  on  hazel  is  quite 
similar  to  Miss  Murtfeldt's  excellent  observations  on  the  following 
species,  meJandla  Murtfeldt,  on  oak,  and  further  confirms  the  identity 
of  Ilyale  and  Menesta, 

This  species  is  probably  local  and  is  not  common. 

The  specimen  in  the  U.  S.  National  Museum  is  from  Massachusetts. 
Clemens'  type  presumablj^  came  from  Pennsylvania,  and  Chambers 
described  the  species  from  Kentucky. 

MENESTA   MELANELLA  Murtfeldt. 

Menula  mdanella  Murtfeldt,  Insect  Life,  II,  1890,  p.  304. — Riley,  Smith's  List 
Lep.  Bor.  Am.,  No.  5228,  1891.— Busck,  Dyar's  List  Amer.  Lep.,  No.  5651, 
1902. 

This  easily  recognized  species  is  well  described  by  Miss  Murtfeldt, 
and  the  interesting  life  history  is  carefully  recorded  with  figure. 

J^(}od  plant.  — Oak. 

Habitat,  — Missouri. 

A  cotype  and  good  bred  series  from  Miss  Murtfeldt  are  in  the 
U.  S.  National  Museum. 

MENESTA  ALBACILI^ELLA  Chambers. 

Slrohma  albacUiieeUa  Chambers,  Can.  Ent.»  X,  1878,  p.  77;  Bull.  U.  S.  Geol.  Surv., 

IV,  1878,  p.  162.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  6580,  1891. 
Menesta  albaciliseella  Busck,  Dyar's  List  Amer.  Lep.,  No.  5652,  1902. 

This  strikingly  beautiful  insect  was  described  from  a  single  speci- 
men from  Cincinnati.  This  unique  type  is  found  in  easily  recogniz- 
able condition  in  the  Cambridj^e  Museum,  where  I  had  an  opportunity 
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to  examine  it.    It  bears  Chambers'  handwriting  on  the  label,  *''  Strobi^m 
alhaeUiaiella  Cham.,"  and  it  is  undoubtedly  authentic. 

It  is  clearly  a  Menesta^  agreeing  perfectly  in  venation  and  palpi  with 
this  genus,  and  is  very  closely  related  to  the  two  other  species  in  the 
genus,^ut  is  at  once  distinguished  by  the  white  apical  cilia  in  fore- 
wing,  which  contrasts  beautifully  with  the  very  dark  shining  wing. 
I  have  only  seen  one  other  specimen  of  this  fine  species,  namely,  in 
Mr.  Kearfott's  collection,  where  is  found  a  well-preserved  specimen 
collected  by  him  in  New  Jersey,  on  June  17. 

STROBISIA  Clemens. 
Plate  XXXI,  fig.  31-32. 
Strobimi  Clemens,  Proc.  Aca^l.  Nat.  Sci.  Phila.^  1860,  p.  164. 

This  genus  is  well  characterized  by  Clemens,  and  has  the  following- 
characters: 

Labial  palpi  perfectly  smooth,  curved,  slender;  second  joint  scarcely 
thickened,  terminal  joint  as  long  as  second,  pointed.  Forewing  elon- 
gate ovate,  apex  obtusely  pointed;  12  veins,  7  and  8  stalked,  or  11 
veins,  7  and  8  coincident,  2  and  8  stalked.  Hindwings  narrower  than 
forewing,  apex  obtuse,  termen  slightly  sinuate;  8  veins,  3  and  4  con- 
nate, 5  parallel,  0  and  7  connate.  The  species  have  dark  hindwings 
and  brilliant  iridescent  markings  on  forewings.  The  genus  is  nearly 
related  to  Tvichjidaphe  Clemens. 

Two  species  hitherto  placed  in  this  genus  I  have  transferred  to 
other  genei^a,  namely,  ItulpedMa  Clemens,  which  belongs  to  A7ia' 
cmnpsiH^  near  trUtrigella  Walsingham,  and  will  be  found  treated  under 
that  genus  (p.  844),  and  alhaclUf^elln  Chambers,  which  belongs  to  and 
will  })e  found  treated  under  Menesta. 

The  name  argent klUtUa  Chambers  as  found  in  Chambers'  '•'Index," 
p.  162,  and  in  Smith's  check  list.  No.  5581,  does  not  appear  to  corre- 
spond to  any  description.  The  reference  given  in  "  Index  "^  is  not 
correct,  and  the  name  must  be  dropped. 

Only  two  described  species  are  at  present  referable  to  this  genus. 
They  may  be  separated  thus: 

Metallic  markings,  narrow  dashes  and  dots irridipennellat  p.  904 

Metallic  markings,  broad  spot«  and  bands emblemella,  p.  906 

STROBISIA    IRRIDIPENNELLA  Clemens. 

Strohisia  irridipennella  Clemens,  Proc.  Acad.  Nat.  Sci.  Phila.,  1860,  p.  165; 
Stainton  Fkl.  N.  Am.  Tin.,  1872,  pp.  40,  118.— Chambers,  Can.  Ent,  IV, 
1872,  p.  89;  Bull  U.  8.  Geol.  Surv.,  IV,  1878,  p.  162.— Frey,  Stett  Ent 
Zeit,  XXXIX,  1878,  p.  251.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5583, 
1891.— DiETZ,  Smith's  List  Ins.  New  Jersey,  p.  474,  1900.— Busck,  Dyar's 
List  Amer.  I^p.,  No.  5653,  1902. 
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Strohisia  aphroditeeUa  Chambeks,  Can.  Ent.,  IV,  1872,  p.  88.— Frey,  Stett  Ent. 

Zeit,  XXXIX,  1878,  p.  251. 
Strobma  proserpineUa  Frey,  Stett.  Ent.  Zeit.,  XXXIX,  1878,  p.  261.— Riley, 

Smith's  List  Lep.  Bor.  Am.,  No.  5585,  1891. 

This  species  is  the  type  of  the  genus  and  the  more  specialized  of  the 
two  species.     It  has  veins  7  and  8  in  the  forewings  coincident. 

Chambers  is  himself  responsible  for  placing  his  aphroditelhi  as  a 
synonym  of  irridipennella^  which  the  des(;ription  indicates  is  the  case. 
He  committed,  however,  a  clerical  mistake  in  doing  it.     He  wrote:* 

Strobma  venusteUa  I  am  now  satisfied  is  a  synonym  of  S.  irridipenndla  Clemens. 
Because  of  the  presence  of  several  brilliant  blue  spots  on  the  wings  of  my  sj^ecimens 
not  mentioned  in  Dr.  Clemens'  description,  I  was  led  to  believe  that  they  belonged 
to  a  different  species.     But  the  individuals  vary  in  this  respect. 

There  can  be  no  question  but  that  venustellu  is  a  mistake  for  apliro- 
dlteella^  the  description  of  which  only  can  be  applied  to  irrid!pennelh. 
This  is  also  demonstrated  by  Chambers  afterwards  in  his  "Index,"* 
where  he  placed  his  species  right,  aplirodHeella  as  synonym  of  irridi- 
penneUa  and  veiimfeUa  as  s^^nonym  of  the  following  species,  emhle- 
melhi  Clemens. 

On  account  of  the  same  defects  in  Clemens'  description,  which  misled 
Chambers,  Frey  described  \i\^  jyrosiTpinelhi^  which  undoubtedly  is  the 
same  as  irrldiptmneWi^  the  description  agreeing  in  every  particular. 

Although  this  species  is  very  abundant  in  the  vicinity  of  Washing- 
ton, and  though  I  have  given  special  attention  to  it  for  some  years,  its 
larval  history  is  as  yet  entirely  unknown,  and  furnishes  a  worthy  sub- 
ject for  study  for  any  student  who  has  an  opportunity  to  work  it  out. 
The  larva  will,  I  believe,  be  found  to  be  a  stem  borer. 

STROBISIA  EMBLBMELLA  Clemens. 

Strobma  emblemetta  Clemens,  Ptoc.  Acad.  Nat.  Sci.  Phila.,  1860,  p.  164;  Stain- 
ton  Ed.  N.  Am.  Tin.,  1872,  pp.  40,  118.— Chambeks,  Can.  Ent.,  IV,  1872, 
pp.  89, 90;  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  162.— Frey,  Stett.  Ent.  Zeitung, 
XXXIX,  1878,  p.  251.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5583, 
1891.— DiETZ,  Smiths's  List  Ins.  N.  J.,  1900,  p.  474.— Busck,  Dyar's  List 
Amer.  Lep.,  No.  5654,  1902. 

Strohisia  venvstella  Chambers,  Can.  Ent.,  IV.,  1872,  p.  90. 

This  well-descril)ed  species  differs  generically  from  the  type  only  by 
having  vein  8  m  forewings  present,  out  of  vein  7.  A  specimen  deter- 
mined by  Lord  Walsmgham  and  by  the  writer  are  in  the  U.  S.  National 
Museum, 

It  is  not  nearly  as  common  in  the  localities  around  Washington  as 
the  preceding  species. 

'Can.  Ent.,  VI,  p.  7.  *  U.  S.  Geol.  Surv.  Bull.,  IV,  p.  162. 
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TRICHOTAPHE  Clemens. 

Plate  XXXII,  fig.  33. 

Trichotaphe  Clemens,  Proc.  Acad.  Nat.  Sci.  Phila.,  1860,  p.  166. 

Bego'e  Chambers,  Can.  Ent.,  IV,  1872,  p.  24. 

Epicorthylis  Zeller,  Verb.  k.  k.  zool.-bot.  Gesell.  Wien,  XXIII,  1873,  p.  248. 

Malacotrivha  Zkller,  Verb.  k.  k.  zool.-bot.  (iesell.  Wien,  XXIII,  1873,  p.  282. 

Begoe  Chambers  is  the  same  an  Mal<icotrlch(i  Zeller,  erected  on  the 
same  species. 

I  have  before  me  authentic  specimens  of  the  types  and  of  all  Amer- 
ican species  hitherto  included  in  these  three  genera,  besides  several 
other  described  and  undcscribed  species  belonging  to  this  group. 

After  examining  them  very  carefully,  and  after  comparing  critically 
the  descriptions  and  figures  given  by  the  authors,  it  is  my  opinion 
that  these  three  genera  are  artificial  divisions  of  one  natural  group, 
and  that  they  should  not  be  retained. 

All  three  genera  have  exactly  the  same  venation,  wing  form,  and 
general  habitus,  and  differ  only  in  the  slight  modification  of  the  hairs 
on  second  joint  of  the  labial  palpi,  Trichotaphe  being  supposed  to 
include  the  forms  with  perfectly  smooth  though  thickened  palpi; 
Begoe  {Malacotrlchii)  those  where  the  hairs  on  the  upper  (inner)  side 
of  second  joint  are  somewhat  longer  and  looser,  and  EpicorthyliH  rep- 
resenting those  where  these  hairs  are  still  more  developed. 

However,  these  differences  pass  so  gradually  into  each  other  that  in 
most  cases  a  species  can  be  equally  well  placed  in  two  of  the  genera, 
and  species  which  are  evidently  very  close  otherwise  will  be  found 
to  differ  in  respect  to  these  hairs,  while  others,  clearly  farther  apart, 
will  be  found  to  agree  in  the  form  of  the  palpi. 

In  his  characterization  of  Trichotaphe  Clemens  was  aware  of  these 
modifications  of  the  labial  palpi,  but  rightfully  gave  them  only  specific 
value. 

Zeller  himself  also  conceded  this^  and  wrote: 

Wabrecheinlicb  haben  die  Malacolriclien  gleichen  Aderverlauf  [as  Tricbotaphe 
(A.  B. )].  Die  kleine  Verecbiedenheit  in  der  Bebaanmg der Taster zwiscben  Malaco- 
triche  und  TrkhoUiphe  bat  Clemens  sicber  mit  Recbt  nicbt  als  Gattungsmerkmal 
betracbtet. 

And  anyone  who  will  compare  Zeller's  figures  of  ^>/VY>rMyZ/*v  and 
Malachftrlche^  and  who  knows  that  the  venation  and  other  characters 
are  identical  in  the  two  forms  will  be  apt  to  concede  that  the  two 
genera  are  not  separable. 

The  genus  Triclwtaphe  as  here  used,  including  all  these  closely 
related  forms  is  near  YpHtdophm^^  and  some  of  the  species  approach 
this  genus  markedly  in  the  form  of  the  palpi  as  well  as  in  coloration. 

U^erb.  k.  k.  zool.-bot.  Gesell.  Wien,  XXIII,  p.  279. 
«P1.  Ill,  fig.  13  a.  b.  and  fijr.  28  a.  b. 
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Striking  instances  of  this  are  Trichotaplie  setosdki  Clemens  compared 
with  YpHolophv4i  eupatarieUn  Chambers  and  Trwhotaphe  serrativittdla 
Zeller  compared  with  Ypsolophas  llguhllus  Hubner. 

On  the  other  hand  Trichotaphe  comes  very  close  to  Anacampds 
Cui-tis,  diifering  only  in  the  somewhat  shorter  palpi  and  in  having 
veins  2  and  3  in  fore  wing  stalked. 

The  genus  has  the  following  characters:  Antennce  serrate,  often 
more  or  less  ciliated.  Labial  palpi  long,  recurved,  second  joint  thick- 
ened with  scales,  appressed  and  smooth  in  front  and  latemlly,  smooth 
or  more  or  less  long-haired  above  (on  the  inside);  terminal  joint  long, 
but  shorter  than  second  joint,  slender,  smooth,  point(»d.  Fore  wings 
elongate,  apex  obtuse,  12  veins,  7  and  8  stalked,  2  and  3  stalked, 
Hindwings  broader  than  forewings,  slightly  sinuate  below  apex,  tmpe- 
zoidal,  and  angle  rounded;  8  veins,  3  and  4  connate  with  a  tendency 
to  become  short-stalked,  5  approximate  to  4,  6  and  7  connate  with  a 
ti^ndency  to  become  short-stalked.  Discal  vein  in  several  species  with 
a  tendency  to  become  obsolete. 

Dejyrema7^ia  georgiella  Walker,  which  Lord  Walsingham  placed  in 
this  genus,  is  unknown  to  me  except  from  the  description,  but  this,  if 
-correct,  clearly  shows  that  the  species  can  not  be  a  Trichotaphe, 

However,  as  I  do  not  know  the  species,  it  must  for  the  present  remain 
in  TriclwtapKe^  a^^  Walsingham  has  placed  it,  but  it  is  not  included  in 
the  synoptic  table,  by  which  the  species  at  present  recognized  may  l)e 
separated. 

Ground  color  of  forewings  dark,  nearly  black 1 

Ground  color  lighter,  fuscous  brown  or  yellow 9 

1.  Forewings  with  light  costal  edge 2 

Costal  edge  not  light 5 

2.  Head  and  costa  reddish  brown .' costarafoeUa,  p.  909 

Head  and  costa  light  ocherous 3 

3.  Costal  light  area  with  curved  pointed  i)roces8  into  the  dark  dorsal  area. 

flavocostelkif  p.  908 
Costal  light  area  without  such  process 4 

4.  Dorsal  dark  area  with  single  rounded  process  into  the  costal  light  area. 

inserrata^  p.  908 
Dorsal  dark  area  with  two  small  sharp  processes  into  the  costal  light  area. 

serrathuUelUtf  p.  909 

5.  Forewings  with  strong  metallic  reflections .- T.       6 

Forewings  without  such  reflections 8 

6.  With  light  ocherous  costal  spot  at  apical  third aUieellay  j).  909 

Without  such  ocherous  spot 1 7 

7.  With  small  whitish  dot  at  end  of  cell jmrj/ureofmcti,  p.  910 

Without  such  dot nonstrigella^  p.  910 

8.  Labial  palpi  light  ocherous .junciikUdy  p.  910 

Labial  palpi  dark melarUherelidy  p.  911 

9.  Ground  color  of  forewings  light  ochreous  with  no  transverse  markings 10 

Ground  color  gray,  brown  or  fuscous  with  transverse  markings 14 

10.  Forewings  overlaid  with  dark  scales chamfferseltny  p.  913 

Forewings  at  most  sprinkled  with  dark  scales 11 
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11.  With  dark  spot  on  fold 12 

Without  such  spot 13 

12.  Forewings  ocherous triniaculeUa,  p.  914 

Forewings  yellowish  white lactifiosella^  p.  914 

13.  Head  whitish .femalddla,  p.  915 

Head  ocherous Indiscomaculdlaj  p.  914 

14.  Costal  edge  ocherous setoseHa,  p.  911 

Costal  edge  not  ocherous l.i 

15.  Head  and  thorax  brown condaliavcrdla,  p.  913 

Head  and  thorax  whitish  fuscous inverseUa,  p.  912 

Not  included  in  table georffieUa^  p.  916 

TRICHOTAPHE  FLAVOCOSTELLA  Clemens. 

Odechia  f  flavocoslella  Clemens,  Proc.  Acad.  Nat.  Sci.  Phila.,  1860,  p.  162; 
Stainton  Ed.  N.  Am.  Tin.,  1872,  p.  113. 

THchoUiphe  flavocostella  Clemens,  Proc.  Ent  Soc.  Phila.,  I,  1862,  p.  131;  Stain- 
ton  Ed.  N.  Am.  Tin.,  1872,  p.  180.— BuacK,  Dyar's  List  Amer.  Lep.,  No. 
5655,  1902. 

Qelecliia  (Trichotaphe)  flavocostella  Zeller,  Verh.  k.  k.  zool.-bot.  Gesell.  Wien, 
XXI 11,  pi.  IV,  fig.  26,  1873,  p.  279. 

Oelechia  Jfavf^costella  Chambers,  Bull.  U.  S.  Geol.  Burv.,  IV,  1878,  p.  143.- 
C/OQUiLLETT,  Rep.  State  Ent.  Nox.  Ben.  Ins.  111.,  X,  1881,  p.  153. 

Gelechla  JlaticosU'Ua  Walsinchiam,  Trans.  Am.  Ent.  Soc.  Phila.,  X,  1882,  p.  184.— 
Riley,  Smitli's  List  Up.  N.  Am.  No.  6362,  1891. 

Trichotaphe  jflnviatateUii  Dietz,  Smith's  List  Ins.  N.  Jersey,  1900,  p.  475. 

This  Htrikiiigly  marlced  species  is  quite  commonly  taken  at  light  in 
the  vicinity  of  Wiishington  City.  It  was  described  by  Zeller  from 
Massachusetts,  while  Clemens'  specimen  came  from  Maine.  In  the 
National  Museum  are  specimens  from  Illinois,  Iowa,  New  York,  Mis- 
souri, District  of  Colum})ia,  and  Georgia. 

Mr.  Coquillett  recorded  the  food  plant  as  sunflower  {Ildianthu^. 
It  has  been  bred  b}^  Miss  Murtfeldt  and  in  the  insectary  of  the 
Department  of  Agriculture  from  Solidago^  from  which  plant  I  have 
also  brea  it,  I  am  sorry  to  say  without  sufficiently  careful  notes  to 
be  able  to  give  the  differences  between  the  larvae  of  this  and  of  the 
following  species,  imet^rata  Walsingham,  which  are  quite  similar.  I 
have  even  a  suspicion  that  the  two  species  may  prove  to  be  varieties 
of  one  species. 

TRICHOTAPHE  INSERRATA  Walsingham. 

Gelechia  (Trichotaph^)  hiserraia  Walsingham,  Trans.  Am.  Ent.  Soc  Phila.,  X, 

1882,  p.  184. 
Gekrhia  imerrata  Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5391,  1891. 
Trichotaphe  bmrraUi  BuscK,  Dyar's  List  Amer.  Lep.,  No.  5656,  1902. 

This  species  has  been  bred  by  Miss  Murtfeldt  and  myself  from  Sdi- 
dago^  and  is  commonly  found  in  company  with  the  foregoing  species 
among  these  plants. 

The  type  is  in  Professor  Fernald's  collection,  where  I  have  com- 
pared it  with  specimen  from  U.  S.  National  Museum. 

The  species  comes  to  light  f  nM»lv. 
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TRICHOTAPHE  SERRATIVITTELLA  Zcllcr. 

Gdechia  {Trichotaphe)  serrai'witteUa  Zeller,  Verb.  k.  k.  zool.-bot.  Gesell.  Wien, 

XXIII,  1873,  p.  280,  pi.  IV,  fig.  27. 
Gdechia  serratirUtella  CnAMBERS,  Can.  Ent.,  IX,  1877,  p.  24;  Bull.  U.  S.  Geol. 

Surv.,  IV,  1878,  p.  147.— Walsingham,  Trans.  Am.  Ent.  Soc.  Phila.,  X, 

1882,  p.  184.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5480,  1891. 
Gelechia  plutella  Chambers,  Can.  Ent.,  VI,  1874,  p.  238;  Bull.  U.  S.  Geol.  Surv., 

IV,  1878,  p.  146.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.'  5449,  1891. 
Trichotaphe  serrativiUeUa  BuscK,  Dyar's  List  Amer.  Lep.,  No.  5657,  1902. 

Zeller's  type  is  in  Cambridge.  The  type  of  Gelechia  phdeUa  Cham- 
bers is  presumably  lost,  but  there  seems  no  reason  to  doubt  this  appar- 
ent synonymy,  which  Chambers  himself  suggested. 

In  the  U.  S.  National  Museum  are  specimens  from  Kansas  (Creve- 
coeur),  and  several  specimens  taken  at  light  in  the  vicinity  of  Washing- 
ton City  by  the  writer. 

TRICHOTAPHE  COSTARUFOELLA  Chambers. 

Gelechia  codarufoella  Chambers,  Can.  Ent,  VI,  1874,  p.  240. 

Gelechia  coatorufoella  Chambers,  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  142. — Riley, 

Smith's  List  I^p.  Bor.  Am.,  No.  5345,  1891. 
Trichotaphe  costarufoella  Busck,  Dyar's  List  Amer.  Lep.,  No.  5658,  1902. 

The  description  of  this  species  suggests  that  it  is  a  TrlclkAttaphe^  and 
this  was  verified  by  examining  types  in  Professor  Fernald's  collection 
and  in  the  Museum  of  Comparative  Zoology  in  Cambridge,  all  in 
miserable  condition,  but  bearing  Chambers'  labels  and  undoubtedly 
representing  this  species,  which  is  easily  recognized  by  Chambers' 
description. 

One  specimen  of  this  species  is  in  the  U.  S.  National  Museum,  which 
Lord  Walsingham  by  mistake  has  labeled  TriclvotapKe  setosella?  It 
has  no  locality  label. 

Chambers'  types  are  from  Texas. 

TRICHOTAPHE  ALACELLA  Clemens. 

Tricfiotaphe  alacella  Clemens,  Proc.  Ent.  Soc.  Phila.,  1860,  p.  132;  Stainton  Ed. 

N.  Am.  Tin.,  1872,  p.  180.— Dietz,  Smith's  List  Ins.  N.  Jersey,  1900,  p.  474.— 

Busck,  Dyar's  List  Amer.  Lep.,  No.  6659,  1902. 
Gelechia  alaceUa  Chambers,  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  141.— Riley, 

Smith's  List  Lep.  Bor.  Am.,  No.  5302,  1891. 
Gelechia  (Trichotaphe)  ochripalpeUa  Zeller,  Verh.  k.  k.  zool.-lx)t.  Gesell.  Wien, 

XXIII,  1873,  p.  279.— Walsingham,  Trans.  Am.  Ent.  Soc.  Phila.,  X,  1882, 

p.  183. 
Gelechia  ochripalpella  CBAMBEBSf  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  145. 
Gelechia  goodelUUa  Chambers,  Joum.  Cinn.  Soc.  Nat.  Hist.,  Ill,  1881,  p.  289. 

Zeller  changes  the  name  of  this  species  because  of  the  preoccupation 
of  alacella^  but  this  contention  will  not  hold  on  account  of  Acantho- 
phila  ahivMa  Dupont,  and  the  present  species  should  be  known  under 
dcmens'  original  name. 
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I  have  examined  (^haml)crs' type  of  GehchUi  goodellell<i  in  Professor 
Fernald's  collection,  which  Lord  Walsinghani  had  before  him  in  1882. 
It  is  undoubtedly  the  same  as  Clemens'  species,  the  t^^pe  of  which 
is  lost.  Chambers'  type  came  from  Massachusetts,  ClemenH'  typt^ 
presumably  from  Pennsylvania;  Zeller's  specimens  were  from  Wash- 
ington City. 

In  the  U.  S.  National  Museum  are  specimens  from  all  the«e  localities 
and  from  New  York. 

TRICHOTAPHE  PURPUREOFUSCA  Walsingham. 

Gelechm  ( Trichoiaphe)  purpureofusca  Walsingham,  Trans.  Am.  Ent.  Soc.  Phila., 

X,  1882,  p.  184. 
Gelechia  purpureoftisca  Riley,  Smith's  List  I^ept  Bor.  Am.,  No.  5458,  1891. 
Trichotaphe  purpureofxisca  Busck,  Dyar's  List  Amer.  Lep.,  No  5660,  1902. 

This  splendid  insect  1  have  easily  identified  among  the  unnamed 
material  in  the  U.  S.  National  Museum.  I  have  later  examined  the 
type  in  Professor  Fernald's  collection. 

It  is  our  largest  described  species  of  this  genus.  The  large  orange- 
yellow  palpi  contrast  strikingly  with  the  dark  purplish  shining 
forewings. 

Food  plant  is  not  known. 

TRICHOTAPHE  NONSTRIGELLA  Chambers. 

Damfcera  nomtrigella  Cu ambers.  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  pp.  92,  138.— 

Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5546. 
Trichotaphe  nomtrigella  Busck,  Dyar's  List  Amer.  Lep.,  No.  5661,  1902. 

This  species  was  described  from  a  single  female  specimen,  collected 
in  Kentucky,  "  resting  on  a  leaf  in  the  woods  June  30." 

This  unique  type  is  found  in  the  Museum  of  Comparative  Zoology 
in  Cambridge,  in  easily  recognizable  condition,  agreeing  minutely 
with  Chambers'  description  and  bearing  his  label. 

It  was  somewhat  of  a  surprise  to  find  it  to  be  a  Gelechiid  with  wing- 
form,  venation,  and  palpi  agreeing  exactly  with  the  present  genus. 

The  densely  ciliated  antennae  which  Chambers  describes  surely  arc 
remarkable.  Ciliate  and  serrate  antennae  are  found  in  all  the  species 
of  Trirhotaphe^  but  in  this  species  they  are  unusually  developed. 

Still,  there  is  no  doubt  that  the  species  rightfully  belongs  to  the 
present  genus  and  quite  near  the  foregoing  species. 

In  the  U.  S.  National  Museum  is  a  single  specimen  from  Kansas 
(CreveccBur),  and  1  have  examined  one  other  specimen  collected  near 
Chambers'  locality  by  Miss  Annette  Braun  of  Cincinnati,  Ohio. 

TRICHOTAPHE  JUNCIDELLA  Clemens. 

Trichotaphe  jancidelUi  Clemens,  Proc.  Acad.  Nat.  Sci.  Phila.,  1860,  p.  166; 
Stainton  Ed.  N.  Am.  Tin.,  1872,  p.  122.— Busck,  Dyar^s  List  Amer.  Lep., 
No.  5662,  1902. 
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(rekrhiajunrldell(iVn\yiBKHn^  Bull.  V.  S.  (leol.  Surv.,  l\\  1878,  i>.  144. 
Gelechia  (Trichotaphe)  juticiddln  Walsingham,  Trans.  Am.  Ent.  Soc.  Pliila.,  X, 

1882,  p.  183. 
Gelechia pallipalpis  Walker,  Cat.  Lep.  Het.  Brit.  Mus.,  XXIX,  18<)4,  i>.  59(5. 
Dei)resmriaf  duhiteUa  Chambers,  Can.  Ent.,  IV,  1872,  pp.  90,  91,  92,  128. 
Gelechia  duhitella  Chambers,  Can.  Ent.,  IV,  1872,  p.  147;  Bull   U.  S.  Geol.  Surv., 

IV,  1878,  p.  IIB. 
Gelechia    (Oryptolechm)    duhitella  (Chambers,  Bull.  U.  S.  (tcoI.  Surv.,  IV,  1878, 

p.  143. 
Depressaria  (Gelechia)  dabiUllaMv«rvEurry  C-an.  Ent.,  VI,  1874,  p.  221. 
Gelechia  haUiiHilpis  Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5394,  1891. 

Lord  Walsinghuni  is  resi>oiisi))le  for  the  synonymy  which  seems 
probable  from  the  descriptions.  What  caused  Riley  to  give  Walker's 
name  [misspelled]  precedence  in  his  list  I  do  not  know,  but  the  species 
ought  to  "be  known  2L^juncldella  Clemens,  as  shown  by  Lord  Walsing- 
ham. 

It  is  one  of  the  most  common  Gelechiidte  in  the  vicinity  of  Wash- 
ington. Miss  Murtfeldt  has  recorded  its  food  plant  as  ArnhrtMui  arti- 
misifolm;  I  have  reared  large  series  from  this  plant,  and  also  from  A, 
trip! (hi ^  and  from  SoUdafjo  and  Aster,  The  larva,  which  is  well  de- 
scribed by  Miss  Murtfeldt,  folds  the  edge  of  the  leaf  and  pupates 
within  the  fold.  There  are  at  least  two  generations  in  the  locality  of 
Washington  City. 

Chambers  described  his  species  from  Kentucky;  Miss  Murtfeldt's 
specimen  came  from  Missouri,  and  Clemens'  specimen  presumably 
from  Pennsylvania.  In  the  National  Museum  are  specimens  from  the 
following  localities:  Canada,  Kiinsas,  Maine,  District  of  Columbia, 
Virginia,  Maryland,  Maine. 

TRICHOTAPHE  MELANTHERELLA  Busck. 

Trichotaphe  melaiUherella  BrscK.  Proc.  U.  S.  Nat.  Mus.,  XXIII,  1900,  p.  232,  pi. 
I,  fig.  2;  Dyar*H  List  Amer.  Lep.,  No.  5663,  1902.— Dyar,  Proc.  Ent.  Soc. 
Wash.,  IV,  1901,  p.  472. 

Ti/j)e.-l^o,  4939,  U.S.N.M. 

J^ood plan t.  — Melmithera  diltaidea. 

Udbitat, — Palm  Beach,  Florida. 

TRICHOTAPHE  SETOSELLA  Clemens. 

Trichotaphe  setosella  Clemens,  Proc.  Acad.  Nat.  Sci.  Phila.,  1860,  p.  166;  Stainton 
Ed.  N.  Am.  Tin.,  1872,  p.  121.— Zeller,  Verh.  k.  k.  zool.-bot.  Gesell.  Wien, 
XXIIl,  1873,  p.  282.— Busck,  Dyar's  List  Amer.  Lep.,  No.  5664, 1902. 

Gelechia  ttetosella  Chambers,  Bull.  U.  S.  (Jeol.  Surv.,  IV,  1878,  p.  147. 

Begoe  costoluiella  Chambers,  Can.  Ent.,  IV,  1872,  p.  209;  Can.  Ent,  IX,  1877,  p.  24. 

Gelechia  (Malacotricha)  hiloheUa  Zeller,  Verh.  k.  k.  zool.-bot.  Gesell.  Wien, 
XXIII,  1873,  p.  280,  pi.  IV,  fig.  28,  a,  b.— Walsingham,  Trans.  Am  Ent. 
Soc.  Phila.,  X,  1882,  p.  1^5. 

Gelechia  hilohella  Riley,  Smith's  List  I^p.  Bor.  Am.,  No.  5325,  1891. 

The  gfreat  similarity  in  colomtion  and  size  between  the  two  species, 
Trichx)taphe HettmUn  Clemens  —  Begot  costohitella  Chambers  =  MaUico- 
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trlehe  hlhhdki  Zeller,  and    Ypmloph^iH  (Nothris)  eupatori^Ua  Cham- 
bers =  Nothrh  dol<tJ)eUa  Zeller  hay  very  naturally  (caused  some  trouble. 

A  large  series  of  both  species  is  before  me.  The  Ypsolophu^  species 
•  I  hav^e  bred  from  Eupatorlain  in  Washington  City,  and  there  can  he  no 
doubt  but  that  it  represents  etipatoriMa  Chambers,  nor  that  this  is 
synonymous  with  Zeller's  doUihelhi^  as  thought  by  Lord  Walsingham; 
but  1  can  not  agree  with  his  Lordship  in  placing  setosdlti  Clemens  as 
synonymous  with  this  si>ecies. 

Clemens  was  well  acquainted  with  the  geims  Ypsolophiui^  and  would 
undoubtedly  have  placed  his  species  in  that  genus  had  it  belonged 
there.  His  description  fits  the  Triclu)tapKe  species  better  than  the 
other  species,  and  even  if  there  was  a  doubt  it  seems  reasonable  to 
give  Dr.  Clemens  the  benefit  thereof,  and  not  remove  his  species  from 
the  genus  which  he  himself  had  erected  and  surely  should  be  supposed 
to  know. 

Lord  Walsingham.was  led  to  his  conclusions  through  a  specimen 
labeled  setosdla  in  C.  T.  Robinson's  collection,  but  it  seems  much 
more  natural  to  suppose  that  this  specimen  was  wrongly  labeled — 
taking  in  consideration  the  great  similarity  of  the  two  species — than 
to  suppose  that  Dr.  Clemens  should  not  have  known  an  Ypsol^rphm 
when  he  saw  one,  but  should  have  described  it  wrongly  under 
another — and  his  own — genus. 

Clemens'  type  is  no  longer  in  existence,  so  absolute  proof  can  not 
be  obtained;  but  the  circumstantial  evidence  speaks  for  Zeller^s  vnew, 
that  setosella  is  a  Trichotaphe  [Malachotriche]^  as  originally  described 
by  Clemens. 

Habitat, — District  of  Columbia,  Ohio  (Zeller),  Kentucky  (Cham- 
bers), Pennsylvania  (Clemens).  In  the  U.  S.  National  Museum  are 
specimens  from  New  York  and  Texas. 

TRICHOTAPHE  INVERSELLA  ZeUcr. 

Epicorthylis  inverseUa  Zellek,  Verb.  k.  k.  zool.-lx)t.  Gesell.  Wien,  XXIII,  1873, 
p.  248,  pi.  Ill,  fig.  18,  a,  b.— Chambers,  Bull.  U.  S.  Geol.  Surv.,  IV,  1878, 
p.  140;  Can.  Ent.,  X,  1878,  p.  54;  Jour;i.  Cinn.  Soc.  Nat.  Hist.,  II,  1880, 
pp.  198,  202,  fig.  13.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5559,  1891. 

Tricliotaphe  inversella  Busck,  Dyar's  List  Amer.  Lep.,  No.  5665,  1902. 

1  have  examined  specimens  determined  by  Chambers  in  the  U.  S. 
National  Museum  and  in  Professor  Fernald's  collection;  also  several 
other  specimens  in  the  National  Museum,  and  in  Dr.  Dietz's  collection, 
all  agreeing  with  Zeller's  type  in  the  Museum  of  Comparative  Zoology, 
in  Cambridge,  and  with  his  description  and  figure. 

The  difference  in  labial  palpi  is  only  a  difference  in  degree,  not  in 
kind,  and  the  species  can  well  be  included  in  Trichotaphe  on  that 
account. 

Zeller  writes  that  veins  7  and  8  in  forewing  "die  Flugelspitze 
umfasst; "  but  the  apex  m  this  species,  as  in  most  of  the  species  belong- 
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ing  to  Trlehotaphe^  is  not  pointed,  but  rounded.  It  is  a  matter  of  taste 
where  the  extreme  point  is,  and  it  can  just  as  well  be  said  that  veins 
7 and  8  go  to  costa,  as  is  characteristic  for  the  entire  family  Gelec/u/die. 

Chambers'  figure  of  the  venation  of  this  species^  is  wrong  in  several 
points  besides  the  one  in  hindwing,  corrected  by  Chambers  in  the  mar- 
gin of  H.  Edwards'  copy  and  recorded  by  Mr.  William  BentenmuUer.* 
The  form  of  the  wing  is  not  correct,  the  stalk  of  veins  2  and  3  in  fore- 
wings  is  longer  than  represented  in  the  figure  and  vein  8  is  omitted. 

All  the  specimens  I  have  met  with  came  from  Texas. 

TRICHOTAPHE  CONDALIAVORELLA  Busck. 

Trichotaphe  conddllnvorella  Busck,  Proc.  U.  S.  Nat.  Miis.,  XXIII,  1900,  p.  232; 
Dyar's  List  Amer.  Lep.,  No.  5666, 1902.— Dyar,  Proc.  Ent.  Soc.  Wash.,  IV, 
1901,  p.  473. 

Type.—^o.  4940,  U.S.N.M. 
Food  plant , — Condalla  ferrea . . 
Habitat, — Palm  Beach,  Florida. 

TRICHO'tAPHE  CHAMBERSELLA  Murtfeldt. 

Gelechia  chamftersella  Murtfeldt,  Can.  Ent.,  VI,  1874,  j).  222;  C'an.  Ent.,  XIII, 

1881,  p.  242.— Chambers,  Cinn.  Quart.  Journ.  Sci.,  II,  1875,  p.  210;  Bull. 

U.  S.  Geol.  Surv.,  IV,  1878,  pp.  116, 142.— Riley,  Smith's  List  Lep.  Bor.  Am., 

No.  5336,  1891. 
Gelechia  insequepxdveUa  Chambers,  Cinn.  Quart.  Journ.  Sci.,  II,  1875,  p.  239;  Bull. 

U.  S.  Geol.  Surv.,  IV,  1878,  p.  144.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No. 

5388,  1891. 
Trichotaphe  chamberselln  Busck,  Dyar's  List  Amer.  Lep.,  No.  5667,  1902. 

There  may  be  some  question  as  to  the  right  of  giving  Miss  Murt- 
feldt's  name  priority;  but  inasmuch  as  she  certainly  had  her  name  in 
print  (though  without  description  of  the  species)  and  inasmuch  as  her 
biological  note  on  the  food  plant  given  at  that  time  really  is  of  quite 
as  much  value  in  recognizing  the  species  as  Chambers'  mere  excuse 
for  a  description,  I  give  her  name  preference,  the  more  so  because  it 
surely  was  Chambers'  inexcusable  fault  that  a  synonym  was  made, 
and  because  only  through  Miss  Murtfeldt  has  the  species  and  its 
synonymy  been  finally  cleared  up. 

It  appears  from  correspondence  I  have  had  with  Miss  Murtfeldt 
that  she  sent  the  first  specimen  bred  by  her  to  Chambers  for  determi- 
nation; that  he  pronounced  it  a  new  species  and  agreed  that  Miss  Murt- 
feldt should  name  it  after  him;  that  he  thereafter,  on  the  single 
specimen  received  from  Miss  Murtfeldt,  made  a  new  species,  Inseque- 
pxdveUa^  forgetting  or  mistaking  the  identity  of  the  specimen  in  such 
a  degree  that  he,  on  the  very  next  page,  mentions  having  received 
such  a  specimen  and  compares  it  with  his  amhrosLxellu, 

This  single  original  type  specimen  is  still  found  in  Cambridge  in 

>  Journ.  Cinn.  Soc.  Nat.  Hist.,  II,  p.  202,  fig.  13.  ''Ent.  Am.,  V,  p.  37. 

Proc.  N.  M.  vol.  XXV— 03 68  ^  . 
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poor  but  recognizable  condition,  labeled  by  Chambers  znae^uepulvella, 
and  proving  beyond  a  doubt  that  it  really  is  Miss  Murtfeldt's  species. 

In  Amherst,  in  Professor  Fernald's  collection,  I  have  examined  Miss 
Murtfeldt's  type,  and  I  have  also  received  identical  authenticated 
specimens  from  Miss  Murtfeldt. 

In  the  U.  S.  National  Museum  are,  besides  these,  two  identical 
specimens  bred  by  Mr.  Coquillet  in  Los  Angeles,  California,  from  the 
same  food  plant  as  Miss  Murtfeldt  recorded,  Ambrosia  artijni^ifolia. 
Mr.  Coquillet  has  kindly  given  me  his  notes  on  the  larva,  which  are 
identical  with  Miss  Murtfeldt's  careful  description.  1  have  also  bred 
the  species  from  same  food-plant  in  Washington  and  in  Kentucky. 

TRICHOTAPHE  LACTIFLOSELLA  Chambers. 

Oelechia  lactiflosella  Chambers,  Bull.  U.  S.  Greol.  Surv.,  IV,  1878,  pp.  89,  144.— 

Riley,  Smith's  List  I^p.  Bor.  Am.,  No.  6398,  1891. 
Trichotaphe  lactiflosella  Bcsck,  Dyar's  List  Amer.  Lep.,  No.  5668,  1902. 

The  unique  type  of  this  easily  recognized,  large,  light-yellow  species 
was  found  in  the  Museum  of  (comparative  Zoology  in  Cambridge, 
in  good  condition,  authenticated  by  Chambers'  label  and  agreeing 
with  his  description. 

I  have  taken  several  specimens  of  this  species  this  summer  at  light 
on  Plummers  Island  in  the  Potomac  River,  Maryland. 

The  type  is  from  Texas. 

TRICHOTAPHE   TRIMACULELLA    Chambers. 

Gelechia  trimaculella  Chambers,  Can.  Ent.,  VI,  1874,  p.  238;  Bull.  U.  S.  Geol. 
Surv.,  IV,  1878,  p.  147.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5500, 1891. 
Trichotaphe  irimacxd^lla  Busck,  Dyar's  List  Amer.  Lep.,  No.  5669,  1902. 

Chambers'  type  from  Miss  Murtfeldt's  collection,  now  in  Professor 
Fernald's  possession,  agrees  with  his  types  in  Cambridge  and  with  his 
description. 

It  is  an  easily  recognized  species,  of  which  I  have  found  examples 
in  the  unnamed  material  in  the  U.  S.  National  Museum. 

It  is  a  typical  TrlcJwtaphe  and  has  a  similar  very  striking  counter- 
part in  Ypsolophns  touceyeUm  Busck  {A?iarsia  trlmaculdla  Chambers) 
(p.  922),  as  Trichotuphe  setosdla  has  in  Ypsolophus  eiipatoridla  (p.  925). 

This  recurring  specific  similarity  between  species  of  the  two  genera 
is  an  interesting  proof  of  their  near  relationship.  The  species  was 
described  from  Kentucky;  the  specimen  in  the  U.  S.  National  Museum 
came  from  Texas.    I  have  also  taken  it  at  light  in  District  of  Columbia. 

TRICHOTAPHE  BIDISCOMACULELLA  Chambers. 

Oelechia  bidiscomactdella  Chambers,  Can.  Ent.,  VI,  1874,  p.  241;  Boll.  U.  S. 

Geol.  Surv.,  IV,  1878,  p.  141.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5324, 

1891. 
Trichotaphe  bidiscomacaUila  Bl'sck,  Dyar*8  List  Amer.  Lep.,  No.  5670,  1902. 
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Chambers  described  his  OelecMa  hidvicomaculdla  from  a  single 
specimen,  with  palpi  missing,  collected  in  Texas.  This  type  specimen 
is  no  longer  in  existence,  and  absolute  certainty  concerning  the  species 
is  therefore  not  obtainable. 

Chambers  says  that  it  is  ''perhaps  a  variety  of  auhruherdla  Cham- 
bers," described  on  the  same  page,  which  species,  he  again  writes,  is 
"perhaps  a  variety  of  rufmdla  Chambers,"  and  which  I,  after  care- 
ful consideration  of  all  the  material  of  mifusdla  [=Ana€anip8i8  ful- 
loneUa  Zeller,  p.  849],  had  placed  as  synonym  of  that  species. 

It  is  evident  that  hidisconiacyZella  must  be  very  similar  to  this 
species. 

In  Professor  Fernald's  collection  is  what  was  supposed  to  be  a  type 
of  Gelechia  rufusella^  with  label  to  that  effect  in  Chambers'  hand- 
writing. This  specimen  is  from  Texas,  wherefrom  both  the  above 
species  were  described,  and  it  is  very  similar  specifically  to  rufusdla 
{Anacampsis  fuUondla)^  but  belongs  to  the  genus  Tricotaphe^  and 
could  not  be  rufusella^  because  Chambers  expressly  emphasizes  that 
this  species  has  the  terminal  joint  of  labial  palpi  longer  than  second  joint, 
as  have  also  the  other  types  of  rufuseltu^  while  the  specimen  in  Pro- 
fessor Fernald's  collection  has  the  terminal  joint  decidedly  shorter  than 
second. 

It  agrees  with  Chambers'  short  description  of  Oelechm  hidiscomac- 
uldl<i^  and,  aside  from  the  difference  in  the  length  of  labial  palpi, 
differs  from  rufxn^eUu  in  having  underside  of  thorax  and  legs  black, 
with  narrow  white  annulations  on  the  tarsi.  Second  joint  of  palpi  is 
also  deep  black  on  the  underside  except  at  apex. 

I  believe  this  specimen  represents  Gdechia  hidiscomumdella^  and 
have  consequently  referred  that  species  to  the  present  genus. 

I  know  of  no  other  specimens  of  this  species. 

TRICHOTAPHE   FERNALDELLA,  new  species. 
Trichotaphe  femaldella  Busck,  Dyar*s  List  Amer.  Lep.,  No.  5671,  1902. 

Antennse  dark  fuscous  with  narrow  yellow  annulations;  cilia  less 
than  I.  I^abial  palpi  long,  perfectly  smooth,  light  straw  yellow; 
second  joint  thickened  with  appressed  scales,  terminal  joint  nearly  as 
long  as  second.  Face,  head,  and  thorax  light  straw  yellow.  Fore- 
wings  more  pointed  than  usual  in  the  genus,  light  straw  yellow  with 
the  interv^als  between  the  veins  slightly  deeper  colored. 

One  dark  fuscous  round  dot  is  on  the  middle  of  the  cell,  another 
similar  one  at  the  end  of  the  cell.  Around  the  apical  edge  is  a  thin 
dark  line,  and  just  inside  this  along  the  edge  of  the  wing  is  a  row  of 
small  dark  fuscous  dots.  Cilia  whitish  yellow  with  two  indistinct  yel- 
lowish fuscous  lines  parallel  with  the  edge  of  the  wing.  Hindwings 
very  light  whitish  straw  colored,  the  edge  darker;  cilia  white. 

Abdomen  yellowish  white.  Legs  light  straw  colored  without  any 
markings. 
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Al<iT  exi>aiiHe. — 18  mm. 

Habitat, — Orono,  Maine. 

Type.—^o.  6393,  U.S.N.M. 

Other  specimens  in  Professor  Fernaid's  collection. 

The  species  has  a  cei'tain  general  resemblance  to  GeLechia  petaeitis 
Pfaffenzeller,  with  which  species  it  had  been  confounded  in  Pro- 
fessor Fernaid's  collection. 

I  am  glad  to  name  this  very  distinct  species  after  Professor  Fernald, 
to  whom  the  U.  S.  National  Museum  is  indebted  for  the  type  and  to 
whom  the  writi»r  is  under  many  obligations  for  much  valuable  help 
kindly  extended  during  these  studies. 

TRICHOTAPHE  ?  GEORGIELLA  Walker. 

Depresmria  georgklla  Walker,  Cat.  L«^p.  Ilet.  Brit.  Mus.,  XXXV,  1866,  p.  1827. 
Trichotaphe  georgieUxi  Walsingham,  Proc.  Zool.  Soc.  Lond.,  1891,  p.  312. — Busck, 

Proc.  U.  8.  Nat.  Mus.,  XXIV,  1902,  p.  731;  Dyar's  List  Amer.  Lep.,  No. 

5672,  1902. 

Walker  says  in  his  description  of  this  species: 

Second  joint  of  labial  palpi  with  a  long  tuft  at  the  tip  beneath,  third  joint  much 
longer  than  second. 

Which  clearly  shows  that  it  can  not  be  a  Trichotaphe,,  as  suggested 
by  Lord  Walsinghani;  but  as  I  have  not  recognized  the  specie^s,  type 
of  which  is  in  Lord  Walsingham's  possession,  it  must  for  the  present 
remain  in  this  genus,  as  he  has  placed  it.- 

GLYPHIDOCERA    \A/'alsingham. 
Plate  XXXII,  fig.  34. 
Glyphidocera  Walsingham,  Proc.  Zool.  Soc.  Lond.,  1891,  p.  531,  pi.  xli,  fig.  8. 

Antennai  slightly  serrate  and  in  the  males  deeply  notched  on  the 
upper  side  of  the  joint  next  to  the  basal  one;  in  the  females  simple, 
without  notch,  but  the  outer  end  of  the  basal  joint  is  somewhat 
enlarged.  Maxillary  palpi  obsolete.  Labial  palpi  long,  recurved, 
smooth,  somewhat  compressed  laterally,  sharpened  in  front;  terminal 
joint  pointed,  shorter  than  second  joint.  Forewing  elongate,  rounded 
at  apex,  slightly  arched  at  extreme  base  of  costa,  costal  and  dorsal 
edge  parallel;  11  veins,  vein  8  absent,  7  to  costa,  2  and  3  stalked. 
Hindwings  twice  as  broad  as  forewings,  termen  slightly  sinuate,  8 
veins,  3  and  4  stalked,  6  and  7  stalked. 

The  notched  antennas  in  the  male  are  exceptional  in  the  family  Gele- 
chiidae,  and  found  only  in  this  and  in  the  following  genus;  they  are 
exactly  similar  to  the  antenna?  found  in  some  of  the  Blastobasidae. 

Lord  Walsingham  placed  this  genus  in  Xyloryctidse,  but  it  falls 
naturally  in  the  present  family. 

The  two  recognized  American  species  of  this  genus  may  easily  be 
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separated  by  the  characters  given  below.  I  have  met  with  two  other 
species  of  this  genus,  but  have  not  sufficient  good  material  to  describe 
them. 

With  face,  head,  and  thorax  dark  fuscous .floridanellaf  p.  917. 

With  face,  head,  and  thorax  light  ochreous asquqndvella,  p.  917. 

GLYPHIDOCERA  FLORIDANELLA  Busck. 

Glyphidocera  floridaneUa  Busck,  Proc.  Ent.  Soc.  Washington,  IV,  1901,  p.  474; 
Dyar's  List  Amer.  Lep.,  No.  5673,  1902. 

Type,—lSo.  5663,  U.S.N.M. 
Habitat. — Palm  Beach,  Florida. 

GLYPHIDOCERA  ^QUEPULVELLA  Chambers. 

Oelechia  xquepulvella  Chambers,  Can.  Ent,  IV,  1872,  p.  192;  (^an.  Ent.,  VI, 
1874,  p.  230;  Cinn.  Quart.  Joum.,  II,  1875,  p.  246;  Bull.  U.  S.  Geol.  Surv., 
Ill,  1877,  pp.  125,  141;  IV,  1878,  p.  141.— Riley,  Smith's  List  Lep,  Bor. 
Am.,  No.  5300,  1891. 

Ghjphidocera  sequepulvella  BcscK,  Proc.  Ent.  Soc.  Wash.,  IV,  1901,  p.  475;  Dyar's 
List  Amer.  Lep.,  No.  5674,  1902. 

In  the  Museum  of  Comparative  Zoology  in  Cambridge  was  found  11 
specimens  labeled  by  Chambers  Gelechia  ae/juepulvella  and  agreeing 
with  his  description. 

They  unquestionably  represent  this  species  and  show  that  it  belongs 
to  the  present  interesting  genus. 

I  have  met  with  only  one  other  specimen  in  U.  S.  National  Museum, 
from  Texas,  probably  received  from  Chambers,  who  also  recorded  the 
species  from  Kentucky,  Colorado,  and  California. 

ANORTHOSIA   Clemens. 

Plate  XXXII,  %.  35. 

Anorthosia  Clemens,  Proc.  Acad.  Nat.  Sci.  Phila.,  1860,  p.  156. 
S(tgarUis  Chambers,  Can.  Ent.,  IV,  1872,  p.  225. 

Antennas  in  male  with  deep  notch  above  near  base  like  in  the  pre- 
ceding genus;  in  female  simple,  without  the  notch.  Labial  palpi  with 
second  joint  clothed  beneath  with  porrected  appressed  long  stiff  hairs, 
above  with  large  expansible  tuft  of  hairs;  terminal  joint  erect,  slender, 
pointed.  Forewings  elongate,  narrow,  pointed;  12  veins,  7  and  8 
stalked  to  costa,  2  and  3  stalked.  Hindwings  narrower  than  fore- 
wings,  pointed,  termen  sinuate  below  apex;  8  veins,  3  and  4:  connate, 
5  approximate  to  4,  6  and  7  connate,  transverse  vein  nearly  obsolete 
between  5  and  6. 

Clemens  says  in  his  description  and  shows  in  his  figure  that  terminal 
joint  of  labial  palpi  is  emitted  from  apical  third  of  second  joint, 
while  it  in  reality  is  emitted  from  the  end  of  second  joint  proper,  as 
denuding  shows,  and  only  look  otherwise  on  account  of  the  protrud- 
ing hairs  on  the  underside. 
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Strangely  enough  neither  Clemens  nor  Lord  Walsingham  observed 
the  striking  antennal  structure  in  the  male;  Clemens'  figure  of  the 
antennse  is  that  of  the  female. 

Lord  Walsingham  writes  ^  that  veins  3  and  4  in  hind  wing  are  sepa- 
rate in  AnortJiosta.  This  is  a  mistake  and  in  variance  with  Clemens' 
description  and  figure  as  well  as  with  specimens  of  Anorthosia puncti- 
penndla,^  undoubtedly  correctly  determined  by  Lord  Walsingham  in 
the  collections  of  U.  S.  National  Museum,  Dr.  Dietz,  Professor 
Fernald,  and  in  the  Philadelphia  Academy  of  Natural  Sciences,  bear- 
ing Walsingham's  blue  labels  No.  319,  327,  and  others. 

And  if  Anorthosia  straramis  Walsingham,  described  from  Africa, 
has  the  alleged  venation  it  c^n  not  properly  be  included  in  this  genus. 

Of  Chambers'  genus  Sagaritu  no  authentic  material  exists,  but  his 
description  leads  me  to  believe  that  it  must  be  identical  with  Anortho- 
sia^  though  several  minor  details  of  his  figure  of  the  venation  differ 
from  the  true  venation  of  Anorthosia;  but  nearly  all  of  Chambers' 
delineations  are  more  or  less  incorrect  and  can  not  be  depended  upon. 

I  am  so  fortunate  as  to  have  my  opinion  corroborated  by  Lord 
Walsingham,  who  independently  concluded  that  Sagaritis  was  syn- 
onymous with  Anorthosia^  but  still  this  question  will  be  open  to  doubt 
until  we  know  the  American  fauna  much  more  intimately  than  we 
do  now. 

Only  the  two  species  are  included,  and  I  feel  rather  confident  that 
Chambers'  species  is  even  specifically  identical  with  Arwrthma pundi- 
pennella^  and  can  not,  from  his  short  description,  choose  any  differ- 
ences from  that  species  which  may  not  be  omissions  caused  by  an 
imperfect  specimen  used  as  type;  but  at  present  I  think  it  more 
proper  and  safe  to  retain  gracildla  as  a  distinct  species  until  further 
knowledge  of  our  fauna  is  obtained. 

ANORTHOSIA  PUNCTIPENNELLA  Clemens. 

Anorthosia  pundipenneUa  Clemens,  Proc.  Acad.  Nat.  Sci.  Phila.,  1860,  p,  15; 
Stainton  Ed.  N.  Am.  Tin.,  1872,  p.  iii.— Chambers,  Can.  Ent,  IV,  1872,  p. 
225;  VI,  1874,  p.  245.— Walsingham,  Trans.  Ent.  Soc.  Lond.,  1891,  p.  110.— 
Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5622,  1891. — Busck,  Dyar's  List, 
Amer.  Lep.,  No.  5675,  1902. 

Clemens's  type  is  lost,  but  there  is  no  difficulty  in  identifying  this 
peculiar  species.  I  have  examined  many  specimens  determined  by 
Lord  Walsingham,  who  had  seen  Clemens'  original  specimen,  and  I 
have  repeatedly  taken  this  species  in  the  vicinity  of  Washington. 

The  highly  specialized  palpi  give  the  insect  a  peculiar  bearded 
appearance  when  it  is  excited  and  spreads  the  long  hairs  out  laterally 
on  each  side  of  the  face.     The  early  stages  are  not  known. 

IlaMtat. — Eastern  United  States. 


1  Trans.  Ent.  Soc.  Lond.,  1891,  p.  110. 
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ANORTHOSIA  GRACILELLA  Chambers. 

SagarUis  gracUella  Chambebs,   Can.  Ent.,  IV,  1874,  p.  226;  Bull.  U.  S.  Geol. 
Surv.,  IV,  1878,  p.  162.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5544, 1891. 
Anorthosia  gracUeUay  Busck,  Dyar^s  List  Amer.  Lep.,  No.  5676,  1902. 

The  species  is  unknown  to  me  if  it  does  not  eventually  prove  the 
same  as  the  foregoing,  when  it  is  found  that  the  description  can  not  be 
applied  to  any  other  Gelechiid. 

IlabitaU  — Kentucky. 

ENCHRYSA  Zeller. 
Enchrysa  Zeller,  Verh.  k.  k.  zool.-bot.  Gesell.  Wien,  XXIII,  1873,  p.  282. 

I  am  not  personally  acquainted  with  this  genus  except  from  Zeller's 
description  and  figure  and  from  the  following  notes  kindly  sent  me 
by  Mr.  J.  Hartley  Durrant  on  the  unique  type  in  Lord  Walsingham's 
collection. 

As  Zeller's  generic  description  and  figure  certainly  must  be  incor- 
rect, I  have  relied  exclusively  on  the  notes  on  the  type,  which  are  as 
follows: 

Type  minus  abdomen  and  one  hindwing  and  the  whole  insect  rickety.  I  found 
this  very  difficult  to  study,  fearing  it  would  fall  to  pieces  at  the  least  jar.  It  is  a 
very  distinct  thing;  you  will  know  it  at  once  if  you  see  a  specimen.  Antennae  den- 
tate, palpi  smooth,  terminal  joint  distinctly  shorter  than  median.  Forewings 
impressed  on  costa  toward  apex;  12  veins,  7  and  8  stalked,  7  to  immediately  above 
apex,  3  from  before  angle  of  cell.  Hind  wings  elongate,  widening  outward;  apex 
pointed,  produced;  termen  excavate  beneath  apex,  slightly  emarginate  above  tomus; 
8  veins,  3,  4,  and  5  remote,  nearly  parallel,  7  and  8  remote.  Very  close  to  Arxstotelia, 
from  which  I  think  it  is  perhaps  separable,  but  I  have  had  great  difficulty  in  study- 
ing the  type.  Zeller's  figure  satisfactory  so  far  as  it  goes.  I  dare  not  trust  this 
specimen  to  the  post;  it  would  certainly  fall  all  to  pieces. 

I  have  placed  this  genus,  following  Zeller,  next  to  Ypsoloplms^  but 
it  does  seem  evident  that  it  is  much  nearer  Aristotelia^  as  Mr.  Durrant 
writes. 

Only  the  one  species  has  been  described. 

ENCHRYSA  DISSECTBLLA  ZeUer. 

Enchrysa  dissectella  Zeller,  Verb.  k.  k.  zool.-bot.  Gesell.  Wien,  XXIII,  1873, 
p.  283,  pi.  IV,  fig.  29ab.— Chambers,  Bull.  U.  S.  Geol.  Surv.,  IV,  1878, 
p.  140.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5593,  1891.— Busck,  Dyar's 
List  Amer.  Lep.,  No.  5677,  1902. 

The  unique  type  is  in  the  Walsingham's  collection.  It  was  described 
from  Ohio. 

No  other  specimen  has  been  recognized,  but  it  must  be  a  striking 
little  animal,  and  should  be  recognized  from  Zeller's  figure  and  descrip- 
tion without  any  difficulty. 
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YPSOLOPHUS  Fabricius. 
Ypaolophus  Fabricius,  Supplementum  Ent.  Syst.,  Hafniai,  1798,  p.  421,  pL  mxvt. 

Labial  palpi  long  curved,  second  joint  thickened,  with  dense  pro- 
jecting tuft  of  long  hairs  beneath,  sometimes  rough  above;  termiaal 
as  long  or  longer  than  second,  slender  pointed. 

Forewings  with  12  veins,  7  and  8  stalked,  2  and  3  stalked;  hind  wings 
as  broad  or  broader  than  forewings,  trapezoidal  apex  obtusely  pointed, 
termen  slightly  sinuate;  8  veins,  3  and  4  connate  or  stalked,  5  approxi- 
mate to  4,  6  and  7  closely  approximate,  connate  or  stalked. 

Mr.  E.  Meyrick  made  li^othris  Hubner  synonymous  with  Ypsolo- 
phxis^  and  the  species  hitherto  placed  in  that  genus  in  America, 
which  are  known  to  me,  conform  well  with  the  definition  of  Ypsolo- 
phm^  except  Nothri^Dialigemmdla  Murtfeldt,  which  is  a  Blastobasid, 
lately  referred  to  the  genus  Ilolcocei^a  Clemens,*  and  Ypsolopkits 
trirnaculellm  Fitch,  which  has  been  discovered  to  belong  to  the  family 
CEcophoridae  and  has  been  made  the  type  of  a  new  genus  Eumeyrickia 
Busck.' 

The  other  species  probably  belong  in  the  present  genus,  but  unfor- 
tunately some  of  them  are  known  only  from  the  descriptions,  all 
authentic  material  being  lost. 

By  continued  breeding  of  good  series  of  Ypsolophus^  however,  all 
of  them  may  in  time  be  rediscovered,  but  at  present  it  is  not  safe  from 
the  more  or  less  meager  descriptions  to  even  include  them  in  the  fol- 
lowing table,  which  then  only  contains  such  species  as  are  recognized 
at  present. 

Hind  wings  bluish,  iridescent  semitransparent liguleUus,  p.  921 

Hindwings  not  so .* 1 

1.  Forewings  with  dark  dorsal  Pi)ot  at  apical  third cUrifoliellus,  p.  923 

Forewings  without  such  spot 2 

2.  Forewings  with  large  black  spot  on  disk eapcUoriellus,  p.  925 

Forewings  without  large  spot  on  disk 3 

3.  Forewings  with  distinct  discal  spots 4 

Forewings  without  distinct  discal  spots cdryafolieUtiSt  p.  923 

4.  Discal  spots  light  brown puncHiiiscellw,  p.  922 

Discal  spots  not  light  brown 5 

5.  With  no  white  scales  in  discal  spots 6 

With  white  scales  in  discal  spots 7 

6.  With  apical  row  of  black  dots bipundeUmy  p.  923 

Without  such  row  of  apical  dots touceyeUusi,  p.  922 

7.  White  part  of  discal  spots  large,  prominent trinotellim^  p.  923 

White  part  of  discal  spots  small,  not  prominent verUreUutty  p.  924 

Not  included  in  synoptic  table:  malifoUelluSy  p.  925;  (furclcellusy  p.  926;  roseocogUl- 

luSy  p.  926;  himaadellusj  p.  926;  grisseellitSy  p.  927;  rusticaSy  p.  927. 

*  Trans.  Ent.  Soc.  Lond.,  1887.  p.  274. 

2  Journ;  New  York  Ent.  Soc,  X,  1902,  p.  96. 

» Joum.  N.  Y.  Ent.  8oc.,  X,  1902,  p.  94. 
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YPSOLOPHUS  LIGULBLLUS  Hiibner. 

Dichomeris  ligulella  HObnbr,  Zutriige  exot.  Schmett,  1818,  p.  70,  figs.  143,  144. 

Rhinocera  pometella  Harris,  Cambridge  Cron.,  July  17,  1853. 

Chcetochilus  pomeleUus  Fitch,  Journ.  N.  Y.  State  Agr.  Soc,  IV,  1853,  p.  36;  Trans. 

N.  Y.  State  Agr.  Soc.,  XIII,  1854,  p.  178. 
Yp8olophu8  pometellus  Chambers,  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  166. — Wal- 

siNGHAM,  Trans.  Am.  Ent.  Soc.  Phila.,  X,  1882,  p.  186. — Riley,  Smith's  List 

Lep.  Bor.  Am.,  No.  5527,  1891. — Dietz,  Smith's  List  Ins.  New  Jersey,  1900, 

p.  475. — Sling ERLAND,  Cornell  Univ.  Agr.  Exp.  Sta.  Bull.,  1901,  p.  187. 
Chcetochilus  coniubemateUus  Fitch,  Journ.  N.  Y.  State  Agr.  Soc,  IV,  1853,  p.  36; 

Trans.  N.  Y.  State  Agr.  Soc.,  XIII,  1854,  p.  178. 
Yp9olophus  corUubematellus  Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5525,  1891.^ 
Ypsolophits  paucigttttelltts  Clemens,   Proc.    Ent.   Soc.   Phila.,  II,  1863,  p.  123; 

Stainton  Ed.  Tin.  N.  Am.,  1872,  p.  228.— Zeller,  Verb.  k.  k.  zool.-bot. 

Gesell.  Wien,  XXIII,  1873,  p.  283. 
Ypsolophus  flavivittellua  Clemens,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  429;  Stainton 

Ed.  Tin.  N.  Am.,  1872,  p.  254. 
Ypsolophus  reedella  Chambers,  Can.  Ent.,  IV,  1,872,  p.  222. 
Ypsolophus  ruderella  CHAMBERSy  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  167. 
Ypsolophus  querdpomoneUa  Chambers,  Can.  Ent,  IV,  1872,  p.  222. — Packard, 

Rep.  U.  S.  Ent.  Comm.,  V.,  1890,  p.  202. 
Ypsolophus  ligulellus  Busck,  Dyar's  List  Amer.  Lep.,  No.  5678,  1902. 

In  the  U.  S.  National  Museum  are  Fitch's  types  of  porneteUus  and 
contahernatellus^  and  specimens  labeled  by  Lord  Walsingham  (blue 
labels  No.  666,  1195,  1222,  and  1223);  pavxyiguttellus^  povieteUuH^  Ham- 
vittdlus^  and  conti(hernatdlus=qiLercipomonellu8=flavivittellus, 

There  are  besides  many  specimens  reared  from  oak  and  from  apple 
in  the  insectary  of  the  U.  S.  Department  of  Agriculture  and  also 
specimens  from  New  York  (Beutenmiiller);  Missouri  (Murtfeldt); 
Georgia,  from  live  oak  (Schwarz);  Kansas  (Cr^vecoeur);  Pennsylva- 
nia (Heidemann);  West  Virginia  (bred  from  oak);  District  of  Colum- 
bia and  Maryland  (Busck).  I  have  also  determined  specimens  from 
New  Jersey  (Kearfott)  and  from  New  Mexico  (Cockerell). 

As  the  concensus  of  authorities  is  that  Hubner's  figures  represent 
this  species  (the  variety  ftavivittelhis  Clemens)  and  as  additional  evi- 
dence for  or  against  this  view  can  not  be  forthcoming,  it  seems 
rational  to  adopt  Hubner's  name  instead  of  continuing  to  use  the  query. 

Lord  Walsingham  is  responsible  for  the  entire  synonymy  ^  which 
Zeller  already  had  indicated  in  part,  and  it  must  stand  until  disproved, 
the  more  so  as  new  and  careful  observations  by  Mr.  Slingerland,  who 
has  lately  treated  this  insect  very  interestingly  and  exhaustively,  seem 
to  confirm  it.  But  Lord  Walsmgham  expresses  a  doubt,  and  it  does 
seem  to  me  likely,  that  at  least  two  distinct  species  will  be  ultimately 
found  to  have  been  mixed  up,  one  feeding  on  oak  and  one  on  apple. 

From  the  material  at  my  command  at  present,  however,  though 
quite  large,  no  conclusions  can  be  made,  and  I  am  unable  to  separate 

•TraiiH.  Am.  Ent.  Soc.  Phila.,  X,  p  186. 
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the  imagoes  according  to  food  plant  therefrom,  it  being  too  scant  and 
too  uncertainly  labeled.  Most  careful  observations  of  the  larva  from 
both  food  plants  with  this  object  in  view  are  necessary  to  clear  up  the 
question. 

YPSOLOPHUS  PUNCTIDISCELLUS  Clemens. 

Ypsolophiis  punetidiscellus  Clemens,  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  123; 
Stainton  Ed.  Tin.  N.  Am.,  1872,  p.  228.— Zeller,  Verh.  k.  k.  zooL-bot 
Gesell.  Wien,  XXIII,  1873,  p.  285.— Chambers,  Bull.  U.  S.  Geol.  Sar\'.,  IV, 
1878,  p.  166.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5528,  1891. — Busck, 
Dyar's  List  Amer.  Lep.,  No.  5679,  1902. 

Ypsolophus  stramineelliLS  Chambers,  Can.  Ent.,  IV,  1872,  p.  224;  Bull.  U.  S.  Geol. 
Surv.,  IV,  1878,  p.  167.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5531, 1891. 

A  perfect  specimen  in  the  National  Museum  labeled  ''Boll,  Texas," 
was  determined  by  Lord  Walsingham;  it  agrees  perfectly  with  the 
description  and  undoubtedly  represents  this  species,  type  of  which, 
like  the  majority  of  Clemens'  types,  is  lost. 

I  have  several  tine  specimens  collected  in  New  Jersey  by  Mr.  Kear- 
fott  and  in  the  District  of  Columbia  by  myself.  The  species  comes 
freely  to  light. 

Chambers'  description  of  stramin'cUus^  of  which  no  type  is  in  exist- 
ence, seems  to  warrant  the  synonym  with  Clemens'  species,  as  sug- 
gested by  Chambers  himself. 

YPSOLOPHUS  TOUCEYELLUS  Busck. 

Anarsia  trimaculdla  Chambers,  Can.  Ent,  VI,  1872,  p.  243;  Bull.  U.  S.  Geol. 
Surv.,  IV,  1878,  pp.  92,  129.— Walsingham,  Proi-.  Zool.  Soc.  Lond.,  1891, 
p.  526.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5539,  1891. 

Ypsolophm  iouceyeUus  Busck,  Dyar's  List  Amer.  Lep.,  No.  5680,  1902. 

Renamed  after  the  author,  Victor  Toucey  Chambers. 

By  transferring  this  species  to  its  proper  genus  the  name  trimacu' 
lella  becomes  preoccupied  by  Ypsolophus  \^Chwt<>chilus\  tHmacuUUus 
although,  a,s  I  have  shown,  this  is  not  an  YjfSolopMis^  nor  even  a 
Gelechiid^  but  an  (Ecophorid^  forming  a  new  genus,  Emaeyrickm 
Busck.  ^ 

I  have  compared  Chambers'  type  (no.  470)  of  Anarsia  trimacnldUi 
in  the  U.  S.  National  Museum  and  found  it  identical  with  a  specimen 
in  Cambridge  Museum  labeled  by  Chambers.  This  specimen  was  for- 
merly the  property  of  the  Peabody  Institute  in  Salem,  Massachusetts, 
and  bears  Lord  Walsingham^s  blue  label  no.  994,  corresponding  to  his 
determination  in  his  handwritten  notebook:  Anarsia  tritnaculdk 
Chambers. 

The  National  Museum  specimen  is  Chambers'  true  type  from  Texas, 
while  the  Cambridge  specimen  is  his  later  example  from  Kentucky. 

The  species  is  a  true  Ypsolophus.  I  have  met  with  no  other  spex^i 
mens. 

» Joum.  N.  Y.  Ent.  Soc.,  X,  1902,  p.  94. 
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YPSOLOPHUS   BIPUNCTELLUS  Walsingham. 

Ypsohphus  bipundellus  Walsingham,  Trans.  Amer.  Ent.  Soc.  Phila.,  X,  1886,  p. 
186.— RiLBY,  Smithes  List  Lep.  Bor.  Am.,  No.  6523,  1891.--Busck,  Dyar's 
List  Amer.  Lep.,  No.  5681,  1902. 

The  type  of  this  species  is  in  Professor  Fernald's  collection,  where 
I  have  examined  it;  identical  specimen  from  Nantucket  Island,  Massa- 
chusetts, is  in  the  U.  S.  National  Museum.     (Ac.  No.  34727.) 

YPSOLOPHUS   TRINOTELLUS  CoquUlett. 

Nothris  trinotdla  Coquillett,  Papilio,  III,  1883,  p.  81. — Packard,  Rep.  U.  S. 

Ent.  Conun.,  V,  1890,  p.  640. 
Ypsohphus  irinoteUus  Busck,  Dyar's  List  Amer.  Lep.,  No.  5682,  1902. 

Type  of  this  very  distinct  species  is  in  Professor  Fernald's  collection 
in  very  poor  condition,  consisting  of  head,  thorax,  and  one  forewing. 
The  species  is,  however,  different  from  all  others  described,  and  easily 
recognized  from  the  description. 

Food  plant. — Hazel. 

ILihiPtt. — Illinois. 

YPSOLOPHUS   CITRIFOLIELLUS  Chambers. 

Nothris  ciirifolieUa  Chambers,  Journ.  Cinn.  St)c.  Nat.  Hist,  II,  1880,  p.  184. — 
CoMSTocK,  Rep.  U.  S.  Dept.  of  Agr.,  1880,  p.  205.— Riley,  Smith's  List  Lep. 
Bor.  Am.,  No.  5536,  1891. 

Ypsohphus  ciirifoliellus  Busck,  Dyar*s  List  Amer.  Lep.,  No.  5683, 1902. 

The  original  bred  series  from  which  Chambers  described  this  species 
is  still  in  U.  S.  National  Museum  in  fine  condition. 
It  is  a  very  distinct,  easily  recognized  species. 
Food  plant.  — Orange. 
Habitat. — Florida. 

YPSOLOPHUS  CARY^FOLIELLUS.  Chambers. 

Ypsohphus  carysefoliella  Chambers,  Can.  Ent.,  IV,  1872,  p.  224;  Bull.  U.  S.  Geol. 

Surv.,  IV,  1878,  p.  166. 
Ypsolophus  caryiefoliellus  Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5524,  1891. — 

Busck,  Dyar's  List  Amer.  Lep.,  No.  5684,  1902. 

A  specimen  in  the  U.  S.  National  Museum  determined  by  Lord 
Walsingham  agrees  well  with  Chambers'  description  (except  that  its 
alar  expanse  is  23  mm.,  not  as  Chambers'  type,  21  mm.),  and  undoubt- 
edly represents  this  species;  it  is  from  Miss  Muiifeldt,  Missouri. 
There  is  also  a  specimen  from  Texas  (Beutenmiiller).  The  species  was 
described  from  Kentucky. 

According  to  Chambers  the  larva  is  green,  with  six  narrow,  longi- 
tudinal, interrupted  white  lines;  head  ferruginous,  first  thoracic 
segment  brown,  thoracic  feet  black.  At  maturity  it  becomes  white, 
suffused  with  pink,  and  with  the  longitudinal  lines  deep  pink. 

Food  plant. —  Cai^a  alba. 
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YPSOLOPHUS  VENTRELLUS  Fitch. 

Chsdochilm  venireUus  Fitch,  Trans.  N.  Y.  State  Agr.  Soc.,  XIII,  1854,  p.  234. 

Ypsolophus  verdrelluB  Chambers,  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  167.— 
Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5534,  1891. — Busck,  Dyar'a  List. 
Amer.  Lep.,  No.  5685,  1902. 

Ypsolophus  unicipundellus  Clemens,  Proc.  Ent.  Soc.  Phila.,  II,  1860,  p.  125; 
Stainton  Ed.  Tin.  N.  Am.,  1872,  p.  229.— Zeller,  Verh.  k.  k.  zool.-bot 
Gesell.  Wien,  XXIII,  1873,  p.  286.— Chambers,  Bull.  U.  S.  Geol.  Sun-., 
IV,  1878,  p.  167.— Walsingham,  Trans.  Am.  Ent.  Soc.  Phila.,  X,  1882, 
p.  186.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5533,  1891. 

Clemens'  type  of  this  species  is  lost,  but  in  the  U.  S.  National 
Museum  are  three  specimens  agreeing  well  with  the  description  and 
determined  as  unicipu7ictell(i  Clemens  by  Lord  Walsingham,  who 
has  examined  Clemens'  type.  These  specimens  undoubtedly  repre- 
sent Clemens'  species;  they  are  identical  with  Fitch's  type  of  venird- 
Ivs^  which  was  found  with  his  large  handwritten  label  in  his  collection 
now  in  U.  S.  National  Museum. 

There  is  also  a  series  of  bred  specimens  of  this  species.  Thej^  bear 
the  label  of  U.  S.  Department  Agriculture,  no.  242,  and  the  following 
are  Professor  Riley's  unpublished  notes  on  the  larva: 

Found  at  Glen  wood,  Mo.,  folding  up  the  leaves  of  the  black  oak  in  little  tubes. 
Length,  0.60  of  an  inch.  A  striped  white  and  black  worm  with  a  redbrown  head 
and  cervical  shield.  Considering  the  ground  color  as  white,  there  is  a  black  dorsal 
Ime,  somewhat  restricted  at  the  joints,  and  on  each  side  of  the  dorsum  is  another 
somewhat  wavy  line  separated  from  a  lateral  broader  one  only  by  a  fine  white  line. 
Outer  edge  along  stigmata  white  and  underneath  black  glaucus. 

Piliferous  spots  above  quite  lai^e,  black  with  a  white  annulation;  two  of  them 
situated  in  black  wavy  line  and  one  on  lateral  black  line  just  above  stigmata. 
Stigmata  small,  with  a  smaller  piliferous  spot  just  below  it  and  others  on  venter. 
First  segment  dark  brown  l^elow  cervical  shield;  second  segment  darker  than  the 
others,  with  a  white  anterior  edge.  Last  two  segments  almost  entirely  black  alwve, 
being  sharply  separated  from  anus  and  anal  prolegs,  which  are  of  a  very  light  yellow 
color.  Feet  black,  abdominal  prolegs  s.:»me  as  venter.  Single  white  hairs  from  each 
spot. 

On  June  2,  one  changed  to  chrysalis.  The  chrysalis  is  formed  within  the  leaf,  the 
caterpillar  first  lining  it  with  white  silk. 

The  chrysalis  averages  0.38  inch  in  length,  with  the  abdomen  comparatively  nar- 
row and  small  compared  with  the  anterior  half,  the  extremity  tapering  to  a  single 
point,  of  nonnal  color,  but  characterized  osj:>ecially  by  having  aI)out  six  i^airs  of 
little  elevations  on  the  dorsum  just  behind  the  thorax  and  three  others  on  each  side 
of  them  along  the  upper  edge  of  the  wing  sheets.     Moth  issued  June  15-22. 

The  notes  continue: 

Zeller  says  it  is  the  same  as  a  variable,  often  lighter  brown-spotted  species,  which 
he  has  often  received  from  Ohio.* 

This  bred  series  shows  the  extremes  of  the  different  ground  colors, 
which  Zeller  mentions  and  proves  his  assertion  that  the  species  is  van- 
able  in  ground  color  from  a  very  light  yellow  brown  to  a  dark  purplisn 
brown. 


» Riley,  Notebook,  IV,  pp.  29-30. 
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YPSOLOPHUS  EUPATORIELLUS  Chambers. 

Ypsdophus  eupatorieVn  Chambers,  Can.  Ent.,  IV,  1872,  p.  221. 

Nothris  eujmtoriella  Chambebs,  Can.  Ent.,  IX,  1877,  p.  23;  Bull.  U.  S.  (xeol.  Surv., 

IV,  1878,  p.  158. 
Nothris  dolabella  Zeller,  Verb.  k.  k.  zool.-bot.    Gesell.  Wien,  XXIII,  1873, 

p.  288. 
Nothris  setosella  Walsingham   (not  Clemens),  Trans.  Ent.  Soc.  Phila.,  1882, 

p.  188.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5558,  1891. 
Ypsolophus  etipaioriellus  Busck,  Dyar's  List  Amer.  Lep.,  No.  5686,  1902. 

As  explained  previously  (p.  911),  it  seems  to  me  unwarranted  to  make 
Trh'/iotaphe  setosella  Clemens  a  synonym  of  this  species.  Lord  Wal 
singbam,  who  made  it  so,  did  not  have  Clemens'  type,  but  came  to  a 
conclusion  from  a  specimen  in  C.  T.  Robinson's  collection,  labeled 
setoHilla.  It  seems  more  reasonable  to  believe  this  specimen  wrongly 
labeled  and  to  accept  Clemens'  word,  that  his  setosella  is  a  Trichotaphe 
species. 

I  have  bred  good  series  of  the  present  species  from  Enpatorium 
in  the  District  of  Columbia,  and  in  U.  S.  National  Museum  are  besides 
specimens  from  the  following  localities:  Florida  (Dyar),  Texas  (Beut- 
enmuller),  Arizona  (Schwarz),  Kansas  (Crevecceur),  New  York  (Banks), 
Virginia  and  Maryland  (Busck). 

The  males  of  this  species  have  an  interesting  secondary  sexual  char- 
acter, which  I  have  not  noticed  in  any  other  Gelechiid,  namely,  a 
strong  pencil  of  long  yellow  hairs  on  thorax  just  below  costal  base  of 
fore  wings.  This  pencil  can  be  expanded  into  a  whorl  of  hairs  which 
envelops  the  eyes  and  base  of  the  palpi  as  a  veil. 

If — what  is  to  be  presumed — this  pencil  in  the  male  is  thus  expanded 
during  courtship,  the  insect  may  indeed  be  said  to  have  reached  in 
this  respect  the  standpoint  of  man,  whom  love  makes  blind. 

The  larva  feeds  in  a  leaf  folded  from  the  edge  and  pupates  within 
the  fold.  When  full  grown  it  is  about  15  mm.  long,  cylindrical,  taper- 
ing slightly.  Head  polished,  jet  black,  longer  than  wide,  semihori- 
zontal,  mouth  parts  brownish.     Width  of  head,  1  mm. 

Thoracic  shield  polished  black,  straight  in  front,  rounded  posteriorly, 
twice  as  wide  as  long.  The  rest  of  the  body  is  greenish  white,  turning 
at  maturity  to  wine  red  with  white  veins;  tubercles  small,  black,  hairs 
short  black,  anal  plate  only  slightly  cornified,  light  brown.  Legs  nor- 
mal, first  thoracic  feet  black,  the  others  whitish;  abdominal  prolegs 
with  complete  circle  of  small  hooks. 

Two  generations,  at  least,  are  found  in  the  locality  of  Washington, 
the  imagoes  issuing  in  July  and  late  in  September. 

YPSOLOPHUS  MALIFOLIELLUS  Fitch. 

ChcetochUm  malifolielhis  FiTcn,  Trans.  N.  Y.  State  Agr.  Soc,  XIII,  1854,  p.  231. 
Ypsolophus  malifoliellns  Chambers,  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  166.— 

Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5526,  1891.— Blsck,  Dyar's  List 

Amer.  Lep.,  No.  5687,  1903. 
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I  have  not  recognized  this  species,  which,  as  Fitch  himself  surmised, 
very  likely  is  only  one  of  the  many  varieties  of  ligulellus. 

There  is  in  the  U.  S.  National  Museum,  under  type  No.  469,  a  spec- 
imen (one  fore  wing  only!)  recorded  as  collected  by  and  received  from 
Fitch  as  type  of  nudi/olieUa  and  bearing  a  label  presumably  in  Fitch \s 
writing,  '^ Depressaria  mallfoUMa?^ 

This  forewing  can  not  be  made  to  agree  with  Fitch's  description  of 
Ypaolophus  malifolielhis^  and  is  probably  the  type  of  one  of  Fitch's  nian3' 
manuscript  species.  It  is  a  wing  of  M(whimia  tentorifereUa  Clemens 
and  has  no  connection  with  the  present  species. 

YPSOLOPHUS  QUBRCIBLLUS  Chambers. 

YpsoUyphm  quercieUa  Chambers,  Can.  Ent.,  IV,  1872,  p.  223;  Bull.  U.  S.  Geol. 
Surv.,  IV,  1878,  p.  83;  Journ.  Cinn.  Soc.  Nat.  Hist.,  II,  1880,  p.  202,  ^^.  16.— 
Walsingham,  Trans.  Am.  Ent,  Soc.  Phila.,  X'  1882,  p.  186. 

Ypsolophus  qtierdceUa  Chambebs,  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  167. 

Ypsolophtis  quercu^eUus  Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5529,  1891. 

Ypsolopkus  querdeUuf  Busck,  Dyar's  List  Amer.  Lep.,  No.  5688,  1902. 

The  type  of  the  species  was  lost  and  no  authentic  specimen  is  now 
in  existence.  Chambers  suggested  that  it  probably  rather  should  be 
placed  under  Depret^saria^  but  his  delineation  of  the  venation  shows^ 
if  it  can  be  relied  upon,  that  it  can  not  be  a  Depressaria^  and  provi- 
sionally, at  least,  it  must  be  retained  in  Ypsolophus. 

From  the  fact  that  it  was  bred  from  oak,  and  that  a  description, 
even  if  meager,  was  given  of  the  larva,  there  is  some  hope  of  redis- 
covering the  species  in  time. 

Habitat  — Kentucky. 

YPSOLOPHUS  ROSBOCOSTELLUS  Walsingham. 

Ypsolopkus  roseocostdlus  Walsingham,  Trans.  Am.  Ent.  Soc.  Phila.,  X,  1882, 
p.  185.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5530,  1891.— Busck,  Dyar's 
List  Amer.  Lep.,  No.  5689,  1902. 

I  am  not  acquainted  with  this  species,  which  for  some  reason  I 
failed  to  get  notes  on  while  in  Amherst,  where  the  type  is  found  in 
Professor  Fernald's  collection. 

In  the  U.  S.  National  Museum  is  a  specimen  labeled  in  Walsingham's 
handwriting  Y.  roseocostellus^  but  there  must  be  some  mistake,  as  it 
does  not  agree  with  his  description,  and  belongs  to  Ypsohphus  ven- 
trdlus  Fitch,  a  much  larger  and  more  broad-winged  species. 

YPSOLOPHUS  BIMACULELLUS  Chambers. 

Nothris  bimaculella  Chambers,  Bull.  U.  S.  Geol.  Surv.,  Ill,  1877,  p.  122;  Joam. 

Cinn.  Soc.  Nat.  Hist.,  II,  1880,  p.  184.— Riley,  Smith's  List  Lep.  Bor.  Am., 

No.  5535,  1891. 
Ypsolopkus  bimaculellus  Busck,  Dyar*s  List  Amer.  Lep.,  No.  5690,  1902. 
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The  type  of  this  species  is  in  the  Cambridge  Museum  of  Compara- 
tive Zoology,  but  it  is  in  so  miserable  a  condition  that  it  can  not  be 
identified  specifically.  It  is,  however,  a  true  Ypsolovhus^  as  the 
description  would  indicate. 

YPSOLOPHUS  GRISSEELLUS  Chambers. 

Nothrk  grmeeUa  Chambers,  Can.  Ent.,  VI,  1874,  p.  245;  Bull.  U.  S.  Geol.  Surv., 

IV,  1878,  p.  158.— RiLBY,  Smith's  List  Lep.  Bor.  Am.,  No.  5537,  1891. 
Ypsolophus  grmeelus  Busck,  Dyar's  List  Amer.  Lep.,  No.  5691,  1902. 

Described  from  a  single  specimen  now  not  in  existence. 
I  have  not  recognized  the  species  from  the  description,  and  it  must 
remain  at  present  as  a  doubtful  species. 

YPSOLOPHUS   RUSTICUS  Walsingham. 

Ypsolophus  rusticus  Walsingham,  Proc.  Zool.  Soc.  Lond.,  1891,  p.  525;  1897,  p. 
86. —Busck,  Dyar's  List  Amer.  Lep.,  No.  5692, 1902. 

This  species  was  described  from  St.  Vincent  Island,  West  Indies,  and 
was  recorded  by  Lord  Walsingham  from  Texas. 

The  slight  differences,  which  Lord  Walsingham  pointed  out,  from 
Ypsolophis  touceyeUiis  {Anarsia  trlniaculelhts  Chambers),  to  which 
species  Walsingham  originally  had  referred  his  specimen,  do  hardly 
seem  to  hold,  and  likely  it  will  be  found  synonymous  with  that  species. 

Until  large  bred  series  of  Chambers'  species  is  obtained  and  defi- 
nite proof  found  to  the  opposite,  rusticus  must  however  be  retained  as  a 
separate  species. 

Mr.  J.  Hardley  DuiTant  wrote  me  (letter  of  May  10,  1901)  about 
this  species  as  follows: 

We  have  one  specimen  named  Anarsia  trimacuUUa  Chambers.  It  is  in  poor  condi- 
tion and  is  extremely  similar  to  Ypsolophus  rusticus.  It  appears,  however,  to  belong 
to  the  genus  Begoe  Chambers =ira/acoiric/ia  Zeller.  I  might  have  thought  that  it 
was  rusticuSf  with  denuded  palpi,  but  the  shape  of  the  wings  seems  different,  and 
the  male  genitalia  strongly  suggest  Begoe.  The  whole  question  hinges  on  whether 
the  differences  are  constant.  I  gather  that  you  [the  writer]  have  not  suflBcient 
material  to  decide  this,  nor  have  we.  It  would  therefore  be  wiser  to  leave  them 
as  distmct,  with  a  note  under  each  that  if  they  varied  they  should  be  united,  when 
naturally  rusticus  will  stand.  Meanwhile  your  new  name  for  trimaculeUus  Chambers, 
is  unobjectionable. 

It  seems  highly  probable  that  Lord  Walsingham's  supposed  speci- 
men of  Aiiarsia  irimaculella  is  the  very  similar  Gelechla  trhnaeulella 
Chambers,  which  is  a  Trichotaphe  (Bego6)  (p.  914),  and  not  the  present 
species,  and  consequently  still  more  reasonable  that  i^usticus  is  equal 
touceyellus  {triinacuhlla  Chambers),  which  name  it  eventually  must 
suppress.  But  to  avoid  more  confusion  it  is  safest  to  retain  the  two 
names  until  comparison  of  specimens  can  be  obtained. 
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ANARSIA  Zeller. 
Plate  XXXII,  fig.  37. 
Anarsna  Zeller,  Isis,  1839,  p.  190. 

Second  joint  of  labial  palpi  with  dense  projecting  tuft  beneath; 
terminal  joint  in  male  very  short,  concealed;  in  female,  long",  exposed. 

Forewings  elongate  pointed;  12  veins,  7  and  8  stalked,  6  out  of 
base  of  7.  Hindwings  as  broad  as  forewings;  apex  pointed,  termen 
slightly  sinuate;  8  veins,  3  and  4  connate,  5  approximate  to  4,  6  and  7 
stalked. 

Of  the  four  species  included  under  this  genus  in  Riley's  list,  trima- 
cuMlah^s  jiLstbcen  treated  under  Ypsolophits  [p.  922],  and  helfrageseUa 
Chambers  was  found  to  be  synonomous  with  Leuce  fusc(}<yrl8tat<ila 
Chambers  [p.  794],     One  other  of  Chambers'  species  described  under 
the  generic  name  Annrsla^  namely,  alhajndvella^  has  been  found  to  be 
an  Occophorid   equal  to    Chinmhache  haustelluta  Walsingham,  now 
known  under  the  name  Euineyrickia  trhmwulella  Fitch, ^  consequently 
we  can  not  bo  very  confident  about  Chambers'  understanding  of  the 
genus  Anarsta^  and  his  last  species  suffmella^  type  of  which  is  lost 
and  which  has  not  been  rediscovered  as  yet  from  his  description,  is 
retained  in  the  present  genus  simply  because  it  can  not  be  placed  any- 
where else  at  the  present  time,  but  it  will  quite  surely  be  found  not 
to  belong  in  this  genus.     I  have,  therefore,  not  made  any  table  for 
the  separation  of  this  and  the  only  true  Anarsla  of  which  we  are  sure 
in  this  country,  Uneatella  Zeller. 

ANARSIA  LINEATELLA  ZeUer. 

Anarski  IhieateHa  Zeller,  Isis,  1839,  p.  190. — Staudinger  and  Rebel,  Cat,  Lep. 

Eur.,  II,  No.  2999,  1901.— Chambers,  Can.  Ent.,  IV,  1872,  p.  208;  Bull. 

U.  S.  Geol.  Surv.,  IV,  1878,  p.  129.— Riley,  Smith's  List  Lep.  Bor.  Am., 

No.  5540,  1891.— Dietz,  Smith's  List  Ins.  N.  Jersey,  1900,  p.  475.— BrscK, 

Dyar's  List  Amer.  Lep.,  No.  5693,  1902. 
Anarsia  pruniellu  Clemens,  Proc.  Acad.  Nat.  Sci.  Phila.,  1860,  p.  169;  Stainton 

Ed.  N.  Am.  Tin.,  1872,  pp.  36,  128.— Chambers,  Can.  Ent.,  IV,  1872,  p.  208; 

Can.  Ent.,  VI,  1874,  p.  243. 

This  common  insect  is  at  times  of  some  economic  importance  owing 
to  the  injury  of  its  larva  to  peaches  and  plums.  The  most  commonly 
observed  damages  is  to  the  young  shoots  which  the  larva  enters  and 
kills,  but  the  injury  to  the  fruit  itself  is  sometimes  quite  as  aggravat- 
ing, as  in  a  case  in  the  District  of  Columbia  which  was  under  the 
writer's  observation  in  the  summer  of  1901,  where  the  larvse  occurred 
in  such  numbers  as  to  spoil  for  market  purposes  nearly  the  entire 
large  crop  of  beautiful,  nearly  ripe  peaches.  In  nearly  every  one  was 
found  the  larva,  which  had  eaten  into  the  stone  and  left  the  adjoining 
parts  tunnelled  and  filled  with  its  unappetizing  frass. 


I  Journ.  N.  Y.  Ent  Soc,  p.  94. 
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American  Gelechiid  Moths. 
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GELECHIA  GILVOMACULBLLA  Clemens. 

Oelechia  gilvomaculeUa  Busck,  Proc.  U.  S.  Nat.  Mus.,  XXV,  p.  896. 

The  type  of  this  species,  Clemens'  No.  290,  proves  it  to  be  a  true 
Odechia  and  the  same  as  Gelechm  biminimaculella  Chambers.*  This 
name,  therefore,  must  give  way  to  the  earlier  one  of  Clemens.  Speci- 
mens of  this  species  compared  with  both  Clemens'  and  Chambers'  typ^ 
are  now  in  the  U.  S.  National  Museum. 

GELECHIA  PULLIFIMBRIELLA  Clemens. 
GeUchia  pulUflmbriella  Busck,  Proc.  U.  S.  Nat.  Mus.,  XXV,  p.  900. 

Clemens'  type  No.  191  of  this  species  proves  it  to  be  a  small,  nearly 
unicolorous,  dark  fuscous  Gel^chta^  unlike  any  other  described  species 
known  to  me.  Clemens'  description  is  accurate,  but  the  discal  spots 
he  mentions  are  very  indistinct  and  easily  overlooked.  Alar  expanse, 
12  mm. 

GELECHIA  BRUMELLA  Clemens. 

GeUchia  brumella  Busck,  Proc.  U.  S.  Nat.  Mus.,  XX V",  p.  893. 

The  type  of  this  species,  Clemens'  No.  196,  shows  that  the  species 
belongs  to  Gelechia^  and  that  it  is  nearest  Gelechm  vemell^i  Murt- 
feldt.*  It  is,  however,  a  larger  species,  with  alar  expanse  of  20  mm., 
and  it  has  a  deeper  brown  ground  color. 

GELECHIA  ORNATIFIMBRIELLA  Clemens. 

Gelechia  omaiifimlmella  Busck,  Proc.  U.  S.  Nat.  Mus.,  XXV,  p.  899. 

Clemens'  type  No.  228  proves  the  species  to  be  a  true  Gelechia  and 
identical  with  Zeller's  Gelechia  nnctul^lla,^  which  name  must  be 
dropped  for  the  earlier  ornatljimhriella,  Clemens'  description  is  very 
poor,  both  imperfect  and  incorrect,  and  should  not  be  relied  on  for 
identification  of  the  species. 

GELECHIA  VIDUELLA  Fabncius. 
Gelechia  labradorieUa  Busck,  Proc.  U.  S.  Nat.  Mus.,  XXV,  p.  897. 

Type  No.  186  of  Gelechia  labradorieUa  is  in  pyor  condition,  but 
easily  recognizable  from  Clemens'  description.  I  can  find  no  differ- 
ences between  it  and  authentic  specimens  of  the  European  Gelechia 
viduella  Fabricius,  with  which  it  was  tentatively  made  a  synonym  in 
Staudinger  and  Kebels's  Catalogue  Lepidoptera  Europe,  No.  2618, 
1901,  and  the  species  must  be  known  by  this  much  older  name. 

It  is  a  striking  species  of  the  black  and  white  marked  group,  and 
comes  between   Gelechia  lngxih*ella  Fabricius  and  aJbiloreUa  Zeller, 

» Busck,  Proc.  U.  S.  Nat.  Mus.,  XXV,  p.  881. 
*  Idem.,  p.  884. 
"Idem.,  p,  878. 
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differing  from  the  former  by  the  white  head  and 'the  triangular  white 
costal  spot  between  the  two  fasciae,  and  from  the  latter  b}'  its  dark 
thorax  and  straight  outer  fascia,  as  well  as  by  the  form  of  the  costal 
spot. 

GELECHIA  PUNCTIFERELLA  Clemens. 

Gelechia  puncttfereUa  Blsck,  Proc.  U.  S.  Nat.  Mua.,  XX  V,  p.  900. 

The  undoubtedly  authentic  type  of  this  species,  Clemens'  No.  193, 
agreeing  minutely  with  his  description,  proves  that  the  species  does 
not  belong  to  the  family  Gelechilda,^  but  that  it  is  the  same  species 
which  Zeller  subsequently^  described  as  Ilypatima  mibsenella. 

The  generic  determination  of  this  species  by  Zeller  may  need  correc- 
tion, but  as  Lord  Walsingham  is  working  on  a  monograph  of  the  Bias- 
tohadda  I  shall  leave  this  question  to  his  judgment,  and  for  the  present 
retain  the  species  in  Hypatima,  Clemens'  earlier  specific  name,  how- 
ever, must  replace  svbsemdla. 

GELECHIA  FLEXURELLA  Clemens. 

Oelechiaflexurella  Blsck,  Proc.  U.  S.  Nat.  Mus.,  XXV,  p.  895. 
Clemens'  types  of  this  species  No.  94  and  95,  according  to  his  list, 
are   unfortunately  lost,  and  the  species  remains  unrecognized;  pro- 
visionally retained  in  Gelechia. 

GELECHIA  MIMBLLA  Clemens. 

Gelechia  mimella  Busck,  Proc.  U.  S.  Nat.  Mus.,  XXV,  p.  898. 
The  type  of  this  species,  Clemens'  No.  96,  is  also  lost,  and  the 
species  remain  in  the  same  condition  as  the  foregoing. 

MENESTA  TORTRICIFORMELLA  Clemens. 

Menesta  tortriciformeUa  Bvqck,  Proc.  U.  S.  Nat.  Mma.,  XXV,  p.  903. 
Clemens'  type  No.  100  of  this  species  proves  the  present  conception 
correct. 

STROBISIA  IRRIDIPBNNELLA  Clemens. 

Strobma  irridipeiineUa  Busck,  Proc.  U.  S.  Nat.  Mus.,  XXV,  p.  904. 
Type  No.  73  of  this  species  verifies  the  present  conception. 

STROBISIA  EMBLEMELLA  Clemens. 

Strobma  emblemella  Busck,  Proc.  U.  S.  Nat.  Mus.,  XX V^,  p.  905. 
Type  No.  74  of  this  species  verifies  the  present  concepti^ 

TRICHOTAPHE  FLAVOCOSTELLA  Clemens. 
Trichotapheflavocostella  Busck,  Proc.  U.  S.  Nat.  Mus.,  XXV,  p.  908. 
Clemens'  type  No.  69  of  Gdechm  Jlavocostella  confirms  the  present 
conception  of  the  species. 

n^erh.  k.  k.  zool-bot.  Gesell.  Wien,  XXIII,  1873,  p.  302. 

Digitized  by  VjOOQ IC 


938  PROCEEDINOS  OF  THE  NATIONAL  MUSEUM,  vol.  txt. 

TRICHOTAPHE  ALACELLA  Clemens. 
Trichotaphe  alacelki  Busck,  Proc.  U.  S.  Nat.  Mus.,  XXV,  p.  909. 
Clemens'  type  No.  115  of  this  species  confirms  the  present  conception. 

TRICHOTAPHE  JUNCIDELLA  Clemens. 
Trwhotaphe  juncidella  Busck,  Proc.  U.  S.  Nat.  Mus.,  XXV,  p.  910. 
Clemens'  type  No.  79  verifies  the  present  conception  of  this  species. 

TRICHOTAPHE  SETOSELLA  Clemens. 

Trichotapfie  seUmila  Busck,  Proc.  U.  S.  Nat.  Mus.,  XXV,  p.  911. 

Clemens'  type  No.  78  of  this  species  substantiates  my  contention 
against  Lord  Walsingham's  determination  and  proves  that  it  is  rightly 
placed  under  Trichotaphe, 

ANORTHOSIA  PUNCTIPENNELLA  Clemens. 
Anorthmia pundlpenneUa  Busck,  Proc.  U.  S.  Nat.  Mus.,  XXV,  p.  918. 
Clemens'  type  No.  66  of  this  species  confirms  the  present  c>onception. 

YPSOLOPHUS  LIGULELLUS  HUbner. 
Ypsolopkm  llgulellus  Busck,  Proc.  U.  S.  Nat.  Mus.,  XXV,  p.  921. 

Clemens'  type  No.  206  of  Ypwhyphm  paucigutteUus  verifies  the 
synonymy  with  the  above  species,  as  determined  by  Lord  Walsingham. 

The  type  of  Ypsolophits  flavivittelhis  is  lost,  but  there  is  no  doubt 
of  this  species  being  the  extreme  variety  of  the  same  species. 

YPSOLOPHUS  PUNCTIDISCELLUS  Clemens. 
YpsolophuH  punHidi»ceUu8  Busck,  Proc.  U.  S.  Nat.  Mue.,  XXV,  p.  922. 
Clemens'  type  No.  205  confirms  the  present  conception  of  this  species. 

ANARSIA  LINEATELLA  Zeller. 
Ariarsia  lineatella  Busck,  Proc.  U.  S.  Nat.  Mus.,  XXV,  p.  92s. 

Clemens'  types,  male  and  female,  of  AnarsUi  prunieUa^  Nos.  86,  87, 
confirms  the  present  conception  of  this  species  as  synonymous  with  the 
European  lineatella  Zeller. 
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A  REVIEW  OF  THE  DRAGONETS  (CALLlONYMIDiE)  A}iD 
RELATED  FISHES  OF  THE  WATERS  OF  JAPAN. 


By  David  Starr  Jordan  and  Henry  W.  Fowler, 

Of  the  Leland  Stanford  Junior  University. 


,  In  this  paper  is  given  an  account  of  the  Callionymidae  of  Japan. 
It  is  based  on  specimens  collected  by  Jordan  and  Snyder  in  the  summer 
of  1900  and  specimens  collected  by  the  U.  S.  Fish  Commission  steamer 
Albatross.  Series  are  deposited  in  the  United  States  National  Museum 
and  in  the  museum  of  Leland  Stanford  Junior  University. 

Two  families  may  be  recognized  among  the  Japanese  Dragonets: 

«.  Preopercle  unarmed;  opercle  and  subopercle  rudimentary,  each  with  astraightieh, 

sharp  8pine;  no  lateral  Jine;  gill  openings  moderate DRAcoNETTiDiE,  I. 

aa.  Preopercle  with  a  long  spine  at  its  angle;  opercle  unarmed ;  lateral  line  present; 
gill  openings  very  small Callionymid^,  II. 

Family  I.  DRACONETTIDJ^]. 

This  family  is  allied  to  the  Callionj/midae^  differing  very  widely  in 
the  armature  of  the  head,  the  preopercle  being  entire,  the  opercle  and 
subopercle  reduced,  each  consisting  mainly  of  a  nearly  straight,  sharp, 
simple  spine.  The  gill  openings  are  much  wider  than  in  CalU^mymits^ 
but  the  gill  membranes  are  broadly  united  to  the  isthmus.  No  lateral 
line.  In  spite  of  the  singular  armature  of  the  head,  this  group  prob- 
ably belongs  near  to  the  Callionymidse.,  which  family  it  resembles  in 
external  characters.  It  has  also  much  in  common  with  Bemhrops  and 
IHeropsaroji, 

1.  DRACONETTA  Jordan  and  Fowler. 

Draconetta  Jordan  and  Fowler,  new  genus  (xenica). 

The  character  of  the  genus  are  included  above. 

{draconetta^  a  quasi  Latm  form  of  the  English  name  Dragonet.) 

1.  DRACONETTA  XENICA  Jordan  and  Fowler,  new  species. 

Head,  3i  in  length;  depth,  7;  D.  III-12;  A-^  12;  P.,  23;  V.  1, 5.  Body 
elongate,  compressed  in  front,  and  with  the  greatest  depth  about  the 
anterior  dorsal  region,  the  trunk  more  or  less  rounded,  and  tapering 
behind.     Head  moderately  large,  compressed  above  so  that  its  greatest 


Prcx:eedinqs  U.  S.  National  Museum,  Vol.  XXV— No.  1305. 
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ueptu  IS  iwo-tDirus  ils  wiain;  tne  upper  prome  gxeaiiy  jdciiiiw,  » 
blunt  angle  forming  over  the  ej^es;  snout  pointed,  compressed,  ita 
length  two-thirds  its  width  and  also  a  little  more  than  half  the  eye; 
e3'es  very  large,  superior,  almost  touching  each  other,  directed  upi^nri 
and  about  2'i  in  the  head;  mouth  large,  inferior,  equal  to  the  eye,  and 
the  maxillary  extending  for  the  first  third  of  the  eye;  teeth  in  the 
jaws  in  villiform  bands;  the  upper  jaw  protrudes  but  very  slightly 
beyond  the  lower;  edge  of  preoperculum  entire;  operculum  and  siib- 
operculum  each  with  strong  spine  posteriorly,  the  lower  about  in  the 
middle  of  the  height  of  body  and  the  upper  above  and  directed  obliquely 
upward,  with  its  posterior  portion  curved;  top  of  the  head  striate 
behind  the  eyes.     Gill  opening  rather  broad. 

Origin  of  spinoas  dorsal  over  that  of  the  pectorals,  the  first  spine 
the  longest  and  equal  to  the  space  between  the  origins  of  the  two  pec- 
toi-als,  which  is  greater  than  the  height  of  the  body;  soft  dorsal  much 
higher  than  the  spinous  dorsal,  its  origin  in  advance  of  that  of  the 


Fig.  I.—Dbaoonetta  xsnica. 


anal;  anal  high,  its  base  a  little  less  than  the  soft  dorsal;  pectorals 
shorter  than  the  head;  ventrals  jugular,  shorter  than  the  pectorals,  no 
reaching  the  vent,  and  one-third  as  long  again  as  the  first  dorsal  spine, 
caudal  fin  long,  equal  to  the  ventral,  and  rounded.  Caudal  peduncle 
deeper  than  broad,  its  depth  2  in  the  eye.  . 

Color  in  alcohol  very  pale  brown,  a  little  darker  above,  and  mottled 
and  spotted  with  dark  brown;  5  rather  indistinctly  defined  pairs  o 
double  dark-brown  bars  over  the  back;  head  spotted  above;  spino 
dorsal  blackish;  soft  dorsal  and  anal  with  several  narrow,  wavy,  long 
fudinal  bands;  base  of  caudal  spotted  above;  pectorals  and  ventra^ 
plain,  the  former  with  a  black  spot  at  base;  sides  of  the  trunk  beni 
the  vent  and  below,  with  pale  brown  blotches;  lower  surface  oi 
body  anteriorly  white.  . 

Here  described  from  a  specimen  2t'u  inches  long,  dredged  at  ota 
3700,  in  Suruga  Bay,  at  100  fathoms,  by  the  U.  S.  Fish  Commission 
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This  species  is  known  to  us  from  a  single  specimen  2i  inches  long, 
No.  60816,  U.S.N.M.,  dredged  at  Station  370(»,  in  Suruga  Bay,  oflF 
Namazu,  by  the  U.  S.  Fish  Commission  steamer  Albatross,  in  100 
fathoms,  in  company  with  Sphdgebranchiis  moseri. 

(S^viKog,  strange.) 

Family  II.  CALLIONYMID^E. 
DRAGONETS. 

Body  elongate,  naked;  head  broad  and  depressed;  the  mouth  narrow, 
the  upper  jaw  very  protractile;  teeth  very  small,  in  jaws  only;  pre- 
opercle  armed  with  a  strong  spine,  opercle  unarmed.  Eyes  moderate, 
usually  directed  upward.  Lateral  line  present,  often  duplicated. 
Dorsal  fins  2,  or  sometimes  united  at  base;  the  anterior  with  4  flexible 
spines;  soft  dorsal  and  anal  short,  the  latter  without  distinct  spine; 
ventrals  I,  5,  jugular  in  position,  widely  separated  from  each  other; 
pectoral  fins  large.  Gill  openings  small,  the  membranes  broadly 
attached  to  the  isthmus;  gills  4,  a  slit  behind  the  fourth;  pseudobran- 
chise  present.  No  air  bladder.  VertebraB  usually  8  + 13  =  21.  Sexes 
notably  different  in  color.  The  dorsal  fin  higher  in  the  male.  Small 
fishes  of  the  shores  of  warm  seas,  chiefly  of  the  Old  World,  allied  to 
the  Trachmld^ej  according  to  Boulenger,  but  resembling  the  Cot- 
tidie  in  form, 
a.  Preopercular  spine  simple,  sharp,  spear-like,  with  serrate  edge,  but  without 

recurved  hooks  above  or  at  tip CaUiurichthySy  2. 

CM.  Preopercular  spine  not  simple,  with  recurved  tip  and  with  one  or  more  recurved 
hooks  al)ove. 

6.  Ventrals  entire,  the  outer  ray  not  detached;  head  depressed;  gill  opening  reduced 
to  a  very  small  foramen  on  upper  surface  of  head;  lateral  line  single. 

CaUionymuSj  3. 

2.  CALLIURICHTHYS  Jordan  and  Fowler,  new  genus. 

CaUinrichihys  Jordan  and  Fowler,  new  genus  (japonicus). 
This  genus  differs  from  CaUionymus  in  the  character  of  the  pre- 
opercular spine,  which  is  long,  simple,  straight  or  curved,  and  serru- 
late, but  without  recurved  hooks  above.  A  small  antrorse  spine  at 
its  base  below.  In  the  typical  species  the  caudal  fin  is  greatly  elongate. 
The  dorsal  spines  are  graduated  backward,  at  least  the  first  two  being 
elongate. 

(KoKKig^  beauty;  ovva^  tail;  ix^vs^  fish.) 

a.  Top  of  the  head  covered  with  rough  bone. 
6.  Body  very  elongate,  the  head  3^  in  length,  the  depth  10;  top  of  head  with  two 
rough  patches;  caudal  fin  very  long,  especially  in  males;  D.  IV-9;  A.,  8. 

japonicuSf  2. 
66.  Body  rather  stout,  the  head  about  2}  in  length,  the  depth  7};  top  of  head  with 

a  single  rough  patch;  D.  IV-8;  A.,  7 variegatus,  3. 

<ia.  Top  of  head  covered  with  smooth  skin;  head  3^  in  length,  depth  about  8}; 
D.  IV-9;  A.,  9;  dorsal  spines  much  elongated 1 darywuSf  4. 
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2.  CALLIURICHTHYS  JAPONICUS  (Houttuyn). 
YOMEGOCHI  (BRIDE  KOCHI).» 

OiUUmymuB  japonicus  Houttuyn,  Verb.  Holl.  Maatech.  Wet.  Harlem,  XX,  1782, 
p.  311;  Nagasaki. 

CaUionymus  reeiesi  Richardson,  Voy.  Sulphur,  Fishes,  1844,  p.  60,  pi.  xxxvi,  figp. 
1-3;  Canton. — Richardson,  Ich.  China,  1846,  p.  210;  Hongkong,  Macao. — 
Bleeker,  Verh.  Bat  Genoot,  XXV,  1853,  Nalez.  Ich.  Japan,  p.  44;  Nat. 
Tyds.  Ned.  Ind.,  V,  1853,  Ceram,  III,  p.  244;  China. 

CaUionymus  Umgicaudatas  Schlegbl,  Fauna  Japonica,  Poiss.,  1845,  p.  151,  pi. 
Lxxix,  fig.  1;  Nagasaki. — Bleeker,  Act.  Soc.  Sc.  Indo-Neerl.,  Ill,  1857, 
Japan,  IV,  p.  17;  Nagasaki. -OfNTHER,  Cat.  Fish.,  Ill,  1861,  p.  148;  China. 

Head  3i  in  length;  depth  10;  D.  IV-9;  A.  8;  P.  20;  V.  1,  5.  Body 
very  elongate,  much  compressed  in  front,  and  with  the  greatest  depth 
about  the  anterior  dorsal  region;  trunk  broader  than  deep,  more  or 
less  rounded,  and  tapering  backward.  Head  compressed  above,  so 
that  its  greatest  depth  is  one-half  its  breadth;  snout  pointed,  com- 
pressed above,  the  depth  two- thirds  the  length,  and  a  bony  ridge  form- 
ing directly  in  front  of  the  eyes,  but  without  a  distinct  bony  ridge  in 


FlQ.  2.— CALUUB1CHTHY8  JAPOMICUS. 

front  of  each  nostril;  eyes  close  together  on  top  of  the  head,  dii-ected 
upward,  1^  in  the  snout,  3  in  the  greatest  width,  and  4J  in  the  length 
of  the  head;  mouth  small,  inferior,  the  jaws  equal,  and  the  maxillaiy 
reaching  the  nostril;  teeth  minute,  and  in  bands  in  the  jaws;  lower 
lips  a  little  broad  on  each  side;  the  preoperculum  with  a  strong,  sharp 
spine  directed  backward,  in  some  examples  a  trifle  longer  than  the 
eye,  the  upper  edge  with  small  sharp  antrorse  barbs,  and  the  base  in 
front  with  a  short  spine  directed  forward;  top  of  the  head  with  two 
elevated  buckler-like  crests,  striate,  and  separated  from  each  other  by 
the  smooth  integument  of  the  head.  Gill  openings  small,  round,  on 
the  upper  surface  of  the  body  a  short  distance  in  front  of  the  origin 
of  the  dorsal,  as  far  apart  as  the  space  between  the  outer  margins  of 

*  Kochi  (gochi  in  composition)  is  the  vernacular  name  of  all  species  of  Platyceph- 
aliuiy  and  of  CaUionymus. 
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the  eyes,  and  nearer  the  posterior  margin  of  the  latter  than  the  origin 
of  the  pectoral. 

Spinous  dorsal  inserted  midway  between  or  nearer  the  anterior  mar- 
gin of  the  eye  and  the  origin  of  the  soft  dorsal,  the  spines  slender,  long, 
and  the  first  two  produced  into  long,  thin  filaments  till  the  first  is 
equal  to  two-fifths  the  length  of  the  body;  the  dorsal  spines  are  grad- 
uated from  the  first  two,  which  are  the  longest;  origin  of  the  soft 
dorsal  a  little  nearer  the  tip  of  the  snout,  and  the  base  of  the  last  anal 
ray  of  nearly  uniform  height,  the  last  ray  the  longest  and  produced; 
anal  originating  under  the  second  dorsal  ray,  lower  than  the  soft  dor- 
sal, the  last  ray  produced;  pectorals  between  the  origin  of  the  spinous 
dorsal  and  that  of  the  soft  dorsal,  broad,  and  forming  an  angle  with 
the  lower  rays  the  shortest;  ventrals  large,  broad,  longer  than  the 
pectorals,  originating  before  the  gill  opening  but  not  reaching  the  tips 
of  the  pectorals,  the  rays  graduated  to  the  inner,  which  is  the  longest, 
and  joined  to  the  base  of  the  pectoral  in  front  by  a  broad  membrane; 
caudal  very  long,  strong,  graduated  above  and  below  to  the  middle 
rays  which  are  the  longest,  and  equal  to  the  body  without  snout. 
Caudal  peduncle  long,  compressed,  and  the  depth  less  than  the  eye. 

Color  of  male  in  spirits,  deep  rich  brown  above,  with  numerous 
rounded  spots  and  blotches  of  pale  brown  margined  more  or  less  with 
dark  brown,  and  aV^out  six  pale,  rather  broad  cross  bands;  on  the  sides 
of  the  trunk  are  six  dark  brown  blotches;  lower  surface  of  the  body 
pure  white,  except  a  deep  rich  brown  blotch  on  the  chest;  branchi- 
ostegals  grayish-brown;  spinous  dorsal  dark  gray  with  a  number  of 
pale-gray  blotches,  and  on  the  upper  part  posteriorly  a  larger  jet  black 
ocellus;  soft  dorsal  grayish,  with  narrow  bands  of  longitudinal  brown 
blotches;  anal  with  a  broad  black  band  along  its  lower  margin;  pec- 
torals with  pale  spots  above;  ventrals  gray-black  with  a  few  darker 
blotches,  and  the  tips  of  the  rays  white;  caudal  edged  with  blackish 
broadly,  deep  below,  and  with  about  seven  broad  blackish  cross  bars. 
The  female  differs  in  having  the  dorsal  spines  short  and  not  produced 
into  filaments,  and  with  the  lower  surface  pure  white  without  the  deep 
brown  blotch  on  the  chest.  This  description  from  Wakanoura  exam- 
ples, the  largest  Hi  inches  long. 

This  species,  remarkable  for  the  great  length  of  the  caudal  fin,  is 
generally  common  in  the  bays  of  southern  Japan.  Our  numerous 
specimens  are  from  Nagasaki  and  Wakanoura.  They  agree  with  Rich- 
ardson's plate  of  CaUionymua  reevem^  and  the  alleged  distinction 
between  Japanese  and  Chinese  specimens  mentioned  by  Bleeker  seems 
to  be  without  value. 
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3.  CALLIURICHTHYS  VARIEGATUS  (Schlegel). 

Callionymm  rarUgatm  Schlegel,  Fauna  Japonic^,  PoisB.,  1846,  p.  153;  Nagasaki. 

Head  2f  to  2i  in  length;  depth  7i  to  8i;  D.  IV--8;  A.  7;  P.  17;  V.  I,  5. 
Body  moderately  elongate,  much  compressed,  especially  forward,  and 
with  the  greatest  depth  about  the  anterior  dorsal  region;  trunk  broader 
than  deep  and  tapering  backward.  Head  compressed  above  so  that  its 
depth  is  2^  in  its  breadth;  snout  long,  blunt,  compressed,  its  width  at 
the  comers  of  the  mouth  a  little  more  than  the  eye,  its  depth  three- 
fifths  its  length,  its  greatest  width  equal  to  its  length,  and  2|  in  the 
head;  a  bony  ridge  in  front  of  each  eye,  eyes  close  together,  on  top  of 
the  head,  directed  upward,  li  to  2  in  the  snout  3  to  3i  in  the  greatest 
width,  and  4^  to  5  in  the  length  of  the  head;  mouth  small,  inferior, 
the  upper  jaw  protruding  and  the  maxillary  reaching  three-fourths  to 
three-fifths  in  the  space  between  the  tip  of  the  snout  and  the  anterior 
margin  of  the  eye;  teeth  in  villiform  bands  in  the  jaws;  lips  rather  thin. 


Fig.  3.— Calliubichthys  vabieoatus. 

the  lower  broad  on  each  side;  preoperculum  with  a  short  sharp  spine 
directed  backward,  alwaj^s  shorter  than  the  eye,  the  upper  edge  with 
small,  sharp  antrorse  barbs,  and  the  base  in  front  with  a  short,  sharp 
spine  directed  forward;  top  of  the  head  behind  the  eyes  forming  a 
broad,  rugosely  striate  patch.  Gill  openings  small,  round,  on  the 
upper  surface  of  the  body  a  short  distance  in  front  of  the  origin  of 
the  dorsal,  as  far  apart  as  the  space  between  the  outer  margins  of  the 
eyes,  and  a  trifle  nearer  the  origin  of  the  pectoral  than  the  posterior 
margin  of  the  eye. 

Origin  of  the  spinous  dorsal  midway  between  or  a  little  nearer  the 
posterior  margin  of  the  eye  than  the  origin  of  the  soft  dorsal;  spines 
long,  slender,  and  the  first  two  produced  into  long  filaments  till  they  are 
equal  to  three-sevenths  the  length  of  the  body;  the  dorsal  spines  are 
graduated  from  the  first  two,  which  are  the  longest;  origin  of  the  soft  dor- 
sal nearer  the  base  of  the  caudal  than  the  tip  of  the  snout,  the  fin  high, 
uniform,  and  the  last  ray  the  longest  and  produced;  origin  of  the  anal 
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between  the  second  and  third  dorsal  rays,  lower  than  the  soft  dorsal, 
the  last  ray  very  long,  produced,  and  reaching  farther  posteriorly 
than  the  tip  of  the  last  dorsal  ray;  origin  of  pectorals  nearer  the 
origin  of  the  spinous  dorsal  than  the  origin  of  the  soft  dorsal  by 
nearly  three-fourths  the  distance  between,  broad,  and  forming  an  angle 
with  the  lower  rays  the  shortest;  ventrals  broad,  larger,  longer,  than 
the  pectorals,  the  rays  graduated  to  the  inner  which  is  the  longest; 
caudal  very  long,  strong,  graduated  above  and  below  to  the  middle 
rays  which  are  tiie  longest  and  nearly  equal  to  li  in  the  body.  Caudal 
peduncle  long,  broad,  compressed,  and  the  depth  a  little  less  than  the 
eye.     Lateral  line  with  minute  pores. 

Color  of  male  in  alcohol  dark  brown  above,  with  numerous  rounded 
blotches  and  spots  of  pale  brown  margined  more  or  less  with  deeper, 
and  about  six  pale  rather  broad  cross  bars;  a  narrow  dark  brown  bar 
across  the  snout  above,  several  from  the  eye,  and  one  across  the  oper- 
culum to  the  sides  of  the  head;  sides  of  the  head,  and  trunk,  with 
short  narrow  irregular  pale  bluish  bars  and  spots  edged  with  whitish, 
on  the  former  often  in  pairs,  the  space  between  and  on  each  side  dark 
brown;  the  brown  blotches  of  the  flanks  with  one  or  two  small  jet 
black  ocelli;  lower  surface  of  the  body  whitish,  with  a  deep  brown 
blotch  on  the  under  surface  of  the  head  between  the  branchiostegals; 
spinous  dorsal  grayish  with  blackish  brown  blotches  and  lines,  a  deep 
black  blotch  and  several  white  lines  posteriorly;  soft  dorsal  pale,  with 
alternate  wavy  lines  of  gray  and  black;  anal  grayish  black,  and  the 
outer  part  of  the  last  ray  black;  pectorals  pale  with  small  dark  spots 
above;  ventrals  gray,  space  behind  the  first  three  rays  deep  black  and 
the  rest  of  the  fin  more  or  less  speckled  with  blackish  brown;  caudal 
with  six  or  seven  blackish  bars,  and  with  many  fine  wavy  bars,  lower 
rays  pale  and  plain.  The  female  diflPers  in  having  the  dorsal  spines 
without  filaments,  the  caudal  and  body  shorter,  the  color  plainer 
without  the  black  lateral  ocelli,  the  anal  fin  whitish  with  a  narrow 
black  marginal  band,  and  without  a  brown  blotch  on  the  underside 
of  the  head.  Description  from  Nagasaki  specimens,  the  largest  male 
6^^^  inches. 

This  species  is  moderately  common  in  the  bay  of  Nagasaki,  where  our 
specimens  were  taken.  Dr.  Gunther  erroneously  regards  this  species 
as  the  female  of  Calliurichthys  japonicus. 

{variegatus^  variegated). 

4.  CALLIURICHTHYS  DORYSSUS  Jordan  and  Fowler,  new  species. 

Head  3  to  3i  in  length;  depth  7i  to  lOf;  D.  lV-9;  A.  9;  P.  20;  V.  I,  5. 
Body  elongate,  compressed  above  and  with  the  greatest  depth  about 
the  anterior  dorsal  region;  trunk  broader  than  deep  and  tapering 
backward.  Head  compressed  above  so  that  its  depth  is  2^  in  its 
breadth;  snout  moderate,  bluntly  pointed,  compressed,  its  depth  1| 
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about  six  rather  broad,  pale,  cross  bars;  on  the  sides  of  the  trunk  are 
about  six  dark  brown  blotches,  lower  surface  of  the  body  white; 
spinous  dorsal  gray  with  dark  spots,  the  filaments  barred  even  to  near 
their  tips,  and  several  white  ocelli  on  the  lower  part  of  the  fin;  soft 
dorsal  pale,  with  numerous  blackish  specks;  anal  blackish,  deeper 
toward  the  tips  of  the  rays,  and  the  base  marked  with  few  very  pale 
blotches;  pectoitils  with  pale  spots  above;  ventrals  blackish  gray  with 
a  few  dark  specks,  and  the  tips  of  the  rays  white;  caudal  edged  with 
blackish,  and  with  six  blackish  cross  bars  made  up  of  small  spots. 
Color  of  the  male  and  female  not  different,  the  latter  with  the  spinous 
dorsal  filaments,  but  the  young  without  them,  and  the  anal  plain  white, 
except  a  narrow  blackish  band  on  the  lower  half.  Here  described 
from  specimens  from  Nagasaki,  the  largest  7i  inches  long. 

Our  many  specimens  are  from  Nagasaki,  Wakanoura,  and  Aomori. 
The  type  is  No.  7186,  Leland  Stanford  Junior  University  Museum, 
Cotype,  is  in  the  U.  S.  National  Museum.  This  species  differs  from 
the  others  of  the  genus  in  the  smooth  head  and  highly  elevated  doi'sal 
spines. 

{dopvaaos^  spear-bearer.) 

3.  CALLIONYMUS    Linnaeus. 

Callionymus  Linn^U8,  Syst.  Nat.,  10th  ed.,  1758,  p.  249  (lyra). 

This  genus  includes  Dragonets  with  the  ventral  fins  entire,  without 
detached  ray,  the  gill  opening  reduced  to  a  small  foramen,  opening 
upward,  and  the  lateral  line  single;  head  triangular,  depressed;  eyes 
directed  upward;  preopercular  spine  very  large,  hooked  at  tip  and 
with  one  or  more  recurved  spines  above;  a  small  autrorse  spine  at 
its  base  below;  opercle  unarmed;  sexual  differences  strongly  marked. 
Species  numerous,  living  on  the  bottoms  in  warm  seas.  In  America 
the  few  species  live  at  a  considerable  depth.  In  the  Mediterranean, 
in  India,  and  in  Japan  they  are  shore  fishes,  swarming  in  all  bays  and 
living  in  shallow  water.  In  Japan  they  are  especially  abundant,  form- 
ing a  conspicuous  part  of  the  fish  fauna. 

{KaWtg^  beauty;  ovopia^  name,  an  old  appellation  of  some  sea  fish.) 
a.  Preopercular  spine  with  but  two  recurved  hooks  at  ite  tip. 
b.  Soft  dorsal  fin  very  high,  its  rays  branched;  a  lunate  black  spot  on  membrane 
of  last  spine;  D.,  IV-8;  A.,  7;  dorsal  spines  graduated,  the  first  elongate. 

altiveliSy  5. 

66.  Soft  dorsal  fin  moderate,  the  rays  not  branched;  first  dorsal  spine  only  much 

produced  in  the  male:  spinous  dorsal  in  male  with  a  black  ocellus;  female 

with  the  postenor  half  of  the  fin  black;  head  rather  broad,  its  width  3  in 

length luncUuSf  6. 

aa.  Preopercular  spine  with  three  or  four  recurved  hooks  above;  soft  dorsal  mod- 
erate, its  rays  not  branched. 
c.  Dorsal  fins  not  joined  by  membrane. 
(L  First  dorsal  fan-shaped,  the  first  and  fourth  spines  being  always  longest. 


Digitized  by 


Google 


948  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  vol.  xxv. 

e.  First  and  last  dorsal  spines  very  slightly  produced,  even  in  males,  so  that 
the  upper  margin  of  the  fin  is  merely  lunate;  male  with  a  lunate  black 
blotch  on  upper  edge  of  spinous  dorsal,  female  with  a  black  ocellus; 
coloration  nearly  plain  olive;  no  oblique  black  streaks  on  anal. 

valenciennemj  7. 
ee.  First  and  last  spines  greatly  elevated  in  the  males,  the  second  spine 
shortest;  male  with  spinous  dorsal  blackish-brown  with  white  reticu- 
lated lines;  female  with  the  first  spine  only  much  produced  and  with 
a  large  black  ocellus  on  dorsal  posteriorly;  head  rather  narrow. 

flagr%9j  8. 

dd.  First  dorsal  with  the  first  and  second  spines  about  equal,  connected  bt 

membrane  almost  to  their  tips,  the  third  longer,  ending  in  a  filament, 

the  fourth  shortest  and  also  filamentous;  spinous  dorsal  in  males  with 

several  black  ocelli,  females  unknown calluU,  9. 

ddd.  First  dorsal  with  the  first  spine  longest. 

/.  Spinous  dorsal  (in  female?),  uniformly  colored;  D.,  IV-10;  A.,  10. 

hugtieniiy  19. 
,  ff.  Spinous  dorsal  with  white  spots  and  lines,  its  posterior  edge  blackish: 
dorsal  spines  graduated,  the  first  longest,  the  others  regularly  short- 
ened; interorbital  space  broad;  the  eyes  well  separated;  anal   fin 
with  dark  wavy  cross  bars,  very  sharply  defined  in  the  male. 

benitegurij  11. 
cc.  Dorsal  fins  connected  by  membrane;  second  and  fourth  spines  greatly  elon- 
gate, reaching  caudal;  spinous  dorsal  in  male  mottled  and  striated. 

rirgis,  12. 

5.  CALLIONYMUS  ALTIVELIS  Schlegel. 

BENITEGURI  (RED  NET-CATCH  OR  DRAGONET). 

Cattionymus  aUiveli»  Schlegel,  Fauna  Japonica,  Poiss.,  1845,  p.  155,  pi.  lxxix, 
fig.  1;  Bay  of  Omura  (about  15  miles  north  of  Nagasaki). 

Head  about  2{  (in  fig.)  in  length;  depth  about  6i  (in  fig.);  D.  IV-8; 
A.  7;  P.  19;  V.  I,  5.  Snout  a  little  convex;  the  upper  border  of  eyes 
elevated,  and  the  interorbital  space  very  narrow  and  concave;  pre- 
opercular  spine  with  a  single  large  hook  above;  gill  opening  round, 
and  lateral;  first  dorsal  opposite  the  gill  opening,  the  first  spine  equal 
to  the  caudal,  the  last  one-third  the  length  of  the  first  and  without  a 
membrane  uniting  it  with  the  back;  height  of  the  second  dorsal  nearly 
equal  to  the  head,  and  all  its  rays  branched;  anal  beginning  below  the 
first  third  of  the  soft  dorsal,  much  lower  than  the  same,  and,  with  the 
exception  of  the  last,  all  the  rays  are  simple  or  unbranched;  pectorals 
rounded. 

Jn  life  brick  red;  the  back  marbled  with  pale  brown,  below  whitish; 
spinous  dorsal  marbled  with  yellow,  reddish-brown  and  greenish,  the 
last  color  forming  a  large  spot  above  posteriorly;  soft  dorsal  yellow, 
with  6  or  7  oblique  rose-colored  bars;  anal  pale  red,  becoming  deep 
behind;  membranes  of  pectorals,  ventrals  and  caudal  blue,  the  ra3's 
pale  red,  the  latter  with  5  or  6  large,  transverse,  yellow  bars,  and  the 
lower  margin  tinted  with  red.  Length,  8  inches.  Bay  of  Omura. 
(Schlegel.) 
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the  longest;  anal  lower  than  soft  doi'sal,  its  origin  between  the  second 
and  the  third  dorsal  rays,  and  its  last  ray  produced;  pectorals  with  an 
angle  behind,  the  middle  ra\'s  the  longest,  and  the  lower  the  shortest; 
ventrals  a  little  longer  than  the  pectorals,  and  their  outer  rays  the 
shortest;  caudal  about  equal  to  the  head,  upper  rays  little  shorter  than 
the  middle,  while  the  lower  are  graduated;  caudal  peduncle  greatly 
compressed,  its  depth  about  f  the  eye. 

Color  of  male  in  alcohol  brown  above,  beautifully  mottled,  and  with 
minute  spots,  some  forming  rings  and  blotches  with  light  centers,  and 
tiuces  of  several  broad  crossbars;  sides  of  the  trunk  with  five  or  six 
dark  brown  blotches;  lower  surface  of  the  body  white;  spinous  dorsal 
gray;  a  jet  black  ocellus  behind  the  last  spine,  and  in  front  each  spine 
marked  with  darker  and  white;  soft  dorsal  with  three  narrow  brown 
bands;  anal  with  a  median  blackish  band,  and  its  edge  white;  pecto- 
rals with  a  few  pale  spots  above;  ventrals  grayish,  the  edges  and  the 
tips  of  the  rays  whitish;  caudal  with  about  four  or  five  crossbars  made 
up  of  small  spots,  its  edge  below  white,  above  which  is  a  broad  black 
band.  The  female  is  much  like  the  male  but  has  the  spinous  dorsal 
low,  the  first  ray  not  longer  than  the  others,  and  with  much  black 
posteriorly;  the  anal  fin  pale;  never  an  ocellus. 

Our  description  above  is  from  examples  from  Nagasaki  and  Waka- 
noura,  the  largest  about  6W  inches  in  length.  We  have  specimens 
from  Tsuruga,  Wakanoura,  Nagasaki,  Same,  and  Niigata.  It  is  evi- 
dently generally  distributed  along  the  coast. 

The  male  is  well  distinguished  by  the  high  spines  and  the  black  spot 
on  the  posterior  membrane.  The  female  resembles  the  young  of  C. 
valenciennesi^  but  the  black  spot  on  the  dorsal  occupies  nearly  half 
the  fin. 

{lunatus,  crescent  shaped.) 

7.  CALLIONYMUS  VALENCIENNESI  Schlegel. 
NEZUME(K)CHI  (RAT  KOCHl);  NEZUPO  (RAT  TAIL). 

Callioni/mxis  japonicus  Cuvier  and  Valenciennes,  Hist.  Nat.  Poiss.,  XII,  p.  299; 
Japan,  coll.  Langsdorf  (not  of  Houttuyn). 

CaUionymus  reere»i  Richardson,  Voy.  Sulphur,  Fishes,  1844,  p.  60,  pi.  xxxvi 
(female;. on  a  drawing  made  in  Canton  not  type). 

CaUmiymus  valenciennen  Schlegel,  Fauna  Japonica,  Poiss.,  1845,  p.  153,  pi. 
L-x XVIII,  fig.  3;  Nagasaki  (figure  very  poor). 

Callionymns  pundatm  Richardson,  Ichth.  China,  1846,  p.  210  (after  C.  japomcii* 
Cuvier  and  Valenciennes) . 

CaUionymxis  richardsoni  Bleeker,  Nat.  Tyds.  Ned.  Ind.,  VI,  1854,  Japan,  p.  414; 
Nagasaki.— Bleeker,  Verb.  Bat.  Gen.,  XXVI,  1857,  Japan,  III;  Nagasaki.— 
Jordan  and  Snyder,  Proc.  U.  S.  Nat.  Mus.,  1900,  p.  370;  Tokyo. 

Callionymus  curricornis  GCnthrr,  Cat.  Fish.,  Ill,  1861,  p.  145;  China. — Ishikawa, 
Prel.  Cat.,  1897,  p.  37;  Tokyo,  Boshu.— Jordan  and  Snyder,  Proc  U.  S.  Nat. 
Mus.,  1900,  p.  370;  Yokohama  (not  of  Cuvier  and  Valenciennes,  from  Bour- 
bon Island). 
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Head  3*  in  length;  depth  11;  D.  lV-9;  A.  9;  P.  20;  V.  1,  5.  Body 
elongate  and  compressed  above;  trunk  broader  than  deep,  and  tapering 
backward.  Head  compressed,  its  width  two-thirds  its  length,  and  its 
depth  2i  in  its  width;  snout  rather  long,  blunt,  compressed,  much 
greater  than  the  eye,  and  its  depth  two-thirds  its  length;  eyes  close 
together,  on  top  of  the  head,  directed  upward,  1^  in  snout,  4i  in  the 
head,  and  3i  in  its  width;  mouth  small,  inferior,  the  jaws  nearly 
e<iual,  and  the  maxillary  not  reaching  the  eye;  teeth  in  villiform 
bands  in  the  jaws;  lower  lip  thick,  and  broad  on  each  side;  preoper- 
cular  spine  with  4  large  teeth  turned  upward,  and  a  short  spine  pro- 
jecting from  its  l)aso  forward,  embedded  in  the  skin;  head  smooth. 
Gill  openings  round,  nearer  the  origin  of  the  dorsal  than  the  posterior 
margin  of  the  ^y^^^  and  nearer  the  latter  than  the  origin  of  the 
pectoral. 

Spinous  dorsal  midway  between  the  origin  of  the  soft  dorsal  and 


Fig.  6.— Caluonymus  valenciennesi. 


the  middle  of  the  eye;  dorsal  spines  slender  and  the  first  and  last  the 
longest,  about  equal,  and  about  a  third  again  as  long  as  the  two 
median  ones,  so  that  the  edge  of  the  fin  is  deeply  emarginate;  soft  dor- 
sal high,  the  first  my  somewhat  higher  than  the  others,  excepting  the 
last,  which  is  very  long  and  produced;  anal  rather  low,  lower  than 
the  soft  dorsal,  but  its  last  ray  produced  till  it  is  equal  to  two-thirds 
the  length  of  the  last  dorsal  ray;  pectorals  with  the  middle  mys  the 
longest,  and  produced  into  an  angle  behind;  ventnils  a  little  longer 
than  pectonils;  caudal  with  the  middle  rays  the  longest,  graduated 
alx>ve  and  below.  Caudjil  peduncle  compressed,  and  alK)ut  equal  to 
the  eye. 

Color  of  male  in  alcohol  brown  above,  mottled  with  minute  spots 
forming  rings  and  blotches  with  light  centers,  and  tmces  of  several 
broad  crossbars;  narrow  pale  bluish  lines  on  the  sides  of  the  he4id;  sides 
of  the  trunk  with  5  dark-brown  blotches,  and  numerous  light-brown 
narrow  lines  inclined  forward;  lower  surface  of  the  body  white,  silvery 
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on  the  lower  part  of  the  sides;  spinous  dorsal  gray,  with  white  line^, 
and  blotches,  the  upper  margin  generally  with  a  narrow  black  crescent; 
soft  dorsal  gray;  spotted  with  white,  and  also  with  a  few  dark  brown 
spots;  anal  blackish,  deep  at  the  margin,  and  near  which  is  a  narrow 
longitudinal  blackish  line;  pectorals  with  small  pale  spots  above;  ven- 
trals  grayish;  caudal  gray,  with  dark  spota  mther  large  in  the  c^nt^M*. 
and  its  lower  rays  blackish.  The  female  differs  from  the  male  in  color, 
3EIS  the  black  crescent  of  the  spinous  dorsal  is  replaced  by  a  larg'e  black 
ocellus  below,  and  posteriorly  the  lower  rays  of  the  caudal  are  white; 
the  narrow  oblique  lines  of  the  sides  are  absent,  and  the  anal  tin  is 
pale  or  white. 

This  description  from  a  large  series  of  specimens  from  Nagasaki, 
the  largest  8|  inches,  though  we  have  a  large  specimen,  l(»i  inches^ 
from  Tokyo. 

This  species  is  subject  to  some  variation  in  color,  and  the  thinl  and 
fourth  dorsal  spines  arc  sometimes  e(iual,  especially  in  females,  but  it 
may  be  easily  recognized  by  the  lunate  margin  of  the  spinous  dorsal. 

This  species  is  by  far  the  most  abundant  of  the  genus  in  Japan^ 
being  found  everywhere  in  sandy  bays  to  the  southward  of  Hakodate 
and  brought  in  daily  to  all  markets.  Our  specimens  are  from  Hako- 
date, Matsushima,  Misaki,  Yokohama,  Tokyo,  Enoshima,  Tsuruga, 
Wakanoura,  Onomichi,  Kobe,  Kawatana,  and  Nagasaki.  The  sexes 
differ  consideral)ly,  but  the  fan  shape  of  the  spinous  doi-sal  fin,  its 
first  and  last  spine:s  l>eing  longest,  with  its  peculiar  coloration,  are 
always  diagnostic. 

The  species  is  certainly  very  close  to  CallumymuH  curviconiU  from 
the  Isle  of  Bourbon,  but  the  two  should  not  be  united  without  com- 
parison of  specimens. 

(Named  for  Achille  Valenciennes.) 

8.  CALLIONYMUS  FLAGRIS  Jordan  and  Fowler,  new  species. 

CaJl'wwjmuH  japonicua  Jordan  and  Snyjjer,  Pnx!.  l^  S.  Nat.  Mus.,  1900,  p.  370; 
Yokohama  (not  of  Houttuyn). 

Head  3i  in  length;  depth  lOi;  D.  lV-9;  A.  9;  P.  19;  V.,  1,  5.  Body 
elongate,  compressed  above,  the  trunk  broader  than  deep  and  tapering 
backwai^d.  Head  compressed,  rather  narrow,  its  width  two-thirds  ib; 
length,  and  its  depth  2  in  its  width;  snout  leather  long,  pointed,  com 
pressed,  much  greater  than  the  e\'e,  and  its  depth  a  little  less  than  its 
length;  eyes  close  together,  on  top  of  the  head,  direc*ted  upwaixi,  a 
little  over  1  in  the  snout,  about  4i  in  the  head's  and  2$  in  its  width; 
mouth  small,  inferior,  the  lower  jaw  projecting  a  little,  and  the  max- 
illary reaching  a  little  beyond  the  nostril;  teeth  in  villiform  bands  in 
the  jaws;  lower  lip  thick,  and  broad  on  each  side;  preopercular  spine 
with  2  or  3  sharp  teeth  turned  upward,  and  a  sharp  spine  projecting 
forward  from  its  base  embedded  in  the  skin;   head  smooth.      Gill 
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opening  rounded,  nearer  the  origin  of  the  dorsal  than  the  posterior 
margin  of  the  eyes,  and  nearer  the  latter  than  the  origin  of  the  pectoral. 

Spinous  dorsal  midway  between  the  origin  of  the  soft  dorsal  and 
the  middle  of  the  eye  or  its  posterior  margin;  dorsal  spines  all  very 
long  and  slender,  all  produced  into  long,  slender  filaments,  the  first 
very  long,  sometimes  reaching  the  base  of  the  c*audal,  the  second  the 
shortest,  the  third  longer  and  closely  joined  to  the  last  above,  which 
is  still  longer;  dorsal  rather  high,  and  the  last  ray  greatly  elongated, 
so  that  it  is  nearly  equal  to  the  base  of  the  fin;  anal  beginning  a  little 
before  the  third  dorsal,  and  its  last  ray  about  equal  to  two-thirds  the 
length  of  the  last  dorsal  ray;  pectoral  with  its  median  rays  the  longest, 
and  the  angle  somewhat  rounded;  ventrals  very  long,  and  extending 
nearly  to  the  tips  of  the  pectorals;  caudal  long,  about  one-half  the 
length  of  the  bod\%  and  its  middle  rays  produced  into  slender  fila- 
ments. Caudal  peduncle  compressed,  its  breadth  greater  than  its 
depth,  which  is  two-thirds  the  eye. 

Color  of  males  in  alcohol,  rich  brown  above,  mottled  with  minute 


FlO.  7.— CaLLIONYMUS  FLAORI8. 

spots  forming  rings  or  blotches  with  pale  centers  and  ti^aces  of  several 
broad  crossbars;  several  pale  bluish  l>ars  on  the  sides  of  the  head; 
sides  of  the  trunk  with  5  dark  brown  blotches;  lower  surface  of  the 
body  white;  spinous  dorsal  white,  with  a  number  of  large  black  spots, 
and  generally  a  blackish  marginal  crescent  above;  soft  dorsal  gray, 
the  basal  portion  with  reticulating  white  lines  inclosing  large  blackish- 
brown' spots;  below  and  above  are  small  pale  spots;  anal  fin  gray,  be- 
coming blackish  toward  its  margin;  pectorals  with  small  spots  above, 
ventrals  gray,  the  outer  portion  of  the  rays  blackish,  and  the  margin 
of  the  fin  gray;  caudal  gray,  the  middle  and  lower  half  with  5  bars  of 
broad  gray-black  spots.  The  female  differs,  from  the  male  chiefly  in 
having  the  dorsal  spine  short,  the  first  a  little  longer  than  the  others, 
and  without  filaments;  the  last  dorsal  ray  is  short,  and  the  caudal  lacks 
the  filaments.  The  color  is  more  somber,  and  the  anal  and  the  margin 
of  the  ventrals  are  pale.  Here  described  from  specimens  from  Tsuruga 
and  Tokyo,  the  largest  reaching  7i  inches. 
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Type  No.  7187,  Leland  Stanford  Junior  University  Museum;  cotypes 
are  in  the  U.  S.  National  Museum. 

We  have  many  examples  from  Aomori,  Tsuruga,  Kobe,  and  Nagasaki; 
also  a  series  from  Tokyo  from  Prof.  Otaki  and  the  U.  S.  Fish  Com- 
mission steamer  Alhatrosti  dredgings  at  Station  3722  in  Owari  Bay  and 
Station  3777  in  Matsushima,  Bay  of  Kinkwasan.  We  have  also  a  small 
specimen  from  Tsuruga  Bay.  It  seems  to  inhabit  rather  deeper  waters 
than  Calli&nynivs  t'cdencienneKi, 

{flagris^  under  the  lash.) 

g.  CALLIONYMUS  CALLISTE  Jordan  and  Fowler,  new  species. 

Head  3i  in  length;  depth  7i;  D.  IV-^;  A.  7;  P.  17;  V.  I,  5.  Body 
elongate,  compressed  above,  the  trunk  broader  than  deep  and  tapering 
backward.     Head  compressed  so  that  its  depth  is  two-thirds  its  width; 


FlO.  8.— CaLLIONYMUS  CALLISTE. 


snout  rather  pointed  and  compressed;  eyes  close  together  on  top  of 
the  head,  about  1^  in  the  snout,  4  in  the  length,  and  3  in  the  width  of 
the  head;  mouth  small,  the  jaws  about  equal  and  the  maxillary  not 
reaching  the  eye;  teeth  in  villiform  bands  in  the  jaws;  lips  rather 
thin;  peropercular  spine  with  three  teeth,  and  a  short  spine  at  the 
base  in  front,  directed  forward;  head  smooth  above.  Gill  opening 
round,  a  little  farther  apart  than  the  distance  between  the  outer  margins 
of  the  eyes,  and  about  midway  between  the  posterior  margin  of  the 
latter  and  the  origin  of  the  pectoral. 

Origin  of  the  spinous  dorsal  about  halfway  between  the  first  third 
of  the  eye  and  the  origin  of  the  soft  dorsal;  dorsal  spines  long,  slen- 
der, rather  firm,  the  first  and  second  about  equal,  a  little  longer  than 
the  base  of  the  soft  dorsal,  the  third  longer  than  either,  and  its 
extremity  filamentous,  tlie  last  the  shortest,  and  its  extremity  also  fila- 
mentous, the  last  the  shortest,  and  its  extremity  also  filamentous;  the 
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membrane  of  the  spinous  dorsal  extends  almost  to  the  extremities-  of 
the  first  and  second  spines;  soft  dorsal  of  about  uniform  height,  with 
the  last  ray  the  longest;  origin  of  the  anal  behind  the  second  dorsal 
ray,  the  fin  high  posteriorly,  the  last  ray  produced  till  much  longer 
than  the  last  doi*sal  ray,  and  extending  beyond  it;  pectoral  broad, 
three-fourths  the  length  of  the  first  dorsal  spine;  ventral  shorter  than 
the  first  dorsal  spine;  caudal  with  the  middle  rays  the  longest,  and 
gi*aduate(l  above  and  below,  so  that  the  fin  is  pointed  and  2i  in  the 
body;  caudal  peduncle  compressed,  and  about  equal  to  the  eye. 

Color  in  alcohol,  dark  brown  above,  with  many  dark  reticulations, 
mottlings,  and  5  narrow  dark-brown  crossbars;  below  white,  along 
the  base  of  the  anal  spotted  with  brown,  and  the  sides  with  blackish; 
several  dark  bars  and  light-brown  line^  on  the  sides  of  the  head;  spi- 
nous dorsal  gray,  with  several  black  ocelli  at  the  base,  and  marked 
with  darker  gray  lines  and  spots;  soft  dorsal  gray,  the  rays  spotted 
with  dark  gray  brown;  anal  grayish  white,  its  margin  blackish,  and 
the  fin  mottled  behind  with  grayish;  pectoral  rays  spotted  with  brown- 
ish; ventrals  gray,  with  a  broad  grayish-black  band  near  the  margin, 
which  is  narrowly  whitish,  the  fin  with  narrow  whitish  cross  lines,  and 
the  inner  rays  more  or  less  speckled  with  grayish;  caudal  gray,  the 
middle  rays  with  rather  large  blackish  spots,  and  above  and  below 
with  small  whitish  spots.  This  description  from  8  males  taken  at 
iVIisaki,  the  longest  3|  inches. 

Type  No.  7188,  Leland  Stanford  Junior  University  Museum; 
cotype  is  in  the  U.  S.  National  Museum. 

Of  this  species,  the  most  strikingly  colored  of  the  group,  we  have 
several  specimens  from  the  rock  pools  of  Misaki. 

{KaXkiarrj^  very  beautiful.) 

lo.  CALLIONYMUS  HUOUENII  Bleeker. 

Callionymus  huguenii  Bleeker,  Act.  Soc.  Sc.  Indo.  Neerl.,  V,  1858,  Japan,  V,  p.  7, 
pi.  II,  %.  1;  Nagasaki. — GCnther,  Cat.  Fish,  III,  1861,  p.  145  (copied). 

Head  3i  in  length;  depth  7i;  D.  IV-10;  A.  10;  P.  17;  V.  I,  5.  Body 
elongate,  depressed,  and  its  greatest  breadth  about  4i  in  its  length. 
Head  with  its  breadth  H  and  its  depth  2jt  to  2i  in  its  length;  eyes 
close  together,  3  in  the  head;  snout  less  than  its  width  at  base;  preo- 
percular  spine  with  3  teeth.  Gill  opening  superior.  Origin  of  the 
spinous  dorsal  >)ehind  the  gill  opening,  the  spines  slender,  filamentous, 
the  first  the  longest,  and  much  longer  than  the  head;  soft  dorsal 
highest  posteriorly;  anal  highest  posteriorly  and  the  last  ray  the 
longest;  pectoral  about  6  in  the  body;  ventral  about  5^  in  the  body; 
caudal  strongly  pointed,  3i  to  3i  in  the  total  length. 

Body  above  rosy -green,  below  whitish;  head,  back,  and  sides  above 
variagated  with  deep  olive  blotches  and  pearly  ocelli;  sides  of  the 
head  with  pale-blue  ocelli,  the  rings  violet;  fins  pale  rosy-green,  the 
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spinous  dorsal  plain;  the  soft  dorsal  with  numerous  small  brown  spots; 
margin  of  anal  blackish  brown;  the  pectoral  plain;  the  ventrals  with 
violaceous  diffused  on  the  outer  portion  of  the  inner  rays,  and  the 
caudal  with  6  or  6  series  of  transverse  spots. 

Length  79"  (about  3i  inches);  Nagasaki  (Bleeker). 

This  species  is  known  to  us  from  Bleeker's  description  only. 

II.  CALLIONYMUS  BENITEOURI  Jordan  and  Snyder. 

Callionymns  henitegtm  Jordan  and  Snyder,  Proc.  IT.  S.  Nat.  Mas.,  1900,  p.  376, 
pi.  XVII ;  Tokyo  Bay. 

Head  3  in  length;  depth  10;  D.  lV-9;  A.  9;  P.  19;  V.  I,  5.  Body 
elongate,  compressed  above,  the  trunk  broader  than  deep,  and  taper 
ing  backward.  Head  compressed  so  that  its  depth  is  2i  in  its  width; 
snout  broad,  compressed,  and  its  depth  greater  than  the  eye;  the  inter- 
orbital  space  is  broader  than  that  of  any  other  species  of  this  genus; 
the  eyes  well  separated,  about  5  in  the  length  and  4i  in  the  width  of 
the  head;  mouth  small,  inferior,  the  upper  jaw  projecting,  and  the 
maxillary  reaching  as  far  posteriorly  as  the  nostril;  teeth  in  villiform 
bands  in  the  jaws;  lower  lip  rather  thick,  and  broad  on  each  side; 
preopercular  spine  with  about  3  large  teeth  turned  upward  and  a  short 
spine  projecting  from  its  base  forward,  embedded  in  the  skin;  head 
smooth.  Gill  openings  round,  nearer  the  origin  of  the  dorsal  than 
the  posterior  margin  of  the  eyes,  and  midway,  or  nearer  the  latter  than 
the  origin  of  the  pectoml. 

Origin  of  spinous  dorsal  a  little  ne>arer,  or  midway  between,  the 
posterior  margin  of  the  eyes  than  the  origin  of  the  soft  dorsal;  the 
spines  rather  short,  slender,  the  first  two  ending  in  filaments  of  al>out 
equal  length,  and  al)out  as  long  as  the  height  of  the  fin;  sometimes  soft 
dorsal  of  uniform  height,  and  the  last  ray  the  longest  and  produced  till 
it  is  much  longer  than  the  last  anal  ray;  origin  of  the  anal  a  little  in 
front  of  the  third  dorsal  ray;  pectorals  very  broad,  and  with  a  blunt 
angle  behind;  ventrals  large,  nearly  equal  to  the  head;  caudal  long, 
the  middle  rays  produced. 

Color  of  male  in  alcohol  deep  brown  above,  mottled,  and  with 
minute  dark  spots  and  lines,  some  forming  rings  around  pale  spots 
and  blotches,  and  traces  of  about  six  pale  broad  crossbars;  sides  of  the 
trunk  with  six  brown  blotches;  lower  surface  of  the  body  white; 
spinous  dorsal  gray,  with  white  spots  and  lines,  and  blackish  near  its 
margin  posteriorly;  soft  dorsal  gmy  with  numerous  white  ocelli,  and 
three  rows  of  longitudinal  blackish  spots;  anal  dark  gray  with  oblique 
wavy  white  lines;  pectoral  with  small  brown  spots  above;  ventral 
grayish  brown,  becoming  blackish  along  the  lower  margin  of  the  fins; 
caudal  gray,  with  many  white  ocelli  and  black  spots,  and  its  lower 
margin  broadly  blackish.  The  female  differs  from  the  male  chiefly  in 
having  pale  colors,  the  anal  being  very  pale,  the  ventrals  pale  with  a 
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light  edge,  the  dorsal  filaments  generally  shorter,  and  the  spinous 
dorsal  generally  with  more  or  less  black'^steriorly. 

Here  described  from  specimens  from  Tokyo,  the  largest  Hi  inches 
long.  Our  specimens  are  from  Tokyo,  the  original  types  collected  by 
Otaki,  and  many  others  taken  by  Jordan  and  Snyder.  Others  are 
from  Misaki,  Otaru,  Wakanoum,  Kobe,  Hakodate,  Aomori,  Hiro- 
shima, Nagasaki,  and  Matsushima  Bay. 

This  species,  variable  in  its  coloration,  is  easily  distinguished  by  its 
broad  interorbital  space. 

This  species  is  ver}^  abundant  throughout  almost  all  parts  of  Japan, 
being  scarcely  less  common  than  CallimiymuH  raletuiev^tesi^  though 
living  in  rather  deeper  water.  The  male  h  well  distinguished  by  the 
form  of  the  dorsal  fin,  the  first  two  spines  being  filamentous,  the  others 
progressively  shorter.  A  still  better  diagnostic  mark  is  the  color  of 
the  anal  fin,  which  has  dark  gray  or  black  oblique  crossbars  on  the 
membranes.  These  marks  are  faint  or  wanting  in  the  female,  but  in 
both  sexes  the  dorsal  spines  are  progressively  shortened  from  the  first. 

{hen!te<jurl^  vernacular  name  of  CaJUonymuH  althelu:  heni^  red; 
tegurl^  net  catch,  a  name  applied  to  small  fish.) 

12.  CALLIONYMUS  VIRGIS  Jordan  and  Fowler,  new  species. 

Head  3  in  length;  depth  74;  D.  lV-9;  A.  9;  P.  19;  V.  I,  5.  Body 
elongate,  compressed  above,  the  trunk  broader  than  deep  and  tapering 
backward.  Head  compressed,  so  that  the  depth  is  about  one-half  its 
width;  snout  pointed,  compressed,  and  equal  to  the  eye;  eyes  large, 
close  together,  4  in  the  length,  and  3  in  the  width  of  the  head;  mouth 
rather  large,  and  the  maxillary  extending  to  within  a  short  distance  of 
the  eye;  teeth  in  villiform  bands  in  the  jaws;  lips  moderate;  preoper- 
cular  spine  with  3  teeth  above,  and  a  short  spine  in  front  directed  for- 
ward; head  smooth  above.  Gill  openings  small,  round,  as  far  apart 
as  the  distance  between  the  outer  margins  of  the  eyes,  and  nearer  the 
posterior  margin  of  the  latter  than  the  origin  of  the  pectorals. 

Origin  of  the  spinous  dorsal  nearer  the  posterior  margin  of  the  eye 
by  two-thirds  its  diameter  than  the  origin  of  the  soft  dorsal;  dorsal 
spines  all  very  long,  slender,  and  filamentous,  the  first  and  third  equal, 
but  shorter  than  the  second  and  fourth,  which  reach  the  base  of  the 
caudal;  the  membrane  of  the  spinous  dorsal  high,  and  joined  from 
behind  the  last  spine  to  the  first  dorsal  my;  soft  dorsal  high  in  front 
and  posteriorly,  the  margin  concave  or  emarginate,  and  the  last  ray 
produced  to  the  base  of  the  caudal;  anal  low  and  the  rays  produced 
posteriorly,  but  the  last  not  reaching  the  caudal;  pectorals  broad,  the 
middle  rays  produced,  with  a  sharp  angle  behind;  ventrals  about  equal 
to  the  head;  caudal  subtruncate,  the  margin  slightl}'  convex,  and  the 
upper  rays  nearly  as  long  as  the  middle;  caudal  peduncle  compressed, 
about  two-thirds  the  eye. 
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Color  ill  alcohol  brown  af>ovo,  with  dark  brown  reticulating"  lines 
inclosing  pale  blotches  and  spots;  below  white,  the  sides  light,  with 
leather  deep  brown  reticulations;  spinous  dorsal  gray,  dark  in  front, 
and  behind  the  third  and  fourth  spines  a  light  vertical  streak;  soft 
dorsal  pale  brown,  with  a  brown  blotch  at  the  base  of  each  i-ay;  anal 
pale,  with  pale  brown  streaks  on  the  menibrane;  pectorals  very  pale, 
v/ith  small  brown  spots  above:  ventrals  pale,  more  or  less  broadly 


Fig.  9.— Caluonymus  vibqis. 

spotted  with  brown,  and  gray-brown,  with  8  or  4  gray  crossbars, 
and  a  broad  blackish  band  along  the  lower  edge.  Described  from  a 
single  small  specimen  2\l  inches  long,  from  Misaki. 

Type  No.  7189,  Leland  Stanford  Junior  University  Museum. 

This  species,  known  only  from  the  specimen  described  above,  is 
easily  distinguished  from  all  others  of  the  genus  hy  its  exceedingly 
long  dorsal  spines,  the  dorsal  fins  being  joined  together  b}^  a  mem- 
brane, and  the  subtruncate  caudal. 

{virgis^  under  the  whip.) 

SrMMARY. 

Family  1.   Dkaconettid.*;. 
I.   Dracoiu'ttd  Jonlan  ami  Fowler. 

1.  xenica  Jordan  and  FowUt;  Siiruga  Bay. 

Family  II.  C'allionymid^:. 
II.   CnlUurlchthys  Jordan  and  Fowler. 

2.  japonicus  (Ilouttuyn);  Nagasaki,  Wakanonra. 

3.  rnriegatiis  (Schlegel);  Nagasaki. 

4.  doryt^us  Jordan  and  Fowler;  Naga-sjiki,  AN'akanouni. 
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III.  Caliionymus  Linnaeus. 

5.  aUivelis  Schlegel. 

6.  /uno/itJ^Schlegel;  Wakanoura,  Nagasaki,  Tsuruga,  Same,  Niigata,  Hakodate. 

7.  valenciennem  Schlegel;  Tsuniga,  Tokyo,  Yokohama,  Matushima,  Misaki,  Waka- 

noura,  Enoshima,  Kobe,  Onomichi,  Kawatana,  Nagasaki. 

8.  flagris  Jordan  and  Fowler;  Aomori,  Matsushima  Bay,  Tokyo,  Kobe,  Tsuruga, 

Nagasaki,  Owari  Bay,  Suruga  Bay. 

9.  calliste  Jordan  and  Fowler;  Misaki. 

10.  huguenii  Bleeker;  Nagasaki. 

11.  beniUguri  Jordan  and  Snyder;  Hakodate,  Otaru,   Matsushima,  Tokyo,  Misaki, 

Wakanoura,  Kobe,  Hiroshima,  Nagasaki. 

12.  virgis  Jordan  and  Fowler;  Misaki. 
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Abies  canadensis 80,91 

Aboma  breunigi 576 

Description  of  a  new  Species  of, 
with  yotes  on  little-known 
Japanese  Fishes,  by  David  Starr 
Jordan  and  Henry  W.  Fowler . .         573 

snyderi,  new  species 676, 676 

Abramis  brama 723 

Abryois,  new  genus 443,486,504 

aztunsD,  new  species 486,487,504 

Acacia  famesiana 839 

Acalles 55 

carinatus 34 

clavatus 34 

crassulus 34 

pectoralis ^ 84 

sordidus 34 

Acallodes  ventricosus 36, 55 

Acalyptiis  carpini 4, 34, 65 

Acamptopappns  sphamct* phaliis 831 

Acamptus  rigidus 34, 55 

Acanthaluteres 268 

paragaudatus 268 

Acanthooepola  kmsenstenii 364 

mesoprion  363 

Acanthocheetodon 644, 546 

lepidolepis 544 

Acanthociniis  nodomis 27, 51 

obsoletas 27, 51 

Acanthoderes  decipiens 26 

morrisll 26,51 

quadriglbbus 26,51 

Acanthophila  alacella 909 

Acanthopneuste  borealis 291 

lugubris 291 

tenellipes 291 

Acanthopteri 621 

Acanthoscelis  acephalus 35,56 

curtus 35, 65 

tachygonoides 36 

Acanthostracion 279 

Acanthures,  Les 551 

Acanthuridse 265, 357, 513, 660, 561, 657. 660, 663 

Acanthunis 561,568,863 

altivelis 655 

annularis 553,554 

argenteus 563 

bipunctatus 664 

blochi 563 

flavesceiis 566 
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Acanthunis  fuliginosus 563 

hlrundo 552 

lamarrii 553 

matoldes 553,564 

melanunis 563 

nigroris 554,665 

nigros 358,554 

rhombeus 566 

scalprum 556 

scopas 556,^6 

subarmatus 652 

triostegus 552 

unicornis 558,569,563 

xanthopterus 563 

lebra 1 652 

Acarina 220 

Acer  dasycarpum 67 

Acerana 283 

Acheilognathus  mesembrinum,  new  spe- 
cies  316,323,324 

Acidota  subcarinata 14, 42 

Arilius  mediatus 9,3} 

Acmseodera  culta 21, 47 

omata 21 ,  47 

Aemseops  directa 26, 50 

discoidea 26,60 

Acoptus  suturalis a',  66 

Aeridotheres  tristis 294 

Arritus 45 

discus 18 

exiguus 18 

flmetariuH 18 

politus 18 

simplex 18 

strigosus 18 

Acrobasis betulella 370,897 

Acronurus -. 561 

iegyptius 569 

argenteus 663 

comiger 559 

melanunis 553 

orbicularis 661 

Acropteroxys  gracilis 16 

Acrothele 577.579,685 

beUula 590 

ceratopygonum 598 

granulata 600 

Aerothyra 589 

inflata 588 

Acrotreta 577,578, 

679, 580, 687, 589, 596, 598, 699, 600, 601, 604 

altemata 592 

argenta,  new  species 578,580 
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Acrotreta  attenuata 580, 684, 586, 688, 690, 508 

babel 580 

baileyl 579,581,682 

beltl 580,596 

bisecta 580,581,582,689,606 

claytonl,  new  species 680, 588 

concentrica,  new  species 680, 5^ 

conula,  new  species 680,584 

convexa,  new  species 580, 684 

curvata,  new  species 679, 

580,584,587.592 

definite,  new  species 680,684 

depressa 680 

gemma 579, 

680, 686, 686, 588, 589, 592, 698, 698 

gemmula 680 

gracla.  new  species 580,586,587 

idahoensis,  new  species 579, 

580, 684, 685, 687, 588, 590, 699 
alte.  new  variety .  580,586,688 
sulcate,  new  variety .  580,588 

inflate 680,588 

kutorgai,  new  species. .  579, 680, 683, 589 
microscopica  ..  579,680,690.592.598,699 
missouri  ensiB,ne  w 

variety 580,590 

tetonensis,    new 

variety 680,590 

minimus 680 

miser 580,690 

nicholsonl 680 

ophlrensis,  new  species.  580, 590, 691. 692 
rugoBUs,     new    va- 
riety  580,592 

ovalis,  new  species 680, 686, 692 

par  vula 680, 692 

primseva,  new  species  .  680,583,693,597 

pyxidicula. . .  ^ 579, 680 

sabrinee 580, 682 

sagittelis 679,580,682, 

687, 589, 592, 594, 596. 596, 597 

belti 596 

magna 580,695 

taconica 5b0,596 

transversa.-...  580,582,695,596 

schmalensei,  new  species 679, 

580,597,698,599,600 

seebachi,  new  species 580,598 

signalis.  new  species 580,599 

socialis 680.592,597,598,699,600 

subconica . .  679, 580, 68.^,  586, 687, 598, 600 

taconica 695 

transversa 579, 695 

Actenodes  acornis 21, 47 

Actitis  hypoleucos 813 

Actobius  cinerascens 12, 41 

jocoeus 12 

lepidulus 12,41 

loxat  us 12 

psederoides 12, 41 

parcus 12 ,  41 

patella 12 

procerulus 12, 41 

iiobrinus 12, 41 

terminalis 12, 41 

Aeupalpus 39 
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Aeupalpus  carus S 

hydropicus 8 

rectengulus 8 

Acute  angle  scraper 569 

Acylophorus  densus 12,41 

flavicollis 12,41 

pronus 12,41 

Adalia  bipuncteta 15, 43 

Adamant-puiTer 282 

Adelocera 46 

avite 20 

discoidea 20 

impressicollis 20 

maculate 20 

marmorate 20 

Adelothyreus  dejeanii 20,46 

Aderocharis  corticina 12,42 

Adistemia  watsoni 18 

Admontla 106 

limata,  new  species 106 

Adonis ^ 450 

ocellaris 450 

pavoninus 450 

Adranes  lecontei 10,40 

Adrasteia 784 

alexandrifeella 784 

fasciella 784 

querciella 787 

quercifoliella 879 

.£gialia,  new  species 24,49 

iEoliscus 619,621,626 

strigatus 619,621,635 

iEthopyga  nicobarica 297 

Agabetes  acuductus 9, 39 

Agabus  crythropterus 39 

disintegratus 9 

erythropterus 9,39 

gagates 9 

obtusatus 9 

seriatus 9 

stagninus 9 

Agalena  nsevia 213 

Agalenidse 218 

AgarisUdfiB 386 

Agathidlum 40 

exiguum 10 

oniscoides 10 

Agelaius  pyrrhopterus 1« 

Agenor 724 

purpureus 638, 723 

Aglenus  brunneuB 16,44 

Aglyptus  leevis 10,40 

Agnippe 772,789 

blscolorella 789.790,929 

var.  fuscopulvella ..  790 

fuscopulvella 789,790,929 

Agnostus  Isevigatus 592,697 

Agonoderus 39 

comma 8 

indistinctus 8,39 

lineola 8 

micros 8,39 

pallipes 8 

pauperculus 8 

testaceus 8,S9 

Agrilus  arcuatus 21,47 
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AnthocomuH 4» 

flavllabriB 22 

Anthomyidfie 122 

AnthonomuH  consimilis 34 

corvulus 34 

diMJUDCtiM 34 

elongatus 34 

gularis 34,56 

interetilialfs 34 

juniperinuB 34, 66 

moleculus 34,55 

musculus 34 

nigiinus 34 

nubilus 34 

orchestoide^ 34 

robuHtulus. 34 

rubidus 34 

Kcutellatus 34 

Hignatus 34,55 

subfasciatUM 34 

HubguttatiiM 34 

HUlcifrons 34 

NUturalis 34, 65 

«yfOphanta 34, 65 

unfiriilari.M 34, 55 

Virgo 34 

Aiithiiphora  ubnipta 64 

AnthrcnuH 45 

niUHOonim 17 

scrophularria; 17 

vcrbafK'l 17 

Anthrlbida; 37,57 

Anthribulus  rotundatUH 37, 57 

Aiithribus  cornutus 37, 57 

Anthiis 2»7 

acutieaudatus 134 

cervinus 297 

Antigonia 521,562,565,566 

eaprtw 521,522,523,525 

maileri 523 

rubeseens 622, 

523, 524, 525, 562, 565, 567, 568, 570 

Hteindachneri,  new  species 522, 

523,526,562 

Antigoniidai 613,521,662,566 

tbc  Relationship  and  Osteol- 
ogy of  the  Caproid  Fishes 

or,  by  Edwin  Chapin  Starks.  565 

Anuuibius  acuticaudatus 134 

annumbi 134 

Aochlctus  ob«*urus,  new  species 98 

Apantesis  figurata 370,372 

f^pallida 373 

iucorrupta 372 

superba 370, 372 

Apeltes 619 

Apenes  lucidula 7, 38 

sinnata 7,38 

Apbsenogaster  treati 40 

Aphanaula 807, 808 

leucatella 808 

nanella 808 

Aphodliu 49 

bicolor 24 

femoralis 24 

flmetarius 24 
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Aphodius  granarius 24 

inquinatUB 24 

leopardos 24 

lividus 24 

oblongus 24, 49 

rubeolus 24 

ruricola 24 

serval 24,49 

stercoresus 24 

termininalis 24 

vittatus 24 

Apbonus 49 

castaneus 26 

tridentatns 25 

Aphorista  vittata 15,43 

ApbmstUB  t»niatus 33,55 

Aphthona  insolita 29, 52 

Apicistrlgella 774 

Apinops 108 

Apion 66 

seuei|»enne 33 

atripes 83 

carinatum * S3 

eoracellum 33 

coxale 38 

decoloratum 33 

emaciipes 33 

flnitimum 33 

griseum 33 

herculanunx 33 

impeditura 38 

impuncti^riatuni 33 

melanarium 33 

rolnutiim 83 

nigrum 83 

noYellum 33 

parallelum 83 

patruele 88 

pennsylvanicuni 88 

perforicolle 83 

perminutura 88 

porcatum 88 

puiitanum  88 

reclusum 88 

robustiim 83 

rostrum 38 

segnipes 83 

tenuiroetrum 38 

turbulentum 83 

ventrieosum 33 

walshii 33 

Apocellus  sphsericollis 14, 42 

Apogonidse 573 

Apolectiis  niger 338, 339 

Applopappus  plnifolius 406, 827 

Aprion 345 

Apristua  cordicoll  is 7, 38 

subsulcatus 7, 38 

Aproaerema 773,774,801,840,851 

anthyllidella 840,861 

concinusella 841,848,844 

crotolariella 841 

kearfottella.  new  species  ....  841,842 

nigratomella 841,843,986 

nigrella 841.842 

palpilineella 841, 842, 930 
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Apsectus  hiKpidus 17, 45 

Aracana 278,283,286 

aculeata 284»286 

auritus 288 

Arachnechthra  andamanica 296 

klossi,  new  species 287, 297 

pectoralis 298 

Arachnida 211 

Aramigufl  fuller! 33 

Aranea  cinerea 217 

corollata 214 

extensa 215 

mactans 214 

Araneida 211 

Arcana  aculeata 284 

Arctiidae 372 

Ardea  cinnamomea 314 

manillenais 313 

purpurea  var.  manillensis 313 

sacra 313 

sinensis 314 

Bumatrana 313 

ArdeidsB 313 

Ardetta  cinnamomea 314 

sinensis 314 

Ardistomis  obliquata 37 

viridis 37 

Argeraone  mexicana 403 

Argulldffi 701 

North  American  parasitic  Cope- 
pods  of  the  Family,  with  a 
Bibliography  of  the  Group  and 
a  systematic  Review  of  all 
known   Species,    by   Charles 

Branch  Wilson 635 

Ar^ulus 636, 637, 638, 641, 642, 701, 701, 725, 741 

africanua 641,702,704,727 

alosae 638, 644,  &49, 654, 655, 

678,683,697,703,707,730,741,742 

amerlcanas  new  species 635, 

657, 660, 662, 663, 668, 674, 678, 681 ,  682, 
683, 685, 687, 688, 689, 690, 691 ,  692,693, 
694, 696,  697,  699, 701, 718, 719, 733, 742 

catostomi , 636, 

638, 640, 646, 648, 649, 651, 654, 655, 
6o6, 657, 659, 660, 661, 662, 663, 667, 
668, 671 ,  672, 674, 678, 680, 683, 687, 
6H9, 691 ,  701, 709,  718, 725,  738,  741 

Charon 637,722 

chromidis 639,702,721,742 

coregoni 639, 

640, 647, 675, 692, 693, 702, 724, 742 

dactylopteri 703,726,742 

delphinus 637,722 

elliptical  type 678 

elogatus .,639,677,703,722,742 

foliaceus 636,637,638,639,640,641,644, 

645, 647, 649, 651 ,  651. 655, 656, 659, 660, 
661, 662, 663, 664, 067, 668, 671 ,  672, 673, 
674, 675, 678, 679, 682, 687, 688, 689, 690, 
692,  693, 697,  703, 709,  722, 727, 728, 742 

f  unduli 039, 649, 677, 

679, 6M0, 682, 697, 698, 703, 709, 710, 741 

giganteus 639, 702, 724 

indicua 641,702,704,727 

japonicus 641,703,704,727 


Pftge. 

Argulus  latlcauda 640, 644,645, 646, 647, 

648, 649, 654, 655, 659, 678, 680, 681, 682. 
683, 694,  698, 702, 705, 707, 730, 741, 742 

latus 640, 

645, 649, 677, 678, 682, 683, 70S,  704, 741 

lepidostel 640, 

680, 683, 684, 697, 699, 708, 712, 719, 741 

maculosus,  new  species 678, 680. 

681 ,  683, 684, 685, 699, 702, 715, 716, 742 

inegalops 640, 645, 

646, 647, 648, 649, 654, 655, 666, 657. 658. 
659, 660, 661, 662, 663, 664,  Q65, 666, 667. 
668, 669, 671 ,  672, 674, 677, 678, 682, 687. 
688,  697, 698,  703, 706, 710, 730, 741, 742 

melita 641,708,725,742 

nattereri 639,701,720,742 

niger,  new  species 644,671,678, 

679,680,687,688,702,714,742 

obcordate  type 678 

orbicular  type 6^ 

phoxini 640,702.728,742 

pugettensis 639, 702, 7C9. 711, 719, 741 

purpureus 638,675, 

677, 678, 679, 702, 723, 724, 725, 742 

salmini 639,679,702,720,742 

scutiformis 641,708,704,728 

stlzostethil 696. 

640,654,660,661,662,663.664,666,667. 
668,  671, 672,  674, 680, 703, 713,  n9, 7^2 

versicolor,  new  species 644, 

646, 647, 649, 680. 684, 685. 686.  G^. 
692.  697,  698,  699,  702. 716. 718, 742 

Argyrops o50 

longlfills a'lO 

spinifera a'O 

Argyrothamnia  blodgettii 847 

Arhopalus  fulminaus 26,50 

Aristotelia 771,773,774,786.792. 

794, 799, 801, 802, 803, 895, 898, 919. 933 
absconditella  .  796, 801, 802, 841, 874,898 

angustipennella 933 

argentifera,  new  species. .  795,800,929 

bifasciella.  new  species 795, 799 

cockerel  la,  new  species 795,800 

disconotella 795,802 

dorsivitella 813 

dorsivittella 813 

clegantella 795,799,801 

fungivorella 795,798,799,983 

gllvoliniella 795,808,933 

intermediella 797 

ivffi 795,799 

kearfottella,  new  species. .  •  795, 803, 933 

minimella 795,802,841,842 

roolestella 795, 797 

ph>'saliella 795, 802, «» 

pinifoliella 8.T) 

pudibundella 795,796,797 

quinquepunctella,  new  species  795.804 

roseoMUfTusella 786,795,796,797,932 

rubidella 795,798,933 

salicifungiella 933 

Arizona,  A  List  of  Spiders  collected  In,  by 
Messrs.  Schwarz  and  Barber  during  the 

Summer  of  1901,  by  Nathan  Banks 211 

ArmadillidldHj 509 
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Arpediumschwarai 14,4*2 

Arremon  eallistUH 146 

pollonotus 145 

Arrhenoplita  bicomis 30, 53 

viridipenniH 30, 53 

Artemla 644 

ArthmiUHglobicoUiH 11,41 

Arthrolipa 43 

marginieollis 15 

Arthromarra 53 

wnea 31,53 

Asi'lepiai}  comuti 51 

incamata 51 

A»clera 54 

punetlcollis 31 

ruacolli« 31 

A»elli 422 

Awllidre 225,420,505 

Asellus 421,422,427,428 

aquadcus 421, 422 

attenuatUM 422 

oavatictiH 422 

communiH 421, 422, 423 

forelil 4'22 

hoppinee 422 

stygius 225 

tomak'iisis 422 

A.semum  nupstum 25, 50 

AHpaf'ina,  new  genus 413, 414 

ciconia'.  new  sptM-ies 414, 415 

minima 414,415 

minimus 414 

AspidogloMsa  subangulata 6, 37 

Aspidontiw 442, 4.M ,  45:^,  503 

das*on,  new  species 453, 

450, 4o7, 458, 503 

elegans 453,454,503 

japonicuH 453,458,503 

t£eniatU8 453 

trossuhw.new  speeies  45;J,  455, 456, 503 

Aspisurua 551 

»<)har 551 

unicornis 559 

Astacida; '230,435 

Aster 825,911 

Astia  morosa 218 . 

Astragalus 372 

Astur  butleri 306, 307 

obsoletus,  new  species 287, 30G,  307 

soloensis 307 

Atamius 49 

abditus 24 

eognatus 24 

cylindnis 24 

flgurator 3,24,49 

gracilis 24 

imbricatus 24 

laeviventris 24 

lecontei 24 

ovatulus 24 

socialis 24 

strigatus 24 

texanus 24 

Ataxia  crypta 27, 51 

Ateleodacnis 141 

analis 141 

Proc.  N.  M.  vol.  XXV— 02— 


Page. 

Ateleodacnis  leucogenys 141 

plumbea 141 

salmoni 141 

speciosa 140 

Atheta 41 

a;mula 11 

analis 11 

diehnNi U 

lividipennis U 

luteola 11 

recondlta 11 

Athous 47 

acanthus 21 

brightwelli 21 

cuculla  t  us 21 

posticus .21 

st»apularis 21 

Atimia  confusa 26,60 

Atomaria  distincta 17,44 

ephippiata 17,44 

ochracca 17,44 

A  tranus  pubescens 7, 88 

Atriplex 792,798 

Attagenus  homli 17, 46 

pelllo 17,45 

piceus 17, 46 

Attains 48 

circumscriptus 22 

granulans 22 

melanopterus 22 

morulus 22 

otiosus 22 

pallif  rons 22 

s(!incetus 22 

terroinalis 22 

Attelabidae 83,64 

Attelabus 54 

analis 33 

bipustulatus 83 

nigripes 38 

Attida" 211,217 

Attus  octavus 218 

retarius 218 

Atyida* 226 

Auleutes 55 

asper 35, 65 

cassandrsB 33, 54 

nebulosus 85, 56 

tachygonoides 4 

Aulichtbys  japonicus 619 

Aulobaris « 56  • 

pasilla 35 

scolopax 35 

Aulonium 44 

parallelopipedum 16 

tuberculatum 16 

Aulonothroscus 47 

constrictor 21 

Aulorhynchidaj 619. 6*20, 622, 624, 628 

AulorhynchiLs 6*20,626,681 

flavidus 619,628 

Au  los  toma 620 

AulostomidcB 619,622,623,624,629 

Aulostomoidea 6*20, 622, 623, 624 

Aulostomus 622,626,630 

valentini 619,629 

-62 
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Autoneda,  new  name 773, 783 

plutella 782,929 

Axinurus 658 

thynnoideM 668 

Azalea  nudiflora 62 

Azuma,  new  genus 442, 463, 603 

emmnion,  new  species 463, 608 

Babia 61 

4-guttata 27 

Baeanius 45 

piinetiformis 18 

tantillus 18 

BatM^haris  plhilaris 826 

Biictriduim 46 

cavicollc '. 19 

ephippigenim 19 

striolatum 19 

Bactrurus 430 

BadL«»ter  flavipes 7, 88 

maculatus 7, 38 

notatus 7,38 

pulchellns 7,38 

reflexus 7, 38 

BEe<)cera 43 

apicalis 14 

concolor 14 

Baguus 55 

bituberoaus 34 

magister 34 

mammillatus 34 

transversiLs 34 

Bolaninus 56 

car>'atr>'p^ ••.  35 

nasioos 35 

quercus 35 

rectus 35 

unifomiis 36 

BalisUipus 254,255,257,286 

aculeatus 258,259,285 

caplstratus 257 

undnlatus 258,286 

Baliste  ))ride 255 

Bnlistes 254,256,260 

aculeatus 259 

vlridis 268 

adspersuH 260 

umboinensis 265 

angulosus 260 

armatus 269 

aziu-eus 260 

barbatus 274 

beeri 257 

bicolor 266 

blpes 263 

caplstratus 256 

chlnensis 262 

conspicilluni 256 

flavlmarglnatus 257 

f  reuatus 255 

granulosus 262 

hihpe -255 

japonicus 265 

kleinii 274 

Isevis 276 

lamoumuxi 258 

lineatus 268 


Balistes  linguatula 

maculatus 

mitis 

monoceros 

var.  scriptUH 

unicolor 

oblongiusculus 

oculatufl 

ornatiMdmufi 

omatus 

porcatus 

rotundatus 

Bchmlttii 

scriptus 

senticosus 

sermticoniis 

sesquilineatUR 

sinensis 

striatus 

undulatus 

unioomus 

verres 

Ballstidse 251,254,251.26."., 

Banks,  Nathan,  on  A  List  of  Spiders  r:  !- 
lected  in  Arizona  by  Messrs.  Schwarz 
and  Barber  during  the  Summer  of  1901 . 

Barilepton  filiforme 

Barinus  crlbrlcollis 

curticollis 

Baris 

confinis — t 

discipula 

dolosa 

subcenea 

tumescens 

umbilicata 

Bascanion  flagellum  f renatum 

semilineatum 

Basileuterus  auricapillus 

leucoblepharus  calus 

leucobleph- 

anis 

lucoblepharus  calus 

vermlvorus 

Bassareus 

congestus 

detritus 

formosus 

lituratus 

mammifer 

var.  lativittis 

Inteipennis 

sulphuripennis 

Bassogigas 763, 

grandis 

Bassozetus 

Batrachoididie 

Batrisus  bistriatns 

denticollis 

ferox ^ 

globosus 

ionse 

monstrosus 

nigricans 

punctifrons 

riparius 


276 
2SD 
255 
274 

276 
274 
274,275 
260 
2&9 
276 
29S 
260 
2» 
276 

aeo 

274 

26S 

259 
25(i 
275 
256 
2H5,.=»51 


211 

35,56 

35.56 

36,66 

56 

35 

35 

35 

as 

% 
35 
156 
155 
141 
141 

141,142 

141.142 

141 

51 

27 

27 

27 

27 

27 

27 

27 

27 

58,765 

758,765 

7® 

41S 

11 

11 

11,41 

11,41 

11,41 

11,41 

11,41 

U 
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BatriiniM  scabrieepK 11 

schaumii 11 

gprettiH 11 

triangnlifer 11,41 

Batyle  9UturaliH 26,50 

Beetles  of  the  District  of  Columbia,  A  LiKt 

of  the,  by  Henry  Ulke 1 

Bejfoe 906,9i7 

costolntella 911 

Bellophis  zonatns 153 

BelonldfiB 329,621 

BelonuchuB  formosus 12,41 

Bembidium  affine 6 

americanum 6 

antiquum 6 

chalceum 6 

constrictum 6 

contractum 6 

coxendix 6 

dorsale 6 

fratemum 6 

fugax 6 

guexii 6 

inaequale 6 

Isevigatum 6 

littorale 6 

4-muciulatum 6 

nigrum 6 

patruele 6 

pedicellatum 6 

picipe.M 6 

punctatOHtriatum *>,37 

semitttriatum 6 

iLMtulatum 6 

variegatura 6 

Bembrops 939 

Beni  kawamuki 262 

Benihatatate 523 

Beniteguri M« 

Berberis  repent* 404 

Berginus  pumiluH 17, 45 

BeroKUB  exiguux 9, 39 

peregriniu 9,39 

Htriatus 9,39 

Betarmon  bigeminatu.s 20 

Betula  nigra 55,7H8 

Bibio  tenuipes,  new  wpetries 96 

Blblonidffi 95 

Bicia 577,601 

BidesHUs 39 

afflniM 9 

flavicollis 9,39 

granarius 9,39 

lacufltris 9 

Big  sea  swallow 281 

Bigelovia 406, 827 

BInoculus 63H 

bleomutus 638,  ?23 

gaMercwteUM 637, 638, 722 

Birds  collected  by  Dr,  W.  L.  Abbott  and 
Mr.  C.  B.  Klom  in  the  Andaman  and 
Nicobar  Islands,  by  Charles  W.  Rich- 
mond   287 

Birds  collected  by  William  T.  Foster  in 
Paraguay,  List  of,  by  Harry  C.  Oberhol- 

ser 127 


Page. 
Birds,  some   new   South    American,  by 

Harry  C.  Oberholser G9 

Blacicus  pileatus 127, 135 

Black  scraper 268 

Blapssimilis 30,62 

Blapstinus 53 

interruptus 30 

metallicus 30 

miEstus 30 

Blastobhsida 772,937 

Blechrua  glabratus 7 

ptisio 7, 38 

Bledius 42 

analis 14 

annulariH 14 

conf  usus 14 

emarglnatu.s 14 

mandibularis 14 

semiferrugineus 14 

sinuatus 14 

Bleekeria 338,334 

gllli 333 

kallolepis 333 

mitsuknrii,  new  species 316,333,334 

Blennechis 451 

fllamentoKUM 461 

Blennies 441 

Blenniidae 362, 441 ,  480, 502 

Blenniinae  .t.  ...... .«. 442 

Blennioidea 743 

Blenniophidium 483 

potropauli 483 

Blenniops 464 

Blennius  anguillaris 600 

basiliscus 459 

dolichogaster 471 

galerita 450 

polyactocephalus...  442,460,465,508,613 

roseus 475 

taenia 474 

yatabei 449,460,451,608 

Blennoid  Fishes  of  Japan,  A  Review  of 
the,  by  David  Starr  Jordan  and  John 

Otterbein  Snyder 441 

Blepharida  rhois 29,52 

Blotched  fish 256 

Blue  thing 560 

Boarflshes .')::<i 

BolbocenLs 49 

fartttus 24 

Jazarus 24 

Boletophagus  corticola 30, 63 

Boletotherus  bifurcus 30, 53 

Bolitobius 42 

angularis 13 

anticus 13 

cincti<*ollis 13 

cinctus 13 

dimidlatus 13 

intrusus IS 

niger 13 

obsoletus 13 

trinotatus 13 

var.  gcntills 13 

Bolitochara  trimaculata 11 

Bom  bus 44 
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Bombylidse 100 

Bombylius  retnirviis,  new  species 100 

Boope 322 

boope 322 

Boro«  unicolor 1,4,31,53 

Bo6trichld8B 23,48 

Botbiideres  gemlnatus 16, 44 

Bothrocara 746.749,765 

raollia 749,750 

zenta,  new  Hpecles 749, 765 

Box  puffer 280 

Brochaluteres 261, 270, '271, 285 

trossultiA 271 

ulvarum,  new  npeeieii .  271,272,285 

Brachyacantha 43 

dentipes 15 

Indubitabilb 15 

4-punctata 15 

urtdna 15 

var.  basalis 15 

var.  fla\if runs 15 

var.  10-pu«tulata 15 

Braehybamtw 55 

eleotua 34 

Brachycepsls  cribrariuH 10 

perforatUH 10 

HubpunctatUH 10 

Brachycls  brevlcollis 24 

Brachycoma  pubicomis,  new  species 1 16, 117 

setofla,  new  species 117 

Bmchycrepis 40 

Brachylobufl  lithophilus 8. 38 

Brach3mus 38 

americanus 7 

balllfitarius 8 

fumans 8 

minutiu* 7 

perplexus 8 

Brachypodius  fuscoflavcM'ens 290 

Brachyptems  urtlcae IS.  45 

Brachys 47 

arrosa 22 

serugino»<a 22 

ovata 21 

Brachysplza  capensis 146 

capeiisis 146 

BrachystylUM  acutus 33, 54 

Brachytarsus  altematus 37, 57 

limbatus 37 

toraentoHUs 37, 57 

variegatas 37, 57 

Bradycellus  linearis *. . . .  8, 39 

nigriceps 8 

nipestns 8 

tantilliLs 8 

var.  parallelufl 8 

Branchipus 644 

Bmnchiura 701 

Brazilian  ocelot 246 

Brenthidw 35,66 

Bride  kochi 942 

Broggeria,  new  sul^enus 605 

salteri 605 

Brontes  debilis 16, 44 

dubius 16, 44 

Brotella 756 

imberbis 756 


Bftitula 753,  754.T«» 

annata TflO 

barbata 754 

formosap,  new  species 316, 364 

imberbis 757 

japonica 754 

multibarbata 754, 765 

Brotulldae 364. 743, 753, 7e> 

Brotulinee 753 

BruchidsB 29, 3c» 

Brucbus  alboscutellatus. 3D 

bivulneratns 30,5c» 

calvus 5e 

chinensis 29,52 

craen  tains lao 

discoideus 3o 

distinguendus 30, 52 

exiguus 30,52 

f  raterculus 30 

hibisci 30, 5C 

longistylus 3q 

macroceniH 30 

4-maculatus 29,  iK 

mimus 29 

muscultis 30 

nigrinus 30 

obsoletus , 30, 52 

obtectus 30, 52 

perforatum 30,53 

pisorum 29, 52 

seminulum 30 

Bryaxis 41 

abdominalis n 

atlantica u 

belfragel 4, 11, 41 


cavicomis  . 

'  congener. . , 

conjuncta,, 

dentata 

floridana... 


11 

U 

11 

11 

11 

gemmi  f  er 11,41 

U 

11 

11 

11 

11 

11 

11 


illinoiensis 
intermedia 

luniger 

perforata  .. 
piuicticollis 
rublcunda. 

ulkel 

valida 11,41 

Bryolophus.  new  genus 614, 617 

lyslmus,  new  species 614,617,618 

Br>'oponw  flavipes is,  42 

rufescens 13, 42 

Br>H>sa*mma 442, 463, 464, 503, 613, 614, 617 

decora  turn,  new  species.  614,615,616 

otohime,  new  species 465, 

466,468,508 

lK>lyactocephalum 46i 

465,503,613,614,616,617 
Polyactocephalum,  on    cer- 
tain Species  of  Fishes  con- 
fused with,  by  David  Stan- 
Jordan  and  John  Otterbein 

Snyder 613 

saitone,  new  speeies  .  /. 465, 

467,468,503 
taraodes,  new  species 614 
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Brvotropha  af&nis 

baaquella 

glochinella 

operculella 

aolanella 

BubonidsB 

BubolciM  coromandufl 

Bueco  chacuni 

Buoconidse 

Bucculatrix 

Budytes  flava 

Buprestidee 

Buprestis  decora 

lineata 

nifipes 

striata 

Bu8ck,  August,  on  A  Rcviflion  of  the 
American  Moths  of  the  Family  Gelechii- 
die,  with  Descriptions  of  new  Specie*.. 

Butalis  matutella 

Butorides  spodiogast«r 

Butterfly-fishes 

Byrrhldffi 

Byrrhus  murinus 

Bythltince 

Byturus  unicolor 

Cacodoxus  

Caccecia  argyrospila 371, 

var.  vividana 

cerasivorana 

negundana 

nugundana  

rosaceana 

semiferana 1 

viTidana 

Cacoplia  pullata 

Csecidotea 420,421,422,423, 

nickajackensis 

422,424,426, 

richardsonsD 424,427, 

stygia  .  225, 421 , 4'22, 423, 424, 426, 

troglodytes 

Csenia  dimidiata 

Csnocara  intermedia 

oculata 

Csenoaeelifl 

f  erruginea 

testacea 

Csesio  chrysozona 

tile 

Calandra  granana 

oryrae 

Calandrido; 

Calathus 

gregarius 

impunctatus 

opaculus 

Caligus , 

Callicanthus 

elegans 

Callicerus 

Callidium 


Page. 

894 

864 

779 

821 

821 

304 

313 

127 

127 

772 

297 

21,47 

21 

21 

21,47 

21 


aereum 

antennatum. 
janthinum  . . 

Calligrapha 

bigsbyana . 


767 

891 

314 

528,534 

19,46 

19,46 

753 

17,46 

356 

400,401 

371 

371,401 

371 

401 

371,401 

371,401 

371,400 

26,50 

427,428 

421, 

427,428 

428,436 

427,428 

427 

22,47 

23 

23,48 

44 

17 

17 

350 

350 

36,56 

36,56 

36,56 

38 

7 

7 

7 

642 

658 

558 

11 

60 

25 

26 

25 

51 

28 


Page. 

Calligrapha  elegans 28 

philadelphica 28 

Bcalaris 28 

simllls 28 

yar.  spireee 28 

Callima  argentieinctella 896 

Callimoxys  sangninicollis 26, 50 

CallionymidBB 367,939,941,968 

Callionymus 939,941,942,947,959 

altivelis 947,948,967,959 

beniteguri 948,956,959 

callistc,  new  species 948,964,959 

curvicomis 950, 962 

flagris, new  species..  948,962,963,950 

huguenU 948,966,959 

inframundus 949 

japonieus 942,960,962 

longicaudatus 942 

lunatus 947,949,969 

lyra 947 

punctaius 960 

reevesi 942,943,960 

richardsoni 950 

valenciennesi 948, 

960,961,964,957,969 

vari^atus 944 

>irgi8,  new  species..  948,957,958,969 

Calllurlchthys,  new  genus 941, 968 

dorjrssus,  new  species 941, 

945,946,958 

japonieus 941,942,945,968 

variegatus 941,944,968 

Calloides  nobllis 26.60 

Calobata  vittipennis,  new  species 126 

CaloehromiM 47 

perfacctus 22 

Caloenajinicobarica 809 

Calopteron  reticulatum 22,47 

terminate 22,47 

Calomis  tytleri 293 

Calosoma 87 

calidum 6 

externum 5 

sayi 6 

scrutator 6 

wilcoxi 5 

Calospiza  tatao 144 

Cambanis 435 

acherontls 436, 437 

bartoni 232, 233, 234, 236, 4as,  436 

cavatus,  new  subspecies        436 
tenebrosus,    new    sub- 
species   232,234,286 

clarki 437 

diogenes 286 

extranous 436 

hamulatus 435,436,437 

jordani 436,437 

latimanus 436,437,438 

striatus,    new    sub- 
species           437 

pellucidus 226, 

228, 230, 232, 233, 234, 235, 436 

testi 233,235 

propinquus 235,439 

putnami 236 

rusticus 235,286 
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Cambanis  setoflus 436 

gplnoeus 439 

Cambrian  brachiopoda 577 

Acrotreta;  L  i  n  - 
narssonclla; 
Oboliw;  with 
Descriptions  of 
new  Species,  by 
Charles  p.  Wal- 

oott 577 

Campephagida^ 292 

CamponotiLs  pennsyl  vanicus 41 

Cancroma  coromanda 313 

Canifa 53 

pallipes 31 

plagiata 31 

pusilla 31 

Canthidermis 264,260,285 

angulosus 260 

maculatUH 260, 261 

rotundatus 260,261,285 

Canthon  Isevis 24, 49 

vigilans 24, 49 

viridis 24,49 

Canthydrus 39 

bicolor 8 

puncticollis 8 

Capnochroa 53 

fuliginosa 31 

Capra 521 

Capridee 521 

Capriscus  murium  dentibus  minutis 274 

Caproid  Flshesor  Antigoniidse,  The  Rela- 
tionship and  Osteology  of  the,  by  Edwin 

ChapinStarks 566 

Caproidae 521,565 

Caprophonus 521 

aurora 521 ,  522 

Capropygia 283 

unistriata 283 

Capros 516, 521, 522 

aper 521 

Carabidffi 5, 37 

Carabus 37 

limbatus 5, 37 

serratus 6 

Hylvoeus 5, 37 

vinctus 5 

Caradrina 207 

extimia 370, 375 

punctl  vena 207 

Carangidte 336, 521 

Carangus 336, 337, 338 

armatus 338 

carangu.s 33J 

cirrhosufi 338 

hippos 337 

jarra 337 

latus 337 

leptolepis 337 

malabaricus 337 

sexfasciatus 337 

Caranx  luna 724 

CarapidsB 743,750,765 

Carapus 750, 751, 765 

aciis 760 


CarapuB  kagoshimanus 751 

Carassius  auratus 321 

Carcinops  conjunctus 18 

geminatus 1» 

14r-striatU8 18 

Cardiophorus  cardisce 20, 46 

convexus 20, 46 

gagates 30, 46 

Carelara  longula 3. 4, 31, 53 

(^rphoborua  bifnrcus S6,  hS 

Carpophaga see 

£enea 308 

insularis aos,a09 

palumboides 909 

C^rpophilus  antiquus 18 

brach  j-pteni8 18 

corticinus 18 

dimidlatufl is 

hemipterua 18,45 

marginatUR 18 

niger 18 

(^artodere  elegans is 

flllformis 18 

Cary a  al  ba 92S 

Casas  Grandes  Meteorite— carbon  in 73 

chemical  com- 

pofiition  of . .  70 

description  of.  70 

history  of 69 

mineral(^cal 
composition 

of 72 

schreibersite 

in 72 

silicates  and 
other  miner- 

alsin 74 

taenite  in 73 

The,    by    Wirt 

Taasin C9 

trollitein 72 

Casnonia  ludoviciana 3,7,38 

pennsylvanica 7,38 

(^awda  chamsechrista 839,861 

marylandica 52,56 

Cassida  bivittata 29,52 

nigripes 29, 52 

Catastega 852,883 

timidella 858 

CatogenuB  rufus 16,44 

Cato-pardus  mexieanus 288 

Catostomus 649 

bostonensis 709 

commersonii 646 

Oate,  The  Ocelot,  by  Edgar  A.  Meams 237 

Ceauothus 408, 875 

Cedlus  spinoeus 10, 40 

ziegleri 10, 40 

('eletes  basalis 22, 47 

Celina  angustata 4,9,39 

Cenopis  dlrectana 371, 401,402 

reticulatana 402 

Centrinopus 66 

alternatus 86 

Ceutrlnus 66 

albotectus 35 
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CentrinuB  clarescens 35 

penicellus 35 

perscillus 35 

peiscltUB 36 

picumnus 35 

scutellum-album 35 

Centrificidae 619,  fi23, 625, 633 

Cen  t  riscoidea 625 

Centriscops 619 

Ceu  trisciw 619 

Centrobleiinins 499 

nubilus 499 

OcntFodera deoolorata  ..., 26,50 

picta 26,50 

Centrogaster 560 

f  tucescenB 560 

Centronotiw 470,483 

apo8 4«3 

craasispina 469 

doUchogaster 471 

dybowskii 488 

fasclatiw 470,473 

gunnellus 470 

nebalo$<iLM 468 

picttu 471 

quinqnemaculatus 483 

ro«eu8 475 

Hubfrenatus 469 

tacisanow^kii 473 

Centrophonis 81  . 

Ceiitropyge 544,545  ■ 

tlbiceii 544  | 

Ceophylus 40 

monilis 10,40 

CephalacanthidsB 861 

Cephnlacanthas  japonlcus 361 

occidentalis 56 

Ccphaloflcymniut  zimmennanni ; 15, 43 

Cephennium  eorporosum 10, 40 

Cepola  Umbata 364 

maiginata 364 

Cepolidse 363 

Ceraois  sallei 24,49 

CerambycidaB 25, 50 

Ceratacanthus 275 

CeratographiH  puidlla 27, 51 

pusillus 51 

Ceratophora  fuUonella 849 

Cvratopogon  anconu,  new  species 87 

bellus,  new  species 87 

exilis,  new  (fpecies 86 

glaber,  new  species 85 

inennis,  new  speeie.<( 86 

pilosus,  new  species 87 

squamipes,  new  species 88 

Ntigmalis,  new  species 86 

Ceratopyge 598, 599, 605, 606 

Cerois 856 

Cercopeus  chrysorhoeus , 33, 54 

Cercus  abdominalis 18,45 

pennatus 18 

Cercyon  analis 9 

analis  var? 9 

hsemorrboidalis 9,40 

indistinclus 9. 40 

lugubris 9 
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Cercyon  melanocephalus 9 

navicularis 10, 40 

nigriceps 9 

pnetextatus 9,40 

pubeecens 10, 40 

pygnueus 9 

nuiarius 9 

unipnnctatus 9,40 

Cerocarpos 400 

parvifolius 369,400 

Cerophytum  pulsator 21, 47 

Cerostoma  radiatella 404 

rubrella 371, 4(M 

Cerotoma  trifurcata 29, 52 

Cenichus 49 

piceitf 24 

Cerylon  castaneum 16, 44 

Ceutorhynehus  antbonomoides ^5 

atriculus 85 

erythropus 35 

pubenilus 35 

pusio 85 

rapse 36, 55 

septcntrionalis 35 

siculus 4,35 

squamatus 35 

sulcipennis 36 

zimmermanni 35 

Ceyx  tridactyla 300 

Chache 268 

Chse^nogoblusmacrognathoK 576 

ChsetochiluA  contubematellus 921 

malifoliellus 925 

pometellu)* 921 

trimaculellus 922 

ventrellus 924 

Cheetocnema 52 

conflnis 29 

crenulata 29 

denticulata 29 

minuta 29 

parcepunetata 29 

protensa 29,82 

pulicaria 29 

subcylindrica 29,52 

Chstocoelus  setofius 4,22,48 

Chtetodipterus 75 

Chsetodon 529, 

530, 534, 539, 541 .  r>'_>.  rr,'>,  :.(l\  566, 571 

arthriticus 527 

aureus 356, 534 

auriga 531, 532 

auriga  var.  setifer 581 

auripes 356,534 

bifasciatus 543 

canescens ,>49 

capistratus 529, 530 

citrinellua 357 

collarls 35<>,  357, 530, 534, 535, 563 

cornutUM 549 

cou  agga 552 

daakar ryj6 

dsedalma,  new  species 531,538,563 

decussatus 532, 533 

fasciatus :i'i7 

lineolatus 357 
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Chfietodon  lunaiis 531 

lunula 357 

maerolepidotus 542 

millaris 357 

modcstUM 530, 535, 563 

mycteryzans 543 

neaogallicus 531,532 

n  i  ppon 53 1 ,  537 ,  563 

nudus 549 

ocellatus 536 

pictus 5:«.  533 

pwetextatus 356,535 

reticulatus 356, 367, 535 

roBtratus,    fascia   nisrra   trauB 

oculos 532 

rotunduB 352 

naxatilis 352 

8ebamis 531 

semilarvatus 357 

setifer 530,531,532,563 

BtrUtufl 529 

strigatus 541 

telra 526 

triostegas 552 

tyrwhitti 353 

unicornis 559 

vagabundus 530, 532, 533. 563 

zebra 552 

Chwtodontidae  ....  75, 356, 513, 526, 52S,  529, 551 ,  563 
and  related  Families  of 
Fishes  found  in  the  Wa- 
ters of  Japan,  a  Review 
of  the,  by  David  Stan- 
Jordan  and    Henry  W. 

Fowler 613 

Chsetodontinie 529 

Chsetodontoplus W4 

mesolt'ucus 544 

Chaetodontops 530 

Chsetodonts 565, 566 

Chffitolyga  nigrifacies 115 

Cheetona  flavipennis,  new  species 121 

Chffitophleps  polita,  new  specios 107 

Chair  carrier  perch 511 

Chalcodermus  collaris :i4, 55 

Chalcolepidius  viridipilis *     20. 46 

Chalcophaps  indica 3a'>.  3:9 

Chalcophora  campestris 21 .  47 

virginiensis 21 ,  47 

Chalepus  trachypygus 25, 49 

Chama&nerion  angustifolium 3H6 

Chanidse 327 

Channa  formosana.  new  species 316, 331, 332 

Chanos  chanos 327 

Chaplnus 279 

Chariessa 4H 

pilosa 23.48 

var.  onusta 23 

Charistena  ariadne 29, 52 

Chaamias 576 

Chasmichthys 576 

mlsakius 576 

Chauliognathus 47 

marginatus 22 

pennsy  1  vanicus 22 

Chello  Inermis a'VS 


Chelanops  grossus . . . 
Chelifer  scabrisculis. 

Cheliferidie 

Ghelonia 


P»ge, 

230 

220 

230 

149 

Chel>'raorpha  argus 29, 5(2 

Chennium  monilicorne 10, 40 

Chenopodium 792, 793 

album 793 

Chemes  grossos 220 

Chevrolatia  amn»na 10. 40 

Chilura 752 

Chilocorus  bi  vulnerus 15. 43 

rhiloscyllium  indicum 316, 317 

92S 

25,50 

213 

327 

327 

442 

464 

456 


rhimabache  haiu«tellata  , 

Chion  cinctus 

Chiracanthium  inclusum 

Chirocentrida' 

Chirocentms  dorab 

(^hirolophinae , 

Chirolophis 

ascanii 


Chirolophus  japonicns 465, 613. 61 4 

polyactoccphalns 

Chironomida? 

(^hironomus  atrimanus,  new  species 

palliatus,  new  species 

pnlchrlpennis,  new  specie's  . 

varipennis,  new  specie^ 

Chirosia  capito,  new  species 

Chiroxlphia  caudata 

Chlfenius  aistivus 

brevilabris 

caeruleicollLs 

emarginatus 

impunctifrons 

laticollis 

leucoscelis 

nemoralis 

niger 

pennsylvanicus 

prasinus 

sericeus 

toraentosus 

tricolor 


Chlamys. 


615 
h5 
94 
95 
94 
94 
123 
135 
fi 
8 

S 
8 
8 
8.38 
8 
8.38 
8 
8,38 
8 
8 
8 
51 
27 
27 
321 
114 
144 
529, 5M 


pllcata 

var.  assimilis 

C'hlarias  fuscus 

rhlorophonia  chlorocapilla 

viridis 

Chochonwo  or  butterfly  fishes 

Chcpridlum  histeroides 24,49 

rha»rops  azurio 353 

japonicus 353 

nycterablema,  new  species 316.333 

rholerus  zimmermanni 10,40 

40 

10 

10 

.•. 10 

10 

642 


Choleva 

clavicomis 

luridipennis 

simplex .*. 

terminans 

(>hondracanthus 

Chonopeltis 641,701,703,729,740,741 

inermis 641,703,704,729 

(^homgus 57 

nitens 37 
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Choragtu  aayi 87 

zimmermannl 37 

Chramesus  icoriee 36,56 

Chromatia  amcena 81, 63 

Chromis 721,729 

Chrysobothris  aznrea 21, 47 

blanchardi 21 

dentipes 21,47 

*    femoratA 21,47 

floricola 21,47 

harrlBli 21,47 

pusilla 21,47 

scItuJa 21,47 

6-8lgnata 21,47 

ChrysochuB  auratus 28, 61 

Chrysodina 51 

Cbrysomelidft 3, 27, 61 

Chrysophrys  ariea 360 

berda 850 

datnia —  360 

Cbrysopora 778,792 

bermanella 792, 793 

llngualacella 792 

lln^rulacella 792,798,929 

lingulanella 982 

ChrysothamnoB 881 

Chuko 264 

Cibotion 278 

cubiciw 278 

Cichlocolaptes  adspereus 183 

ochroblephams 138 

Cicindela  6-firuttata 6 

hirtlcolllR 5,87 

margiData 6, 37 

punctulata 5, 37 

purpurea 6, 87 

repanda 5, 87 

rufi  yen  tris 5, 87 

mgifroDB 4,5,37 

Bexguttata 87 

var.  r2-gnttata 5 

var.  petruela 6 

var.  splendldu 5 

vulgaris 5, 37 

Cicindelidai 6,87 

Cicones  marginalln 16, 44 

Ciguatera 261 

Cilea  silphoides 18,42 

Cinyra  graoilipe« 21,47 

Cioidaj 6,48 

Cirrba 851,852,878 

platanella 877,878 

arrhina 822 

cbinensifl 822 

CIs 48,49 

creberrimus 24 

fuscipes 24 

Cisidce 24 

Cifisura  valens 870, 381 

Ciutela  brevis 30,68 

marginata 80, 63 

Cistelidce 80,63 

Cistlcola 291 

cifiticola 291 

Citbarsedus 629 

meyeri 529 
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Clambus  gibbnlus 10,40 

puberulus 10, 40 

Clauidcella 107 

Cleodora 775, 777 

eanicoetella 778 

modesta 781 

pallidella 780 

pallldiatrigella 776 

flabulella 778 

striatella 776 

tophella 780 

Cleridse 22,48 

Clerus  icbneumoneus 28, 48 

quadriguttatufl 23, 48 

rosmarus 23,48 

tboracicus 23, 48 

var.  nigrifrons 28 

Cllng.flsbes 418 

(Gobiesocldsp)  of  tbe  Waters 
of  Japan,  A  Review  of  tbe, 
by  David  Starr  Jordan   and 

Henry  W.  Fowler 413 

Clinidium 44 

sculptile 16 

Clininffi 441 

Clinus  aculeatus 498 

maculatus 698 

Clivina  americana 6 

bipustulata 6 

dentipes 6 

ferrea 6 

impressifrons 6 

morula 6 

pallida 6 

planicollis 6, 37 

punetigera 3, 6, 37 

rufa /. 6 

Clceotus  apbodioides 24,49 

Clubiona 213 

inclusa 218 

Clubionid» 213 

Clupanodon  maculatus 327 

nasus 328 

Clupea  vemalis 708 

Clupeidffi 328 

Clytantbus  albofasciatus 26, 50 

rurleola 26,50 

Clyttis  marginicollis 26, 50 

Cnemidophorus  gularis 151 

tigris  melanostetbus 161  . 

Cnemidotus  12-punctatU8 8, 39 

simplex 8, 39 

Cnesimus  strigicollis 36, 66 

Cnipolegus  cyanirostris 139 

Cobitidae 821 

Coccinella  affinls 16, 48 

9-notata 16 

oculata 16 

sanguinea 15 

var.  abdominalis 15 

Coccinellidse 15, 48 

Coccotrypes  dactyliperda 36,56 

Ccelambus  disssiroilis 9, 39 

nubilus 9, 39 

Ccploga«»ter 55 

zimmermannl 35,56 
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Coerebidse 140 

Colaapis 51 

bmnnea 28 

favosa 28 

ColaiitUB 45 

maculatUH 18 

morio 18 

oemitectufl 18 

truncatiw IH 

unicolor 18 

Colenis  impuDctata 10, 40 

Coleosanthiu  grandlflora 397 

Collocalia 801 

inezpectata 301 

llnchi 301 

Ck>llop« 48 

exlmius 22 

4-maculatu8 22 

nigriceps 22 

tricolor 22 

vittatoa 22 

Cololablfl 621 

sairi 621 

Colon 40 

asperatum 10, 40 

hubbardi , 10,40 

paradoxum 10. 40 

pusillum 10 

putum 10 

thoraclcum 1 0, 40 

Colonufi  retarius 218 

Colorado,  Dcscriptiona  of  the  Larvse  of 

some  MothH  from,  by  Harrison  G.  Dyar.  369 

Coluber  sayi 152 

zonatufl 153 

Colubrina  texana 810 

texensis 810 

Colnmba  senea 308 

bicolor 309 

indica 309 

nieobarica 309 

ColydUdffi 16,44 

Colydium 44 

lineola 16 

var.  nigripenne 16 

Commelyna  virginiea 51 

CompM>thIypifl  pitiaynmi 143 

paeifica 143 

pitiayumi 143 

Comptonia 858 

asplenifolia 858 

Condalia  ferrea 913 

Conger 326 

Congrogadidffi 743, 765 

Coninomus 46 

constrictus 18 

nodifer 18 

Conosoma 42 

basale 13 

crasBura 13 

knoxii 13 

opicum 13 

parvulum 13 

scriptum 13 

Conotelus  mexlcanus 18, 45 

obscurus 18, 45 


Conotracbeluf)  afflnis U 

albicinctaa U 

anaglyptleus 34.55 

cratiegi M,.^ 

fribricoUis SI 

el^ans 34,53 

erinaceus $4 

lisHunguis 34. 55 

geminatufl -. SI 

hispidiifl 34,55 

juglandiM 34, 5S 

naso 34 

nenuphar 34,55 

poRticatUfl 31 

seniculus 34 

tuberosiui 34,55 

ContopUA  pileatus 135 

Contributions  toward  a  Monograph  of 
the  lepidopterous  Family  Noctuidie  of 
boreal  North  America.  A  Revision  of 
the  Moths  referred  to  the  Genus  Leuca- 
nia,  with  Descriptions  of  new  Species, 

by  John  B.  Smith 159 

Copelatus 39 

glyphicus 9 

Copepoda TOI 

Copepods,  North  American  parasitic,  of 
the  Family  Argulidie,  with  a  Bibliog- 
raphy of  the  Group,  and  a  systematic 
Review    of    all     known    Species,    by 

Charles  Branch  Wilson 635 

Copris 49 

anaglyptica 24 

Carolina 24 

minuta 24 

Coptocycla  bicolor 29 

clavata '. 29, 5(2 

purpurata 20 

signifera j) 

Coptodera  serata 7. 38 

Coptotomus 39 

interrogatus 9 

Copturus  binotatus 85,55 

longulus 35,65 

minutus 25,55 

nanulus » 

quercus 35,55 

Copurus  colonus 139 

Coquillett,  D.  W.,  on  New  Diptera  fn»m 

North  America 88 

Coracias  orientalis 299 

puella ^ 289 

Coracildse 299 

C^radlon 529.539,563 

chrysozonus 539 

desmotes,  new  species 539, 510, 563 

Coregonus 725 

lavaretus 725 

Coriarachne  versicolor 216 

Coriscium  albinatella 409 

Coronella  gentilis 158 

micropholis 153 

sayi 152 

Corphyra 51 

eollaris 32 

lablata 82 
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Corphyra  lugubrls 32 

tenninaliB 23 

Corthylus  punctatiMimus 36,57 

Corticaria ^.  46 

dentigera 18 

elongata 18 

ferruginea 18 

pubesceiiB 18 

Berrata 18 

Ck)rvidaB 140,288 

Corvula  argentata 351 

Corvus  macrorhynchoe 288 

Corylophidae 16,48 

Corylopbos  truncatus 15 

Corylus  americana 861 

Ck>i7mbite8 47 

Kthiope 21 

cylindrlformifl 21 

hamatufl 21 

inflatos 21 

P3nTho8 21 

rotundicollisw 21 

splendens 21 

taraalifl 21 

teasellatiM 21 

Ck>ryph06pingU8  crLstatiia 145 

cucullatus M4,145 

CosciDoptera  dominicana 27, 51 

Cossonus  impreasifronfl 36, 66 

Costa,  Rican  ocelot 245 

Cotalpa  lanigera 25, 4» 

Cotlngldae 134 

r^tUdse 941 

CottUB 228,420 

riehardaonii 223 

Coxelufl  guttulatufl 16, 44 

Crangonyx 421,429,430.432 

aotennatufl 429,430.432 

biforcoB 4^ 

flagellatUB 430 

gracilis 429,432 

lucifugus 429 

mucronatufl 429 

packardi 429 

tenuis 429 

vitreus 225,429 

Craponius  insqualis 36,65 

Cratacanthua  dubiim 8,39 

CraUegus 63,55 

tomentosus 812 

Cratarcea  suturalis 11 

Cratoparifl  lugubris 37,51 

lunatUB 37, 57 

Cregya 48 

mixta 28 

oculata 28 

vetusta 23 

Cremastocbilus  canaliculatus 25 

castanese 25 

harriail 25 

lencostictus 2,25,49 

yariolosus 25 

Creniphilus  subcupreus 9, 40 

suturalis 9 

Creophilus  villoeus 12,41 

Crepicephalus  texanus 590 
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Crepidodera  atri  ventris 29, 52 

belxines 29,62 

rufipee 29,52 

Criootopus  varipes,  new  species 93 

Criocepbalus 50 

agrestis 25 

obsoletns 25 

Crlocerls  asparagi 27,51 

12-punctata 27,51 

Cross-banded  percb 76 

Crosswise  tai 522 

Crotalus  atrox 158 

lepidus 158 

moloesus 158 

pricei 158 

scutulata^ 158 

Crotapbytus  baileyl 149 

Crotolaria  pumila 841 

Crustacea 420 

Crustacean  Fauna  of  Nickajaok  Cave. 
Tennessee,  and  Vicinity,  Observations 

on  the,  by  William  Perry  Hay 417 

Crustacean  Fauna  of  the  Region  about 
Manmioth  Cave,  Kentucky.  Observa- 
tions on  the,  by  William  Perry  Hay ....  223 

Cryphalus  rigidus 36,56 

Cry  ptarcha 46 

ampla 18 

concinna 18 

strigata 18 

Cryptobium  badium 13,42 

blcolor 13,42 

carolinum 13,42 

crlbratnm 13,42 

flavicome 13,42 

latebricola 13 

paUipes 13.42 

serpentinum 13,42 

Cryptoeephalus. 51 

albicans 28 

badius 28 

binominis 27 

calidus 28 

glbblcollls 28 

guttnlatus 27 

insertus 28 

leucomelas .* 27 

mutabilis 28 

quadrimaculatiis 27 

quadruplex 27 

schrelbersli 28,51 

striatulus 28 

trivittatus 28 

var.dispersus 28 

var.  hamatus 28 

var.  omatus 27 

var.  simplex 28 

venustus 27 

Cryptognatha  pusilla 15,43 

Cr3T)tohypnus  choris 20,47 

melsheimeri 20,47 

obliquatulus 20 

pectoralis 20 

perplexus 20, 47 

var,  inope 20 

Crsrptolechia  dubitella 911 
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Cryptom  eigenia 104 

Cryptophagidse 5, 16, 44 

Crjrptophagns 44 

cellariB 16 

crinitns 17 

croceus 17 

difflcllls 16 

fungicola 17 

nodangulufl 17 

plectrum 16 

Cryptopleunim  amerieanura 10, 40 

minutum 10, 40 

Cryptorhopalum  heemorrhoUIale 17, 45 

triste 17,46 

Cryptorhynchus 56 

biflignatus 36 

fallax  36 

fenatufl 35 

f  uflcatUB 36 

minuttflBimus 86 

obtentus 35 

parochus 36 

tristris 36 

Crypturgus  alataceufl 36,66 

Ctenlates 40 

cooBobrinus 10 

piceus 10 

zimmermannl 10 

Ctenodon .      498 

macalatus 498 

CtenogobiUM  giaris 862 

platycephalns 862 

slmllls 675 

Ctenolabnis  aurigaria 354 

nibelllo... 364 

Ctenopharyngodon  idellus 322 

Cuba,  A  new  terrestrial  Isopod  of  the 
Oenus  Pseudarmadillo  from,  by  Harriet 

Richardson 509 

Cucu  jidse 16, 44 

CucujuB  clavipes 16,44 

Cuculidee 302 

Cucullia  laetiflca 370,381 

Cuculus  honoratus 302 

lugubris 302 

Culex  bimaculatus,  new  species 84 

fletcherl,  new  species 84 

squamiger,  new  species 85 

Cullcidffi 84 

Culter  brevicauda 322 

Cupes  concolor 23, 48 

Cupesidse 28, 48 

Curculionidae 33, 66 

Curlus 50 

dentatus 26 

Cuscuta 56 

Cusk-eels 751 

Cnterebra  americana 104 

histrio,  new  species 103 

lepivora 104 

Cyanocompsa  cyanea 146, 147 

glaucocserulea 147 

sterea 146 

Cyanocorax  beckelii 127,140 

Cyanoloxia  glaucocserulea 146, 147 

Cybalomia 397 

Cybister  flmbriolatus 9,39 


Piige. 

Cybocephalus  nigritaliui 18^46 

Cycbramns  adustus 18,46 

var.bicolor 1* 

Cychnia  elevatus 5,37 

stenostomus 6,37 

unicolor 5,X7 

Ylduus 5,37 

Cyclarhls  ochrocephala 1» 

viridis 140 

Cyclocephala 49 

immaculata 2f» 

vllloBa 2S 

Cyclops 644 

Cyclorhis  viridis 140 

Cyllstix 46 

attenuatus 17 

cylindrlcus 17 

Cyllene  pictus 26,50 

robinise 26, 60 

Cymatodera 48 

brunnea 22 

inomata 22 

undulata 22 

Cymbiody ta  blanchardi 9, » 

flmbrlata 9,89 

Cymindis  americana 7,  S» 

elegans 3,7.38 

neglecta 7,38 

pllosa 7,38 

Cynoglossus  diplasios,  new  species 316,  S67 

Cypariom 43 

flavipes 14 

Cyphon 46 

collaris 20 

obscurus 20 

robustiis 19 

ruflcollis 20 

variabUis 20 

^prlnella 323 

Cyprinidfie 321 

Cyprinus  carpio 321, 723 

Cypselurus C21 

agoo 621 

califomicus 621 

Cypsilurus  spilonotopterus 830 

Cyrtinus  pygmsBUS 26,90 

Cyrtophorus  verrucosus 26,50 

Cy  rtusa 40 

blandissima 10 

egena 10 

picipennis 10 

Cyttopsis 614,519.562 

itea,  new  species 519,620,562 

roseus 619 

Cyttus 519 

Paone '. 44 

4— maculata 16, 44 

Dacnis  cayana 140, 141 

speciosa 141 

Dactyleptus 470 

Dactylopterus  volitans 727 

Dactylota 835 

snellenella 836,896 

Dainanginpo 482 

Daphnia 651 

Dascyllidffi 19,46 

Dasyatid® 818,319 
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Dasyatis  akajei 318 

Dasycera  nonstrigella MO 

Dasytbanmufl  mentallfl 128 

Datames  sulfereos 220 

Deanla,  new  genus 80 

eglantina,  new  species 80 

Decapteras  macrosomus 387 

muToadsi 836 

Decarthron  abnorme 10 

exsectum 10,40 

formiceti 11 

longulum 11 

8tigmo8um 11,40 

Dectea  spinosus 27, 61 

Deltometopufl 46 

amoenicornls 20 

niflpes 20 

Demigretta  sacra 813 

Dendrocolaptcs  erithacua 182 

Dendrocolaptidse 131 

Dendrocopus  fuscus 182 

rufus 183 

Dendroctonus  frontalis 36,56 

terebrans 36, 66 

Dendrocygna  javaniea 307, 314 

Dendroides  canadensis 32, 54 

Dendropbilus  punctulatus 17, 45 

Dendr>phantes 218 

octavuH 218 

Dentex  hypselosomus 346 

setigerus 346 

Deoclona,  new  genus 773, 887 

yuccasella,  new  species 837,930 

Depressaria 370,899,926 

albisparsella 877 

bicostomaculella 818, 879 

blmaculella 869 

bistrigella 892 

cereerisella 865 

dubltella 911 

fuscoluteella 896 

fuscoochrella 886 

georgiella... 907,916 

malifoliella 926 

obscurusella 898 

pallidochrella 828 

pcrsiceeella 859 

pseudoacaciella 881 

querciella 787 

quercifoliella 818 

rileyella 887 

versicolorella 902 

Dermestes  caninus 17, 46 

elongatUH 17,46 

frischii 17 

lardarius 17,46 

vnlpinus* 17, 46 

Dermestidee 17, 46 

I>er()dontidae 23, 48 

'  Derodontus  maculatus 23,48 

De<4crlptlon8  of  the  Larvec  of  some  Moths 

from  Colorado,  by  Harrison  G.  Dyar ...  309 
Descriptions  of  two  new  Species  of  Squa- 
loid  Sharks  from  Japan,  by  David  Starr 

Jordan  and  John  Otterbein  Snyder 79 

Desmocerus  palliatus 26,60 
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Deamoglyptus  crenatus 36,66 

Desmopachrla 89 

convexa 9 

Dexld® 121 

Diabrotica 62 

atrtpennis 28,62 

12-punctata 28,62 

vittAta 28,62 

Diachus 81 

aoratUB 28 

catarius 28 

levls 28,51 

palUdicomis 28 

Diadophis  regalis 161 

Diagramma  cinerascens 849 

punctatum 849 

Dialectica 409 

pnosmodiella,  new  species 409 

Dialytes  striatulns 24,49 

truncatos 24, 49 

Diamond  tai 622 

Diaperis  hydni 80, 58 

Diaphasia 760 

acus 760 

Diastictls  occiduaria 370,390 

Dibolia  borealis 29,52 

Dicaelus 88 

ambiguuH 7 

dilatutiiM 7 

clongatus 7 

ovalis 7 

politus 7 

purpuratos 7 

teter 7 

Dicerca 47 

asperata 21 

divaricata 21 

lepida 21 

obscura 21 

pugionata 21 

punctulata 21 

Mpreta 21 

var.  caudata 21 

var.  lurida 21 

Dichelonycha 49 

elongata 24 

f  uscula 24 

Dichomeris  ligulelln 921 

Dicrepidius 47 

ramicornis 20 

Dicrurids 290 

Dicrurus  andamanensis 290 

Dictyna  sublata 218 

Dictynld® 213 

Dictyoeoma 443,481,482,604 

burgeri 481.482,504 

temmincki 482 

Dlctyooomlns 448 

Didactylota 886 

bicolor 886 

snellenella 836 

DlUonia 824 

acnlata 824 

Dineutes 39 

assimllis / 9 

carolinns 9 
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Dineutes  discolor 

enutrglnatUH 

nigrior 

vittatUB 

Dinodenu 

minutus 

Dinogunellus 444, 

grigorjewi 

Dinopsis 

americanus 

myllsenoides 

DiochiM  schaumii 

Diodon  holacanthus 

DiodontidK 

Dfoedus  punctatUB 

Diphaulaca  bioolorata 

Diphreutes 

macTolepidotUB 

Diplochlla  latIcollI» 

DiplocoeluH  brunneuH 

nidis 

Diplotaxis 

harpeii 

Hberta 

sordida 

tri«ti8 

D^poBDa  nigra 

Diptera  from  North  America,  New,  by  D. 

W.  Coqulllett 

DiHcina  labiora 

DiBCodenis  tenebromis 

Discopoma 

circularis 

hirmita,  oew  species 

Diaonycha 

abbreviata 

caroliniana 

collate 

crenlcolliM 

glabrata 

penn»ylvaniea 

5-vittata 

xanthomelsena 

Dissemuroides  andamanensiH 

Dimemunis  malabariciis 

otiosus,    new 

name 

DlMtenia  undata 

District  of  Columbia,  A  List  of  the  Beetles 

of  the,  by  Henry  Ulke 

Ditemnus  bldentatus 

Ditoma 

quadricollifl 

quadriguttata 

Dolomedes  scrlptus 

Dolopius 

lateralis 

Dolops 641,701,703,780,731,734, 

bidentnta 641,704,731, 

discoidalis 641, 

doradis 704,730,731, 

geayi 641,704,730,786, 

kollari 641,708,730, 

lacordairei 

longicauda 

730,731,782,733,734, 
ranamm 704,731,787, 
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9 

9 

9 

9 

48 

23 

497,504 

497,504 

41 

12 

12 

12,41 

860 

860 

80,53 

29,52 

542 

542 

7,88 

17.45 

17,46 

49 

25 

25 

25 

25 

214 


594 

8,39 

221 

221 

221 

52 

29 

29 

•29 

29 

•29 

•29 

•29,62 

29 

'290 

290 

290 
26,50 

1 
22,47 
44 
16 
16 
216 
47 
20 

740. 741 
736,742 
703,739 
733,742 
737,742 
782,742 

638 

704, 

740,742 

740. 742 


Dolops  reperta 641,704,731,734,736,740,742 

striata 641,704.735,740 

Donaeia  sqnalis 27 

cincticomis 27.51 

distincta 27 

flavipes 27 

hypoleuca 3,27,51 

metallica 27 

palmata 27, 51 

piscatrix 27,61 

porosicollis 27 

posllla 27 

subtilis 27 

tuberculata 27 

Doras  niger 734 

Dorcaschema  altematam 26,50 

nigrum 26,50 

wildii 26,50 

Dorcatoma 48 

incomptum 23 

pallicome 28 

setulosum 23 

Dorcus 49 

parallelus 24,49 

Dorosomidse 327 

j  Doryphora  Juncta i 

j  piscipellls 779.780,781 

Dorytomus  breyioollis 33,55 

I  Draconetta,  new  genus 939, 956 

I  xenica.  new  species 939,940.956 

Draconettidffi 939, 968 

I  Dragonets 941 

I  (Callionymidffi)    and     related 

I  Fishes  of  the  Waters  of  Japan, 

I  A  Review  of  the,  by  David 

I  Starr  Jordan  and  Henry  W. 

j  Fowler 939 

Drapetes  geminatus 31,47 

Drassidse 212 

Drassodes 212 

Drassus  coloradensis '212,221 

Drasterius  amabilis 20, 47 

elegans 20,47 

Dromadidee S12 

Dromeeolus 46 

cylindricollls 2D 

striatus 20 

Dromas  ardeola 312 

Dromius  piceus 7,3s 

Dryobates  andamanensis 299 

Drj'ocoBtefl  granicollis 36, 66 

I  Dryophthorus  corticalls 36,56 

Dryops 46 

fastigUtus 19 

llthophilus 19 

Dussumieria  elopsoides 328 

Duymeeria  flagellifera 3'>4 

japonica 354 

spllogaster 354 

Dyar,  Harrison  Q.,  on  Descriptions  of 
the  Larvae  of  some  Moths  from  Colo- 
rado          369 

Dynastes  tityus 25,49 

D>*8chirius  globulosus 6, 37 

hsemorrhoidalis 6,37 

pilosus 6,37 

pumilns 6,37 
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Epicauta  peunnylvanica 32,54 

strigosa 32.54 

trichnw 82,64 

vlttata 32,54 

Eplcorthylis 906 

invereella 912 

Epienis 45 

pullcarius 17 

regularis 17 

Epigwa 869 

repens 858 

Epilachna  borealis 16,43 

Epinepheliiii  chlorostigma 341 

dlacanthus 341 

epiatictua 341 

flavocfieruleua 342 

f  uacoguttatus 341 

hcedti *12 

latifaaciatus 341 

merra 341 

tauvina 341 

Epiplatymetra  coloradarla 370, 393 

Epithectis 772, 774, 795, 816, 818, 819, 880 

attributella 795, 816, 817, 8W,  929 

bicoBtomaculella 799. 817, 877 

gallcegenitella 817, 819, 934 

«aundersella 817, 819 

subrimella 817,819,844,934 

sylvicolella,  new  species 817, 818 

Epitragus  anindinis 30, 52 

Epltrix 52 

cucumeris 29 

f  uscula 29 

pan'ula 29, 52 

Epunea  cortieina 18 

ericbsonii 18 

fulvesicens 18 

helYOla 18 

labllia 18 

obtusicollis 18 

peltoldes 18,45 

plaDulata 18 

rufa 18 

nifido 18 

Erchomus  laevis 13, 42 

ventrlcuhis 13, 42 

Eremobates  suUureus 220 

Eremobatidai 220 

Ergane  borealis 218 

Ergates  Kpieulatus 220 

Ergatis  molestella 797 

palliderosacella 786 

pudibundella 796 

roseoBUffusella 796 

rubidella 798 

Erica  cinerea 786 

Erigone 214 

Erimyzon 649 

sucetta  oblongus ...» 646. 709 

Eriogonum 384, 385 

Ernobius  filicomis 23 

granulatua 23 

luteipennis 23 

mollis 23,48 

Emogrammus 443, 489, 492, 504 

enneagrammus 489,491,504 

epallax,new  specicfl.  489,491,492, 504 


Emogrammus  bexa^rammus -480, 490, 491, 50< 

Eros 47 

aurora 2i 

mundus 22 

Hculptilis 22 

thoracicus 2L' 

trilineatus 23 

Eroiylathrls  exaratus 16. 44 

Erotylidse 16,44 

Esox  lucius T23 

uobilior 716 

Esthesoptis  claricollls 30. 47 

Etelis 343 

Etmopterus SO 

I  lucifer,  new  Hpeelcs TV 

I  Etroplus  fumosus 566 

I  Etsgilus .'we 

',  Eussthetus  americanus IS,  42 

I  Eubaphe  aurantiaca S70.  J73 

,   Euealia 619,620 

I   Eucatoptus 771,7^,822 

I  rubidella 798 

I  striatella 7»,K2 

Eucinetus 46 

morio 19 

punctulatus 19 

strigosus 19 

Eucordylea ^ 772, 807 

atruplctella 807, 929 

Eucrada  humeralis 23. 48 

Euderces  picipes 26, 50 

pini 36,50 

Eudocimus  mannerheimii 3:1.55 

Eudule,  unicolor 370, 3i» 

Eudynamis  honorata 308 

malayana 302 

malayana 302 

Eugnamptus  angUKtatus 33,54 

collaris 83,51 

Eulabes »2 

andamanensis 292 

Eulabetldae 292 

I  Euleptoramphus  longirostris 329 

I  Eulophias...... 442,477,508 

tanneri 477.478,508 

Eulophiins 442 

Eumeyricltia 771.920.922 

trimaculella 928 

Eumicrus  groasua 10, 40 

motschulskii 10,40 

Eumycterias  rivulatus 574 

Eupactus 48 

nitidus 23 

Euparyphus  amplus,  new  species 100 

apicalis,  new  species 99 

atriventris,  new  species 100 

crucigenis,  new  species .99, 100 

tahoensis,  new  species 98 

'   Eupatorium 912,925 

'  Euphonia  pectoralis 143 

violacea 144 

'  lichtensteinl 144 

minor 144 

var.  minor 144 

Euphoria  areata 25, 49 

fulgida 25,49 

herbacea 25,4J 
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Kuphoria  inda 25, 49 

sepulchralis 25, 49 

Euplectiw 41 

confluens 11 

congener 11 

diffieilis 11 

interruptus 11 

leviceps 11 

linearis 11 

pertenuis 11 

Eiipogoniiu<  pubeseens 27 

subannatus 27,51 

tomentoeuH 27, 51 

vestitiifi 27, 51 

Eapristocerus  cogitans 21, 47 

Kupsalis  minuta 35, 56 

Europe 46 

pallipennis 19 

Euryglossa 366 

Eiirymyrter  fasciatus 37, 57 

Eiiryopis  f  unebris 214 

Eurypelma  nisticnm 211 

Eurypogon  cali fornieiiR 19, 46 

nlger 19, 46 

Euryptera  lateralis 26, 50 

Eurystomus  orientalis 299 

Euryusa  obtnsa 11, 41 

Euscarthmus  margaritaetiveiitor 139 

margaritaceiventris 139 

Avuchereri 139 

EusphyruB 57 

walshii 37 

Eustrophus 63 

bicolor 31 

repandiis 31 

tomentosus 31 

Euthera  bicolor,  new  species 114 

Eutochia  picca 30, 53 

Eutrichites  zimmermanni 10, 40 

Eutyphlus  similis 11, 40, 41 

Euxenus  punctatus 37, 57 

EuxestuH 44 

punctatUB 16, 44 

Evagora 807, 808, 813 

apJcitripunctella 80s.  809, 9:i4 

cristatella 814 

difficilisella 817 

Evarthrufi 38 

sigillatus 6 

Rodalis 6 

Evenchelys,  new  genius 310, 327 

macrurus 327 

Evermann,  Barton  Warren,  and  David 
Starr  Jordan,  on  Notes  on  a  Collection 

of  Fishes  from  tlie  Island  of  Formosa. .  315 

Evippe 772,805,806 

leuconota 806, 929 

pruni foliella 805,  ^06 

Evolenes  exaratus 8, 38 

Excalfactoria  chinensis 310 

trinkutensis,  new  species*. .  2H7.310 

Exema  conspersa 27, 51 

gibber '27,51 

Exochomns  marginipennis 15 

3-pustulatus 15,43 

Exocoetidfe 330, 621 

Exorista  trisetosa,  new  species 110 

Proc.  N.  M.  vol.  XXV  -02— 


Page. 

Exoristoides  harringtoni,  new  species 110 

Fabricia  Infumata 120 

Fulagria  bilobata 11,41 

cingulatu 11 

dissecia 11 

qnadriceps 11 

venustnla 11 

Falco  leiicogaster 306 

peregrinus 307 

Koloensis 307 

Falconidae 304 

Fan  perch 5^ 

Fauna  of  the  Region  about  Mammoth 
Cave,  Kentucky,  Observations  on  the 

crustacean,  by  William  Perr>'  Hay 223 

Fells 238 

sequatorialis,  new  sf>ecie8 '237, 246 

albescens 240, 241 

armillata 240, 246 

armillatus 240, 246 

brasiliensls 239,241,246 

canescens 239, 240, 244 

catenata '239, 244 

centralis 246 

chibigouazou 237, 239, 246 

costaricensis,  new  spe<*ies  ..  238,240,245,249 

limitis 237, 241 ,  244, 2 15, 246, 248, 249 

maracaya 240 

melanura 240 

mexicana 238, 244 

cxrelot 2:i8, 239, 240, 246 

onva 2 17 

pardalis 23^,  239, 240, 

211, 2 12. 243, 244 .  245, 247, 248, 249 

minimus 241 

pardoides 241 

pseudopardalis 210, 244 

smithii 240 

Fidia  longipes 2X,  51 

viticlda -28,51 

Fierasfer 750, 751 ,  765 

acus 750 

imberbe 750 

kagoshimanus 751 , 765 

File  fishes 201 

Trigger-fishes,  and  Trunk-fishes 
of  Japan,  a  Review  of  the,  by 
David  Starr  Jordan  and  Henry 

W.  Fowler 2'>1 

Filistata  hibenialis 211 

Filistatidw 211 

Fishes,  Caproid,  or  Antigoniidte,  The  Re- 
lationship and  Osteology  of  the, 

by  Edwin  Chapin  Starks 565 

confused  with  Bryostemma  Poly- 
actocephalum.  On  certain  Spe- 
cies of,  by  David  Starr  Jordan 
and  John  Otterbein  Snyder  ....  613 
found  in  the  Waters  of  Japan,  A 
Review  of  the  Cha'todontid;e 
and  related  Families  of,  by 
David  Starr  Jonian  and  Henry 

W.  Fowler 513 

from  the  Island  of  Formosa. 
Notes  on  a  Collection  of,  by 
David  Starr  Jordan  and  Barton 
Wa  rren  Evermann 315 
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Fishes,  Hemibranehiate,  The  Shoulder 
Girdle  and  characteristic  Oste- 
ology of  the,  by  Edwin  Chapin 

SUrka 619 

Japanese,  Notes  on  little-known, 
with  Description  of  a  new  Spe- 
cies of  Aboma,  by  David  Stan- 
Jordan  and  Henry  W.  Fowler. .         573 
of  Japan,  A  Review  of  the  Blen- 
nold,  by  David  Starr 
Jordan  and  John  Ot- 

terbein  Snyder 441 

A  Review  of  the  ('ling- 
fishes  (Gobiesocidie) 
of  the  Waters  of  Ja- 
pan, by  David  Starr 
Jordan  and  Henry  W. 

Fowler 413 

A  Review  of  the  Drago- 
nets  (Calllonymida?) 
and  related  Fishes  of 
the  waters  of  Japan, 
by  David  Starr  Jordan 
and  Henry  W.  Fowler.  939 
A  Review  of  the  Ophid- 
ioid,  by  David  Stan- 
Jordan  and  Henry  W. 

Fowler 743 

A  Review  of  the  Opleg- 
nathoid,  by  David 
Starr    Jordan    and 

Henry  W.  Fowler 75 

A  Review  of  the  Trig- 
ger-fishi»s,  File-fishes, 
and  Trunk-fishes  of, 
by  David  Starr  Jordan 
and  Henry  \V.  Fowler.         251 

Fistularia 620,621,622.625,626 

petiraba 330,619,630 

Fislulariida; 330, 619, 621, 6'22, 624, 630 

Flag-raiser  perch 5-12 

Formica  exsectoides 40, 41 

fusca 45 

Integra 40, 41 

Formicariida- 59, 128 

Formosa,  Notes  on  a  (Collection  of  FiHhos 
from  the  Island  of,  by  David 
Starr  Jonlan  and  Barton  War- 
ren Evcrmann 315 

silver-tail 4S2 

Fornax 46 

badius 20 

calceatus 20 

homil 20 

Foster,  William  T.,  List  of  Binls  collected 

by,  in  Paraguay,  by  Harry  C.  Overholser  127 
FowlerHenry  W.,and  David  Starr  Jonlan, 
on  A  Review  of  the 
Chatodontidne  and 
related  Families  of 
Fishes  found  in  the 

Waters  of  Japan 513 

and  David  Starr  Jor- 
dan, on  A  Review  of 
the  Cling-fishes  {Go- 
biesocidse)  of  the 
Waters  of  Japan 413 


P»«c- 


Fowler,  Henry  W.,  and  David  8tarr  Jor- 
dan, on  A  Ro view  of 
the  Dra^fonet<«  (CaI- 
lionymida*)  and  re- 
lated Fishes  of  the 

Waters  of  Japan 

and  David  Starr  Jor- 
dan, on  A  Review  of 
the  Opbidioid  Fishes 

of  Japan 

and  David  Starr  Jor- 
dan, on  A  Review  of 
the      Oplcgnathoid 

Fishes  of  Japan 

and  David  Starr  Jor- 
dan, on  A  Review 
of  the  Trigger- fishes. 
File-fishes,  and 
Trunk-fishes  of  Ja- 
pan  

and  David  Starr  Jor- 
dan, on  Notes  on  lit- 
tle-known Japanese 
Fishes  with  Descrip- 
tion of  a  new  Spe- 
cies of  Aboma 

Fragaria 

Francenia  grandifiora 

Fraxinus 55. 56 

Fresh-water  Isopod  of  the  Genus  Man- 
I      easel  1  us  from  Indiana,  A  new,  by  Har- 
riet Richardson 

i  Fringilla  capensis 

!  cristata 

'  cucullata 

'  manimbe 

V  iolacea , 

Fringillida; 

Frog-fish 

I  Frontina  setlpes,  new  species 

j  Fundulus , 

}  heterocUtus 

I  limbatus 649.710 

I  occllaris 710 

I  FurnariidsB 60,132 


9^ 


•^1 


575 

55 


505 
146 
144 
144 
146 
144 
111 
460 
112 
619 
G41 


Fumarius  annumbi ]3i 

nifiw lil 

Gsediopais  cockerellii,  new  species 117 

facialis,  new  species 1 17.  lis 

ocellaris,  new  siHK'ies l\h 

Galeorhinida) 318 

Galeorhinus  japonieus 8b 

Galerita  bicolor 7,38 

janus 7. 38 

Galerucella  americana 28,.^ 

decora 28,52 

Integra '£^ 

notata 28.52 

notulata 28 

nymphajse 2S,52 

rufosanguinea 28.52 

tuberculata 28 

6-vittata 28 

xanthomeleena 28,52 

Gallinago 313 

(Jamasidsc 221 

Gamasus 221 
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Oammaridse 224, 423, 429.  4;M 

Oainmanj8 429, 432 

faHC'iatii.s 221 

Hmna;U8 4:i4 

propinquiw,  lU'W  spceU'H 224 

purpumK^cns,  new  npecles 4:W,  43 1 

t;astero8teida; 619, 620. 622, 624, 626 

GaHterosteoidea 620, 622, 623 

Ua«terosteus 620, 622, 625, 626, 628, 723 

biacuIeatUH 70m 

rataphraetiis 619, 626, 627 

Ga-vtroidea  cyanca 28, 52 

Gaurotes  cyanipenniM 26,  ."iO 

Gazu 483 

Gazza  cquula'formiN 338 

(ieisselanhanK 685 

Gelechia 370, 769, 770, 773, 774, 784, 811, 818, 

S31 . 8-16, 851 .  852, 853, 859, 867, 869, 874, 
875. 878,  KM,  8S5, 886, 887, 888, 889, 895. 
89tl.  897,  898,  899,  900, 901, 931 , 9:J6, 937 

abdomiiiclla,  new  species 852, 

86:i,  862, 863 

abella.  new  species 854. 889 . 

abietisel  la 808, 809, 934 

absconditella 801 

adapterella 890 

ad^ru>^t•lla 850 

aduneella 850 

a'quepulvella 917 

affinls 894 

a^rimonieUa .K50, 9:J5 

ftlac'ella 909 

all)ilorella 853,861,862,936 

albimaixiiiella 827 

albi.s|mrsi>Ila 8W,  877 

albistriKella 890 

albomaeulellrt s'j9.  860 

altMmiarKinella 827 

ambr<)«ltella S91 . 913 

amorphella 891 

anursiella 371,407,851.874,875 

anKiistlpennella 891, 93.J 

u|»icilinella 843, 9;i5 

apic'ineella 843 

npiristrlKclla 813,814 

apieitripuneU'Ua 808, 809 

arKentiall>cUa 892 

aixentlfera moo 

arisU'l la,  new  Hin^'eies 85:{.  >t66 

arixonella,  new  Hpeeie«. .  851, 856, 8.')7, 8.\s 

arnieniella 792, 793 

attributella 817 

altritella 892 

aurimaeulella 892 

badioniaenlella 892 

barnesiella.  new  species 855, 875 

ba.sifa.sc'iella 787  i 

basistriKella 787 

basquella 862, 853, 864 

belangerella 788  ' 

bellela 796  I 

beneficentella 888 

biannlella 854,873.875  I 

bic()8tomacuIelIa 817.   ' 

818,855,879.880,881,893  . 

bidiHcomaculella 850,914,915  , 

bilobella 911 
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<Jele<hiablmaculella 854,859 

birainiraaculella 855, 881, 986 

biKtrigella 892 

b«>s<iuella 864 

bmckenridgiella 894, 984 

bnimella 898,935 

Cecelia 882 

canopulvella 893 

caplte<K'hreUa 893 

carycpvorella 893 

casMella 893 

cercerLsella 8W,  855, 856, 857, 859 

eerealclla 782 

chainberHella 913 

eilialileella 780 

cilialineclla 777 

cinerella 779,822 

cockerelH,  new  species 855,871 

collinusella 831 

colomdensiM,  new  «pecie8 854, 857 

eonclniiisella 844 

concinu8ella 844 

concliiHclla 846,847,852,866,886,887 

confuwlla 854,859 

cc)nHina*«eIla 819 

consonella H45,  H46 

continuella 8W,a59,860.861 

coryllella 903 

eostanifoella 909 

cwtipunctella 861 

ciwtorufoella 909 

ereseentifasciclla 846, 847, 887 

crlstatella 814 

criHtifa-Mciella 820 

decemmaculella 894 

den  tel  la,  new  sp*.«cies 853, 862 

depresw»strigella 867, 868, 869 

depUKHOKtriKella 867 

detersella 8*1,934,935 

dimcilisella 817,894 

disconnnulella 894 

diNcitanuIella 894 

diwMH'clla 874 

diKcomacuIella 892 

dLsconotella 802 

di«co<K*eleHa 874 

diw«K)ci»Ila 874 

disccKK'ellella 801,8.54,874 

disc(H)ecella 874 

discostrijfclla 894 

dorsivittella 808,813 

dubitella 911 

dyariella,  new  .Kpecles 855, 877 

elcKantella 799 

epijppcl  la 858 

flavieorporella 895 

flavicoHtel  la 908 

flavocostella.... 908,937 

flexurella 895,937 

fonnasella 884 

fragmentella 786 

fullonella W9 

fnngivorella 798, 983 

fuscoliniaella 890 

fiLscolinianella 890 

fuHColuteella 8% 

fuM^omaculella 895 
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Gelei'hia  fusfoochrella 885 

fuscopallidella 812 

fuscopulvella 898,901 

fuscopunctella 895. 931 

fuscoteniaella 854, 890 

fusootanniella 890 

fuscotinlaella 890 

gallsegenitella 819,934 

galloeasteriella 825 

gallcBdipIopappi 826 

gallcBfiolidaginis 824 

geniinella 819 

gilvlscopella 813 

gil voliniella 803, 933 

gll  vomaculella 896, 936 

gllvowopelJa 934 

glandifera 788 

glandiferella 788,789 

glandifuella 788 

gleditwhiaella 805 

glwhinella 779,780,822 

glyeyriztBella 896 

glycyrrizoeella 896 

goodellella 909,910 

griseaella 896 

grisella 896 

griseochrella 896 

grissefawiclla 791,886,887 

hallipalpUH 911 

hermanella 792, 793 

hermonflla 792 

hibiscella,  new  species 854, 869, 871 

insequepulvella 913,914 

Inconspicuella 779,822 

iniKMnicUa 845 

inscripta 820 

inserrata 908 

intennedleHa 797 

juncidella 911 

labradorica 897 

labradoriella 897,936 

lacteiisochrella 897 

lactifloeella 914 

latifas<-lolla 785 

lavernella 833 

leuconota 806 

lindenella,  new  species 855, 876 

lltiirella 897,903 

liturosella 885 

longifaw'iella 784, 785, 931 

lugubrella 854, 8(U,  936 

lyneeella 855,879 

maculatusella 897 

raaculimarginella 855, 881 

raaciilomarginella 881 

marmorella 823,892 

mediofuseella 8M,885,936 

railleriella 898 

mimella 898,937 

miiiimaculella 853, 867 

minimella 802 

minimmaculella 867 

molest  ella 797 

monumentella 855, 888, 898 

nigratomella 843. 935 

nigrella 842 


Gelechia  nigrimaculella,  new  species 855, 880 

niveopulvella M7 

nundinella 856,S88 

obliqulfasclella 7S© 

obliquiatrigella fill 

obscurella flBS 

obseuroocelella 854,87* 

obscurofluffuftella 854, 888,  S93 

obftcurusella 89^ 

occidcntella 855,880,884 

ocelella 873 

ocellella 371, 408, 873 

ocherf  uscella 9B9 

oehreocofitella 846 

ochreofuseella 899 

ochreoetrigella 831,854,869,870,871 

oehreomiffiiBella 854,867,868,869 

ochripalpella 909 

octomaeulella 830 

olympiadella 856 

operculella 821 

orella 788 

omatifimbriella 899,9SS 

oronella 7>ft 

packardella 851,865,866 

pallidagriseella 899 

pallidegrii«eella *. 89» 

palliderosaeella 786 

pallidochrella 828 

pallipalpis 911 

palpialbella 809 

palpialella 899 

palpiannulella 801.841,898 

palpilineella 841 

panella.new  <ipeeie8 854,889 

panripulvella 899 

paulella,  new  species 853, 866 

pedmontella 829 

pennsylvanica 852, 855, 8i> 

persicsBella 869 

petasiti« 8K»,888,916 

physallella 802,899 

physalivorella 833, 831 

pinifoliella 830 

piacipalis 779 

piscipellis 779,780,781,822 

plutella 909 

pravinominella 371,407,846,856,875 

pninifoliella 806 

peeudoacaciella 855, 881, 882, 883 

pudlbundella 796,797.798 

pullifimbriella 900,936 

pulluaella 900 

punctiferella 804.900,937 

purpureof  usca 910 

quadrimaeulella 846,847,876 

querciella 787 

quereifoliella 879 

queroinigracella 78S 

quercinlgrseella 7S6 

quercivorella 786,818 

quinella 854,866,867 

quinqueannulella *815 

quinqueeristatella 786 

refusella 849 

rboifnictella 845,936 
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Gelechia  ribeuella 371,407,864,860 

rileyella 854,887 

robiniaefollella 812.813 

robiniella 812 

rooamiffuflella 796 

roseosufluaella 796,982 

rubensella 798 

robldella 798,933 

rufusella 849, 850. 901, 915 

•  saliclfungriella 798,933 

sapharinella 832 

saphirineUa 832 

saimdersella 819 

scutellarieeella 834 

sella 788 

sequax 855, 884 

serotinella,  new  species.  852, 856. 882, 930 

serratipalpella 829 

setosella 911 

almiliella 779,780 

simpliciella 900 

sistrella.  new  species 853, 862 

solanella 821,822 

solaniella 779,780,822,901 

striatella,  new  species 854. 868 

subolbusella 900,901 

subruberella M9,850.916 

suffusella 901 

superbella 799 

sylvaecolella   859 

tephriasella 856, 886 

ternariella 859 

terrella 821 

thomcealbella 863, 867, 901 

thoraceochrella 901 

thoracestrigella 901 

tobacella 821 

trialbamaculella 851,858,859 

trifasciella 861,862 

trilineella 865,873 

trimaculella 859,860,914,927 

triocelelJa 830 

trlocellella 830 

tristrigella 861 

trophella,  new  species 864, 860 

unctella 371,407 

unctulella 851,878,936 

unifasciella.  new  species 858, 866 

unistrigella 901 

vagatioella 814 

vagella 885 

variabilis,  new  species aSS,  871, 876 

variella 809 

vernella 855,880,881.884.936 

vereicolorella 902 

versutella 371.408.856,878 

viduella 897, 936 

violaceofusca 874 

wacoella 902 

walsinghami 865,885,886 

Gelechlid 796,853.856,922 

GelechUdse . . .  370, 406, 770, 771, 794, 900, 913, 931, 937 
A  Revision  of  the  American 
Moths  of  the  Family,  with 
Descriptions   of   new   Spe- 
cies, by  August  Busck 767 
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Gelechiidae,  Supplement  to  the  Revision 

of  American 931 

Genicanthus 544 

lamarckii 544 

Oeocichla  albogularis 296 

Geodromicus  csE»vm 14, 42 

nigrita 14 

Geometridfie 388 

Geopinus  incrassatus 8, 38 

Geothlypis  sequinoctialis 142 

eequinoctialis  . .  142 

auricularis 1 12 

chiriquensis ....  142 

velata 142 

cucullata 142 

velata 142 

Geotrupes 49 

balyi 24 

blackbumii 24 

egeriei 24 

hornii 24,49 

semiopacus 24 

splendidns 24 

Geron  sigma,  new  species 101 

Gerrbonotus  kingii 151 

Gerridae 362 

Gibbium  psylloides 23,48 

Gilia 403 

Gillias 444 

jordani 444 

Ginhagi •280,560 

Gin-kawamuki 253 

Ginpo 468 

Glanis 320 

asotufi 320 

Glauce 772, 783 

pectenala;clla 783 

GlaucoAoma  burgeri 342 

hebraicum 342 

Gleditschia  triacanthos 62, 56 

tricanthos 790 

Glossogobius 361,362 

brunneuH 361,362 

Glycyrhiza  lepidotn 896 

Glyphldocera 771. 772,916 

afquepulvella 917. 930 

floridanella 917 

Glyphlsodon  abdominalis 352 

coelestinus 362,353 

marginatus 352 

saxatills 362.353 

sordidus 353 

Glyphonyx 47 

reclicoUis 20 

testaceus 20 

Glyptias 577 

Glyptina 62 

brunnea 29 

spuria 29 

Glyptobaris 66 

rugicollis 35 

Glyptoma  costale 1 4. 42 

Glyptoscelis  barbata 28. 61 

pubescens 28, 51 

Gnatbocentrum 549 

centrognatbum 549 
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Gnathostomata 640 

GnathotrichuB  asperulus 36, 56 

matoriarius 36, 56 

Gnorimochcraa  eoquillettella 405 

Gnorimosehema 405,773,789, 

823, 825, 828, 830. 8S1 ,  834, 869, 935 

alblmarginella 8*24,827 

baccharisclla,  new 

species 824,825.827 

bankfliella,  new  species .        824, 

832,833 

batanella,  new  species . .  824, 833 

brackenridgiella 934 

collinusella 824,831 

eoquillettella,  new  spe- 

cit« 371,405,821,826 

dudiella,  new  species...  824,828 
florella,new  species  ....  823,832 

galliBa-steriella 824.825 

galhpflolidapinis....  824,825,929 

henshawiella 831 

lavernella 824, 833, 8*4 

och  rt>ostrigella 824, 831 

f  »ctomaculella 824, 830, 831 

pallidochrella 789.824.828 

pedmonU»lla 824,829 

saphirinella 824,832 

scutellariceella 824, 834, 935 

semicyclionella,        new 

species 824, 828 

serratipalpella 823,829 

terracottella 823 

tetradymiella,  new  spe- 
cies  821.8»4 

triocellella 824,830,833 

Gnorimns  maculosus 25, 50 

Gobiesocidie 413 

of  the  Waters  of  Japan.  A 
Review  of  the.  by  David 
Starr  Jordan  and  Hcnr>'W. 

Fowler 413 

Gobiidae 361,571 

Gobioclinns 448 

GobiuH  platyceplialus 361, 362 

Goes  debllis 26,  .'iO 

oculttta 26,50 

pulchra 26. 50 

pnlvenjlenta 26, 50 

tessellata 26, 50 

tigrina 26, 50 

Gong  ringer 517 

Gono<.'ha'todou 530 

triangiilnin 530 

GonopteniH 549 

mrerens 549 

Gracilaria 409 

pnosmodioIla.newHpeeies.  n71,408, 409 

thermopsellrt 371, 409 

Gracilia  niinuta 25, 50 

Graphoderes  libems 9. 3l» 

Graphojis 51 

cnrtii>ennis 28 

marcassitji 28 

pnbescens 28 

GraphtivSa  couspersa 213 

Graucalu  ;  dobsoni 292 


(Jriburius  eqaestris 28,M 

Grindelia  squarrosa 375 

(JrLsea-Ila 774 

Grynocharis  4-Iineata 19 

quadrilineata 46 

(^unnellops 442, 475, 508 

rosea 503 

roseus 475 

Gunnellus  anguillaris 500 

apoa 4SJ 

dolichogaster 471 

fasciatus 474 

gnenlandicus 478 

muropuoides 474 

nebulosiis 468 

nibcrrimus 472 

Gnntheria 355 

centiqnadra Si5 

(}ymnelina> 746 

(iymnetron  teter 34, 56 

( }  vTun  omm  a 120 

qnadrisetosa.  new  species  ..  VJO 

(f ymncwarda  alletenita 336 

(i>Tnnothorax 327 

pescndoris,  new  species  . . .  316. 336 

Gymnotus 750, 751 

<  Jynandropus  hylacis .s,  39 

G  yrinidie 9, 39 

Gyriuus 39 

jpn«H>lus 9 

analis 9 

rockinghamensis 9 

ventralls 9 

Gyropelt  is C39 

bidentata 736 

discoidalis 739 

doradis 639, 733 

geayl 736 

kollari 639,732.739 

longicanda 639, 732 

ranarum 541, 737 

reperta 734 

striata , 735 

Gyrophapna 41 

corrus<'nla 12 

flavicornis ll 

vinula 11 

Ilfldentpcns  subterranens 420 

Hadrobregmns 48 

carlnatus 23 

errans 23 

Hamonia  nigrieornis 27,51 

Hreniulida' 75,318 

Hahnla 214 

Hako  f  ugu 2*) 

Halcyon  davisoni 301 

occipitalis 301 

pileatus 300 

satnratior :W 

llallaetus  leneogaster 306 

llalir'h*prcs 855 

Haliplidie 8,39 

Haliplns  faKclaiiLs 8 

punetatns 8, 39 

ruflr(»lll8 8.39 

t  rior»si8 8, 39 
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Halisidotamaculata 370,374 

var.  alni 370.374 

HallomenuB 53 

debilis 31 

scapularis 31 

Haltica  amoena 29,52 

chalybea 29, 52 

fuscosenea 29, 52 

ignlta 29,52 

marevagan8 29, 52 

rufa 29 

Hamalati  wa  grlsea 217 

Haplandriih  ater 30, 62 

fcmoratus 30,52 

'inrmoniapiota 15,43 

I  In  ri  lal us  aiitumnalis 8 

calij^no8U8 8,39 

dichrous 8 

erraticus 8 

faunus 8 

herbivagrus 8 

nitidiilus 8 

pennsy  I  vanicus 8 

RpadicvuH 8 

var.  compar 8 

var.  erythropus 8 

var.  lonjfior 8 

viduiw 8 

viilpeculus 8 

Harpunw 651 

fa.MciatU8 552 

HatatatcKlal 642 

Hay,  William  Perry,  on  Observations  on 
the  criiKtaecan 
Fauna  of  Nieka- 
jack  Cave,  Ten- 
nessee, and  Vicin- 
ity   417 

on  Obnervationfl  on 
the  cruHtacean 
Fauna  of  the 
KeKlon  about 
Mammoth     Cave, 

Kentucky 223 

Helianthemum 884 

Helianthus 908 

pumilus 398, 399 

Helice 772,789,804 

gleditschia'lla 806 

palidochrella 805 

pallidochrella 789, 804, 806, 929 

Heliophila  adjuta 195 

adonea 193 

araygdalina 194 

bicolorata 206 

dia 191 

farcta 208 

flabilis 189 

lapidarla 196 

1  iga  ta 189 

oxygale 182 

pallida 1^5 

patricia 207 

pertracta "  183 

phragmatidicola  var.  texana.  197,199 

pilipalpis 179 

profgracilis 207 


Page. 

Heliophila  rimosa 190 

subpunctata 180 

Heliothifl  phlogophagiLs 370, 374 

Helluomorpha  bicolor 7,38  . 

Digripennis 7,38 

Uelmitherus  vermlvonw 141 

Helochares  macnlicollis 9, 39 

HelocombUB  bifidus 9, 39 

Hclodes 46 

fuscipennis 19 

pulchella 19 

thoracica 19 

Helophorus  inquinatus 9, 39 

lineatus 9,39 

Helops  aureus 30,53 

amerinanu8 80, 63 

micans 30,53 

venu8tU8 80,53 

HcmibarbUB  barbus 322 

Hemibranchiate    Fishes,  The    Shoulder 
Girdle  and  characterLstic  Osteology  of 

the,  by  Edwin  Chapin  Starks 619 

Hemibranchii 623 

Hemicha^todon 530 

capistratus 530 

Hemicrepidius 47 

bilobiitus 21 

decoloratus 21 

memnonius 21 

Hemileuca  mala 370,371 

nevadensis 370, 371 

Hemipteronotus  verrens,  new  species.  316, 354, 356 

Hemlptychus 48 

gravis 23 

nigritulus 23 

punctatus 23 

ventralis 23 

Hemiramphidte 621 

HemiramphuH  commersonl 329 

far 329 

fascicularis 20,46 

georgli 329 

HeraiscylliidjB 316 

Uemi  taurich  thys 641 

polylepis 641 

strigattut 641 

Hemitautoga 366 

Hemltriccus 64 

diops 64 

paroroietUM,  new  species 64 

Henioi'he M2 

Heniochus 529,  M2, 563 

acuminatus 543 

macrolepidotua 542, 644, 663 

Henoticus  serratus 16, 44 

Hepatus 661 

hepatus 651 

Herpsil(X!:hmus  ruflmarginatus 128 

rufomarginatus 128 

variegatus 128 

Herpyllus  ecclesiasticus 212 

Herspurus  monoceros 669 

Hesperobsenus 46 

ruflpes 19 

Hetaerius  brunnipennis 17, 45 

Heterachthes  ebenos 2fi,  5G 

quadrimaculatUH 26,50 
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Heteroc'eridap 19, 46 

Heterocerus 46 

brunneii« 19 

collaris 19 

pU8iIIU8 19 

ventralis 19 

Heteromyia  prattii,  new  Rpec'ies 88 

Hetcropelma  unioolor 135 

virescons 135 

Heterothope  pusio 12. 41 

HettKinLs  cinerea 26, 50 

Hexarthrum  ulkel 36, 56 

Hibiscus  mos("heuto8 52, 870 

HierichthyH,  new  gfiiiw 744, 765 

enrrj'ptt'S,  new  sptnies 744, 765 

Himatiuin  conicum 36, 56 

errans 36, 56 

Hippodamia  convorgtMin 15 

glaeialiK 15 

imrenthesis 16 

13-pnnctata 15, 43 

HippogloHHoides  plalessoides 707 

Hippopsis  lemniwata 27, 51 

Hinindo  esculonta 801 

H  i  sh  i  dai 522 

Hister 45 

abbreviatns 17 

americanus 17 

bimarulatUN 17 

bipIagiatU8 17 

eivilis 17 

ct^natUH .^ 17 

ourtatiis 17 

depurator 17 

f(pdatU8 17 

harrisii 17 

immunis 17 

indiHtinetus 17 

interruptua 17 

la-vipCB 17 

marginiooUlR 17 

merdariuH •  17 

16-8triatUH 17 

Hisk^ridae 17, 45 

Holaranthus 529, 544, 547, 563 

lenoopleura 547 

ronin,  new  species 545, 646, 563 

septentrionalis 545, 547. 563 

tibicen />15, 547, 563 

tricolor 544 

Holbrookia  maculnta  approxinians 150 

Holcocera 920 

Holocanthus 565 

Holocentridje XM,  367 

Holocentrus 666 

Hololepta 46 

fossuluris 17 

lucida 17 

Holoparamecus  kiinzei 18, 46 

Holostrophus 53 

bifiKsciatns 31 

Holotburia 750 

Holotrachys 334 

Holotroi'huH  lavicHUda 14. 42 

Hoinalium  cribruni 14 

diffusnm 14,42 

fractuni 14,42 


P5MC 

Homalium  hamatum 14.  t 

humer(.)8um 14.  £ 

repandum 14.  C 

ruflpen H 

Homalocranion  boucourti 1  a 

coronatum 1^7 

Homalota  plana II 

Hoplandria  lateralis 11, 41 

Hoplegnathus 7^ 

fa^riatus 7*. 

maculo8iis 77 

punctatns 77 

Hoplia 4» 

modeflta 24 

mucorea 24 

trivialis 24 

Hoplobmtnla 754, 760, 7^ 

armata 760, 766 

Hoplognathu.s  fa.*4ciatus 76 

krusenstemi 76 

punctatus 7: 

HoristonotUH  curiatus 20, 47 

Horraisous 57 

Haltator 37 

Hormorus  undulatus 33.54 

Hornia  minutipennis 32, 54 

Ht)r8t>-face  wraper 266 

Huachuca  Mountains,  Arizona.  The  Re|>- 

tiles  of  the,  by  Leonhard  Stejneger 149 

Hyale 902,908 

coryliella 90s 

Hyalomyodes  dorsalis.  new  species 108 

triangulifera 109 

Hydaticus  bimarginatiis 9. » 

Hydnocera is 

humeralis 23 

longicoUis 23 

pallipenniB ." 23 

tabida 3 

unifasciata 23 

verticalis 23 

Hydnvna  pennsylvanica 9.» 

Hydrioniene  trifa,sciata 370,88? 

Hydrobius  f uscipes 9 

globosuH 9 

tesselatus 9,40 

Hydroi'anthns  iricolor 8 

Hydrocuthus ,^ 

HydnM'haris 39 

obtu.satus 9 

Hydrochus  inarqualis 9,39 

scabratufl 9.39 

Hubcupreus 9, 89 

Hydrocyon 732 

brevidens 7il 

Hydrophilida' 9 

Hydrophllus  ovatus 9,39 

triangularis 9,39 

Hydroi>orn8 39 

americanns 9 

concinnus 9 

conslmilis 9 

inomatus 9 

mellitius 9 

modestus 9 

niger 9 

oblitus 9,39 
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Hydroportw  proximus 9 

pulcher ^ 9 

sericeus 9 

Rtriatopunetatufl 9 

undnlatUH 9 

villopiiM 9 

HydrovatUB 39 

piistiilatiiH 9 

HylaHteH 56 

cavemosus 36 

porculus 36 

tenu4s 36 

Hyleslnus  aculeatua 36,56 

fasw^iatiifl 36, 56 

npaculus 36,56 

Hylobius 55 

pales 33 

Hylotrupes  bajulus 25, 50 

lif^ieus 25. 60 

Hylurgops  pintfex 36,56 

Hymenorus 53 

communifl 30 

niger 30 

obwnrus 30 

piIo8ii8 ?0 

ruflpes 30 

H>'patima 937 

RUbsenella 937 

Hy  peraspia 43 

bigeminata 15 

fimbriolata 15 

lewisii 15 

pratensls 15 

proba 15 

signata 15 

undnlata 15 

Hypericum  fruticosa 815 

1 1  yperplaty.s 51 

asperaus ." 27 

Hyp*K*(eluH 46 

f  rontosus 20 

terminalis 20 

Hyp<iKJalcuH  guttatiiH 131 

Hypolamp«<is  pWot^ 29, 52 

Hypophlueus 63 

cavus 80 

imralleliw 30 

piliger 30, 53 

thoracleUH 30 

HyporhagUH  punrtulatus 4, 31, 53 

HyporhamphUH 621 

unifaHciatu.s 621 

Hypota^nidia  obseurlor 312 

ob«euriora 312 

HypothenerauM  diyKimiliN 36, 56 

enidlttis 36,66 

Hypothymi.M  axuix'a 296 

tytleri 296 

Hypsinotus 521 ,  523 

benhatatate 523 

nibescens 521, 523 

Hypfdpetes  nlcobariensis 289 

Hypulus  concolor 31, 53 

lituratus 31, 63 

vaudoueri 31,53 

lehnea  laticornis 23, 48 
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Ichthyorhamphoe 76 

pappei 76 

Icliw 218 

fidmllifl 218 

Icteridae 68,143 

Icterus  pyrrhopterus 68, 143 

ai^optllus,  new  sub- 
species   68 

compsus.  new  sub- 
species   68 

pyrrhopterus 68 

Idiofltethus 56 

iubulatus 35, 56 

Idotea 421 

Ikltakuhagi 559 

Ilarchesorbis 356 

Ilarchidffi 75.76.a56 

Ilisha  elongata 328 

Ilybius  biguttulua 9, 39 

Indiana,  A  new  fresh-water  Isopod  of  the 
Genus  Mancasellus  from,   by  Harriet 

Richardson 506 

Ino  reclusa 4, 16, 44 

Insectum  aquatlum 637,  ?22 

lole  nicobariensis 289 

Iphidea 677,601 

Ipimorpha  pleonectusa 870, 381 

Ips 46 

confluentus 4, 18 

obtusus 18 

quadriguttatus 18 

sanguinolentus 18 

Irena  puella 289 

Ischalia  costata 33,54 

Ischiodontus 47 

soleatus 4, 20 

Ischyrus  4-punctatus 16, 44 

Ishidal 76 

Ishigakidai 77 

Isoglossa  hastata 397 

Isoinira 63 

quadristriata 30 

sericea 80 

valida 30 

Isoplastus  fossor 10, 40 

Isopod  of  the  (Jen us  Mancasellus  from 
Indiana,  A  new  fresh-water,  by  Harriet 

Richardson 606 

Isopod  of  the  Genus  Pseudarmadillo  from 
C'uba,    A    new   terrestrial,  by  Harriet 

Richardson 609 

laopoda 226,420 

Itachi 766 

-uwo 764 

Ithycerus  noveboraeeusis 33, 65 

Itomaki  fugu 284 

I va  frutescens 799 

imbricata 835 

Japan,  A  Review  of  the  Blennoid  Fishes 
of,  by  David  Starr  Jordan  and 

John  Otterbein  Snyder 441 

A  Review  of  the  Chartodontidse  and 
related  Families  of  Fishes 
found  in  the  Waters  of,  by  Da- 
\id  Starr  Jordan  and  Henry  W. 

Fowler 613 
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Japan.  A  Review  of  the  Cling-fl8he«  ((J«- 
blr-<M'ida)  of  the  Waters  of,  by 
I).ivi«l  Starr  Jordan  and  Henr>' 

W.  Fowler 4i:^ 

A  Review  of  the  Dragoneta  ((!al- 
lioiiymida')  and  related  Fishes 
of  the  Waters  of,  by  David  Starr 
Jonlan  and  Henry  W.  Fowler. . .  939 
A  Review  ef  the  Ophidioid  Fishes 
of,  by  David  Htarr  Jordan  and 

Henry  W.  Fowler 7 13 

A  Review  of  the  Oplegnathoid 
Fishes  of.  by  David  Starr  Jordan 

au<l  Henry  W.  Fowler 75 

A  Review  of  the  Trigger-fish i»s. 
File-fishes,  an<l  Tnink-flshes  of, 
byDavid  Starr  Jordanand  Henry 

W.  F(»wler 2.'»1 

lH*«^riptions  of  two  new  SfMH-ies 
of  S«]iiAloid  Sharks  from,  by  Da- 
vid Starr  J<»rdan  and  John  Otter- 

iM'in  Snyder 79 

Japanese  Fishi's  with  Deseriptioji  if  a 
new  S|M'cief<  of  AlsHna,  Noles  on  little 
known,  by    David   Starr  Jordan    and 

Henry  W.  Fowler f>73 

John  dories M-l 

Jordan,  David  StJirr,  and  Barton  Warren 
Kvemmnn.on  Notes 
on  a  r4)lleetion  of 
Fishesfrom  the  Is- 
land of  Formosa .  ;il5 
and  Henry  W.  Fow- 
ler, on  A  Review 
of  the  rhattslon- 
tidtt'  and  relattnl 
Families  of  Fishes 
found  in  the  Wa- 

ti'rs  of  Japan '*V.\ 

and  Henry  W.  Fow- 
ler, on  A  Review 
of  the  Cling-flshes 
((tobiesocidft')  of 
the  Waters  of  Ja- 
pan    413 

and  Henry  W.  Fow- 
ler, on  A  Review 
«)f  the  Dragon«'ts 
fCallionymida') 
and  related 
Ki*ihes  of  the  Wa- 
ters of  Jafwin 939 

and  Henry  W.  Fow- 
ler, on  A  Review 
of  the  (>i>hidioid 
FiHhe«<  of  Ja[»an  . .  7t:i 

and  Henry  W.  Fow- 
ler.on  A  Review  of 
the  oplegnathoid 
Fi>lH*sof  Ja{>an. ..  ";:, 

and  Henry  W.  Fow- 
ler, on  A  Review 
of  the  Trigger- 
fishes,  File-tishes, 
and  Trunk-fishes 
of  Japan 'J'»l 


Paire. 
Jordan.  David  Starr,  and  Henry  W.  Fow- 
ler, on  Nt>t««  CHI 
little-known  Jap- 
anese Fishes  With 
Deneription  of  a 
new     Species     of 

Aboma 573 

and  John  Otterbein 
Snyder,  on  A  Re- 
view of  the  Blen- 
noid  Fishes  of  Ja- 
pan    441 

and  John  Otterbein 
Snyder,  on  IH*- 
Hcripti(m8  of  two 
new  Species  of 
Squaloid    Shark?* 

from  Japan 79 

and  John  Otterbein  j 

Snyder.    On    eer-  ' 

tain  Species  of 
Fishes  confu'HHl 
with  Br>-oetemina 
FolyttctocephA- 

lum 613 

Julis  hortnlanus s^ 

Jurinia  adusta lat) 

hi8tric<»ide8 lao 

raetalllea lao 

Kaeru-uwo 460 

Kagamidai 515 

Kttgokakidai 541 

Kamisori  uwo 4fC 

Kanetataki 517 

Kawahagi 2W 

Kawamuki 261 

Kazunagi 480 

Kentoeapros 2S3 

Keris 5W 

anginosiis 5f»,559 

Kikoblsha 77 

Kinjakuiio 545 

Kinostemon  sonorlense H9 

Kizinouwo 560 

Kloss.  Mr.  C.  B..  and  Dr.  W.  L.  Abbott. 
Birds  eolleeted  by.  in  the  Andaman  and 
Nieol)er  Islands,  by  Charles  W.  liieh- 

mond 2S7 

Knave  tai  or  pereh .'i35 

KniiK>legus  eyanirostris 139 

Komoniuwo 256 

Kongofugu 2Si 

Ktihlia  marginat4i »« 

Ktihliida' S40 

K  u  n.hagi 268 

l^l>eo - 321,322 

sparoides 322 

I^bidomera  ellvieollis 28.51 

l^brlda* 353.867 

Ijibrisomus 448 

Ijibrns  JHiKmieus 353 

wxfasi'iatus S^ 

I^aeeobius  agilis 9.39 

Ijieeophilns 39 

fascMatiis 8 

maculoHUs 8 
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Leopardus  pictus 240 

Lepadogaster 414 

minimum 414 

rostratus 414 

Lepadogasterinee 413 

Lepldf>ch«?todon 530 

unimactulatiLS 530 

Lepidopterous  Family  Ncx'tuidae  of  lK)real 
North  America,  Contributions  toward 

a  Monograph  of  the.  by  John  B.  Smith.  159 

Lepidostens  ossens 712, 714 

Lepidotrigia  alata 361 

bOrgeri 361 

Lepinoma 448 

Lepomls  gibbosus 646 

Leptacinus 41 

cephaliciLs 12 

longieollis 12 

nigrituhiH 12 

Leptarctia  California^ 370, 373 

Leptinidae 10. 40 

Leptinotarsa  decemlineata 28, 51 

juncta 28, 51 

lyeptiniis  testaceus 10, 40 

Leptoblenniiis 499 

serpentinuH 499 

Leptobohi8  atavus 609 

collicia 610 

Leptocephalida' 326, 573 

LeptocephaliiH 326 

nystromi 573 

Lept(X!linuH. 444, 498, 504 

acyleatus 498 

raaculatUH 498, 504 

Leptogeniu8 42 

LeptogunelluH 499 

gracilis 499, 500 

Leptolinus  rubripennis 12. 41 

Loptopogon  amauroccphalus 138 

amauroce- 

phaliLs ...  138 

icastus  ..K..  138 

pilcatUH 138 

tristis 138 

Leptoschema  bicolor 21, 47 

Lcpt4tstylu8 51 

aculiferus 26 

biustUH 27 

collarLs 27 

commixtus 27 

macula 27 

parvus 27 

Leptotrachelus  dorsalis 7, 38 

Leptura 50 

circumdata 26, 50 

cordifera 26, 50 

emarginata 26, 50 

haematites 26. 50 

lineola 25,50 

marginata 50 

mutabilis 26, 50 

nitens 26,50 

proxima 26, 60 

pubera 26, 50 

rubrica 26 

subargentata 26 


Leptura  subhamata 36,'* 

vaganfl 26,  Si 

vlttata 36. 56 

Lepturges 51 

facetus S 

quercus 27 

signatufl T 

symmetricus ST 

Leptusa fl 

opaoa 11 

Lernea 642 

Lespedeza C 

Lesteva  palllpes 14,C 

Lethla  trivlttata 35 

Lethrinus  leutjanus 350 

richardsoni tad 

l^ucania 16®,  2IM,  30P 

A  Revision  of  the  Moths  re- 
ferred to  the  Genus,  with 
Descriptions  of  new  Species, 

by  John  B.  Smith 159 

adjuta 2P6 

adonea 20S 

albilinea 161, 

165, 167, 176, 184, 185, 186. 187, 2* 

amygdalina aof 

anteroi'lara,  new  species 173, 

174,200,301,208.209 

antica 195 

bicolorata 206 

calgariana,  new  speines 174, 

175,201.206,209 

commoides 161, 

172, 173, 174, 190, 193, 194, 196, 208, 2W 

completa 196 

complicata 162, 180, 208 

dia 169,170,191,192,208,209 

diffusa 166,167,186.187.208 

ebriosa as 

exUncta 170, 176, 194, 195, 208, 209 

extranea 177, 308 

farcta . .  174. 175, 202, 203, 208, 309, 370, 376 

flabilis 168,189,190,208,209 

har\eyl 184.185 

henrici 208 

heterodoxa 169. 170. 192, 194. 208, 209 

imperfecta 173,175.199.208.209 

insueta 168, 

169, 170, 171, 176, 192, 198, 195. 208, 209 

juncicola 170, 

171 ,  176, 195, 196, 208, 209, 377 

I-album l&y 

lapidaria 190,208 

ligata 167, 

168, 170, 176, 189, 190, 199, 208. 209 
limitata.newspecles  166,167.187.208,209 

liuita 194,208 

luteopallens.  new  species 163, 

164,180.181,182,183,208 

lutina,  new  name 160, 176, 208 

megadia,  new  species 169. 

170,191,208,209 

mimica 193,208 

minorata 163,164,181.182.208 

moderata 186,187,208 

mumiinea  .  171 ,  172, 175, 196, 308, 209, 377 
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L^ucanla  neptis,  new  species 167, 188, 208, 209 

obecurior,  new  species  .  166, 167, 185,208 

ol>URta 179,208 

ore^ona,  new  speoies  174, 175, 202, 208, 209 

oxygrale 164,181,182,208 

pallenH 162, 

163, 164, 176, 180, 181 , 182, 207, 208 

palliseca,  new  species 176, 203, 208 

patiicia 207 

pertracta 164,183,208 

phra^matidicola 170, 171, 

172,173,174,176,176, 

197,200,208,209,377 

var.  texana...         208 

pillpalpis 150, 161, 179, 208 

preegracilis 207 

pseudargyria 161, 

162,176,178,179,208,209 
vnr.  callida..  178,179,208 

rimosa ; 168,190,208.209 

roseola 174,175,202,208,209 

rubripallens.  new  species 164, 

182,183,208 

rubripennis 165, 167, 183, 208 

nifostriga 207 

soirpicola 194, 208 

stolata 174, 175,201,208 

subpunctata 162, 176. 180, 202, 208 

tetem,  new  species 166, 

167,187,188,208,209 
unlpuncta. .  160, 162, 173, 175, 177, 190, 208 

velutina 176, 177, 208 

Leucarctia  acrsea 370, 373 

Ijeuce 771,7T3,793 

fuscocristatella 794, 928, 929 

Leiieiscus  nitilus ?23 

Leucoptera  albella 371, 410 

Leucostoma  neomexicana 109 

senilis 109 

Liachirus  nitidus 366 

Lichenophanes 48 

armiger 23 

bicornis 23 

tnincaticollis 23 

Lichenops  perspicillata 139 

perspicillatus 139 

Uestes 16, 43 

Ligiidse 424 

Lig>'ru8 49 

gibbosus 26 

relictus 25 

Lija  barbuda 274 

trompa 276 

Limnicbus 46 

ater 19 

lutrochiniis 19 

i  nebulosus 19 

olivaceus 19 

ovatus 19 

punctatus 19 

Limnobaris 56 

bracata 36 

calva 35 

concurrens 35 

eonfinis 35 

conftua 35 
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Limnobaris  grisea 36 

limbifer 35 

IJmonius 47 

agonuM 21 

aurifer 21 

auripilis 21 

basillaris 21 

conf  USU8 21 

definitus 21 

griseus 21 

nimbatus 21 

ornatipennis 21 

plebejus 21 

quercinus 21 

stigma 21 

Limulodes  paradoxus 14, 43 

Lina  lapponica 28, 62 

scripta 28,52 

Llngula  lens 606 

miinrayi 606 

Lingulella 577, 607 

acutangulus 612 

atavus 609,610,611 

bellus 606,607,608,609 

ca.niu8,  new  species 610 

chnarensis 607 

collicia 610,611 

concinna 608 

concinnus 606, 607, 608, 609 

inflata 588 

var.  ovalis 588, 589 

lens 606, 609 

minuta 603 

rotuudatus 606 

schmalensei,  new  species 605 

spatulus,  new  species 607 

welleri,  new  Rpeciej* 608 

Lingnlepis 577,604 

acuminatus 599, 608 

greg  wa 609, 610, 611 

maera 604 

minuta 603 

paradoxidcH 61 1 

Lingulobulus  spissius 587 

Linnarssonella,  new  genus 601 

broadheadi 601,605 

girtyi,  new  species  ..  601,602,604 

minuta 601,603,605 

tennesseensis,   new   spe- 
cies  601,604 

Linnarssonia 578, 579, 689, 594 

belti  magna 587 

.  mut.  magna 595,696 

misera 679, 590 

pretiosa 594 

sagittalis 579,594 

var.  taconica 596 

var.  transversa 596 

taconica 6% 

transversa 579, 596 

Linophora 629, 530 

auriga 529 

Liobunum  townsendl 219 

Liodes 40 

basalis lO 

discolor 10 
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Liodps  geminHtA 10  i 

obsoleUi 10  I 

Liopus 51   , 

ulpha 27  , 

cmssuhis 4,27  , 

faM'ioulariH 27  ' 

piiiu'Uitiis 27  1 

var.  clnereus 27  I 

variopatufl 27  ' 

Liostrat'iis  muticiw 012  i 

Lipoplirys l.'iO 

pholls 4.10  I 

LiritMleiulnm 41  1 

tlllipiflTH 5«i   I 

LiMpiniiH  I'xiguuN 14, 42 

LisKorhoptus 55  i 

'    upiculatUM '       34  ^ 

simplex 'M  \ 

Lint  of  the  Bet'tlcH  of  the  Dl.strict  of  Co-  j 

Inmbia,  A,  by  HtMiry  rike •*  1   ' 

BinlH  colliH-k'*!  by  William  T.  F«»s-  | 
ter  in  rarajfuay,  by  Harry  ('. 

Olicrholwer j     127  . 

SpidtTM  folltH'tc*!  in   Arizona  by  | 
MoNsn*.    Si'hwarz    ami    Barber 
(liirinK  the  Summer  of  IWl,  A, 

by  Nathan  Ban  kN 211   ! 

Llstotrophns  einpiilatns 12, -il  j 

LiKtronotus 55  , 

apiHMulieulatUN 33  ' 

eallosus 33 

camlatus ;i3  i 

Inrequalipennis 33 

latiiiwulus ;J3 

suleirostri.H 33  ' 

tnbeniKUs ,       33 

Lita  lituronella S>^'S 

lernariella *i.'»9  ■ 

Litargm.s 45  i 

balteatUK 17   ^ 

diflesmuM 17 

nebnlosus 17 

r»-pnnrtatu.s 17 

tetra«*pihttUM 17  | 

LithariapUTAx  abroniaella 371,410  ' 

LithcKMiarJH  (K'bmcea 12,42  i 

Lithoeolletis 7yi 

IrtisistriKella 371.411 

eineinatiella 371, 41 1 

titehella 371,411 

tyilieifoliella 371,111 

Lithyphantes  e(»n»llHtus 214  I 

mi-dialis 211   | 

LitJM^hropUM  sealptus 15 

Lit(K-hru« 43 

inimaeulatus 15 

Little  Known  Japanew.*  Fishes  with  I)e- 
seription  of  a  new  Spfcies  of  Aburaa, 
Notes  on,  by  David  Starr  Jordan  and 

Henry  W.  Fowler 573 

Lixn8 55 

eoncavns 33 

juelichi :i3 

miL'stMilus 33 

rectus «W 

ticrobicolli.M 33 


LixuKHylvius - 

terminaHs - 

Liza  trcMwheli i*: 

Lobelia  syphilitica V^ 

Lt)lH?ru8 4- 

impressus 1' 

LoehmiaH  nematura I"l 

IxK'UHtella  eerthiola 31 

Loligo j^ 

Ix>nifitan«us *v 

nielanuriiM 3 

pyifmaius 2* 

subnifiLs > 

teataeeUK Ji 

turbatiiA 3 

LonK-no8(>d  wraper Vap 

Lonieera  involucrata 3W 

LophiuH  piscatorius 7«7 

Ix>ph<MleruH  coloradana 371,  ♦C 

lx)phop8etta  maeulata TWT 

Lorieulus  vemalia 3W 

Loxandru8 > 

agiliH 7 

erraticus T 

minor 7 

nH*tii8 7 

U>xia  alboKularis 116 

Lueanida 24,  ■» 

Lueanus  dama 24, 45 

elaphus 24, 49 

Lueitlolii 47 

alra 22 

punctata 2 

Lucius  retienlatus , 647, 649, 71^ 

LudiuH 47 

abniptus 20 

attenuatus 20 

Lud wiKia  alternifolia 52 

LumbrieUM :23 

Lumpenus 444. 4K3, 499. 501 

aculeatUH 49h 

anjfuillaris 499, 500, 501. 501 

fabrieii 4V9 

f«>wleri.  new  species..  499,500,501,504 

lum|H'nu8 499 

maculatua 4« 

Luperaltica  fiwcula 29 

Lupenxles  eyanelluM 29.52 

meraca 29.52 

Lupinus 372. 407 

perenniK JOO 

Lutianida- S42 

LutianiLs S45 

annularis 343 

argentimaculatus 344 

arKcnti  ventris 344 

fulviflamma 343 

f  uscewens 343 

hr)teen 343 

russelll 343 

vitta 344 

Lut rcK-hus  luteus 19, 46 

Lycenchelys 746,747,7© 

mura'ua 747 

poH-ilimon,  new  Fpecies 74J<.765 

Lyc<Kles 747,749 
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Lycodinae 

L*yc*t>perdina  ferruginca 

Lycopordon 

Kyeoptus  villofliLs 

Lyco»*a 

riparin 

FcaliiriH 

8temali8 

Lycoeida? 

Lyetidoe 

Lyctiis 

opaculiiH 

planicollis 

striatiLs 

LymexylMff' 

Lymexylon  sericeum  

Lypbia  ficieola 

Machetomi«  rixosns 

Machimia  tentoriferella 

Macratria  confuHa 

murina 

Macrobasis  unlcolor 

Macrodat'tyluH  an^»(tatu8 

Hubspimwus 

Macroiiychus 

glabmtus 

MacropN 

porcelliw 

solutus 

sparsus 

Maeropygia  rufipennis 

NftCTorhainphiisidae 619, 623, 

5Iacrorhamphosoidea 

WacrorharaphoHU8 620.623, 

sagifue,  new  Hpceies  . . 


Macroura 

MticrowMirt'cs 

anguillaris. 

Macrura 

Madarellu.s 

uiidiilatuH 

MagdaliH  hiMpoides , 

olyra 

I»a1Iida 

pandum 

ptTforata 

Mahagi 

Malachidtc 

Malachotriche 

Malacosoma 

conRtricta 

tigris 

Malaeolricha 

bilobella.... 

Malacotrichen 

Malthinus 

occipitalis 

Malthodes 

arcifer 

captiosuH 

concavus 

parvulus 

rectus , 

epado , 
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746 

15,43 

43,45 

19,46 

217 

217 

217 

217 

216 

23.48 

18 

23 

23 

23 

•23,48 

23,48 

30,63 

139 

926 

32,54 

32.54 

32,54 

25 

25,49 

46 

19 

55 

33 

33 

33 

;M)9 

624,631 

621 

626,633 

619, 

631,632 

4a5 

716 

746 

226 

5<i 

35 

.•M,55 

34,55 

31,55  I 

34,55  ' 

34,55  , 

264  I 

22,48   I 

906,912 

387 

388 

370,386 

906,927  j 

911   I 

906  , 

47  I 

22 

47 

22 

22 

22 

22 

22 

22 
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Mammotb  ('ave,  Kentucky,  Observations 
on  the  crustacean  Fauna  of  the  Region 

About,  by  William  Perr>'  Hay '223 

Maneasellus 420, 505 

brachyurus 505 

danieisi,  new  species  . . .  505, 506, 507 
from  Indiana.  A  new  fresh- 
water bH>pod  of  the  (ienus, 

by  Harriet  Richardson  ...  505 

lineatus 505,507 

macrourus 423, 505 

macrurus 225, 226 

tenax 505, 506, 507 

dilata 5a5,:j07 

Mantura  floridana 29, 52 

Mariposa 529 

^f an^if^sa  albopllosa,  new  species 219, 221 

califomica 218 

Marptusa  califomica 218 

Miwiceni  polita,  new  species 114 

Mastogenius 47 

subcyaneus 21 

MatfKiai 517 

Matou  wo 517 

Matus  bicarinatus 9, 39 

Mearns,  Kdgar  A.,  on  The  Ocelot  Cats  ...  237 

Mecocerculus  alutus,  new  species 02 

.stictopterus i  62, 63 

euplastus,  new 

subspei'ies..  63 

stictopterus. . .  63 

Mecynotarsgs  candidus 4, 32, 64 

Medusa 590 

Megalaspis  conlyla 336 

Megalodacne 44 

fasciata 16 

heros 16 

Megaloi>s  (wlatus 13, 42 

cyprinoides 327 

Megaparia  flaveola,  new  si>ecies 121 

McgMpenthes 47 

limlMilis 20 

rufllabris 20 

MegafMMlidw 310 

Megapodius  nicobariensis 310 

Megarthnis  americanus 14, 42 

Megilla  maculata I.'),  43 

Meigeiiiella.  new  genus 104 

hinci,  new  species 104 

Melanactes 47 

morio 21 

piceus 21 

reichei 21.47 

Mclaudna 63 

striata 31 

Melandryidai 31, 53 

Melanophila 47 

acuminata 21 

ffiueola 21 

notata 21 

Mclanophthalma  americana 19 

cavicolILs 19 

distiugucnda 19 

giblx)sa 19 

longipennis 19 
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Melanophthalma  picta 19 

Kimplex 19 

MelanophthaimuH 46 

Melanostoma 674 

Melanotus 47 

americanuR 20 

castanipes 20 

clandefltlniis 20 

communis 20 

depresaus 20 

fissilis 20 

infauHtuii 20 

insipienn 21 

pertinax 21 

Sagittarius 20 

tenax 20 

Melanthera  deltoidea 911 

Mela^is  peetinicomis 20. 46 

Melitara  junctolineella 370,396 

Meloe 54 

americanufl 32 

anjnistfcollia 32 

moerens 32 

Meloidae 32,54 

Melyridje 22.48 

Menesta 772,902,903,904 

albaclliaeella 903, 9(M 

cinerocervina 902 

melanclla 903,930 

rubeseens H49 

tortriciformella 903, 937 

Meracantha  contracta :»,  53 

Meriania  chalybapa,  new  species 119 

Merinusloevis 30.52 

Meristhus  scoblnula 4, 20, 46 

Meropidae 299 

Merops 299 

philippinus 299 

rufus 134 

Mesoprion  gem  bra 344 

sparus 344 

Metabletu.s  americanus 7,38 

Metachroma 51 

Iflevieolle 28 

laterale 28 

pallidum 28 

quercatnm 28 

Meteorite,  The  CaMas  Grandes,  by  Wirt 

Tassin 69 

Metzneria 772, 773. 774 

lappella 774, 929 

Mexican  ocelot 244 

Mianis  hispidulus :M.  65 

Micaria 213 

Mieracis  opacicolUs 36, 56 

rudis 36, 56 

suturalis 36, 56 

Micrapate  cristicauda 23 

dinoderoldes 23 

Microcanthus 529,541,563 

strigatus 357, 541, 563 

Mieroclytus  gazellula 26, 60 

MicrocyptiLM  testaceus 13, 42 

Microdiscus  connexus 597 

punct*itus 597 

Micn)gadus  tomeod 706,707 


Microhyos  setiger ^.5^ 

Micromalthus  debilis 23.  4p 

Micropeplus  cribratus 14,42 

Micropezidse *. 12? 

Micropodidse Wl 

Microrhagus « 

audax 3i' 

bonvouloirl * 

humeralis ap 

pectinatus ai 

subsinuatu.s a* 

triangularis ai 

Microrhopala  cyanea 29 

excavata ay 

melslieimeri 29,  "^ 

porcata 29 

vittata 'J9,m 

xerene 29..Tfi 

Microscapha  clavieomis 31.  S3 

Microtarsus  fuscoflavescens 290 

Mlcrotonufi  sericans 31, 53 

Mink  or  weasel 756 

Mirbelia 414 

bimaculata 411 

Mirror  tai  or  perch 5i.S 

Mlsgurnus  anguillicaudatiLs 321 

Misumena  diegoi 215 

georgiana 216 

MniotiltidtB 14] 

Molorchus  bimaculatu^ 26.  .'iO 

Monacanthidae 251 ,  261 ,  263, 265. 285. 359 

Monacanthus 261 ,  262, 26:1, 268, 274, 285 

ayraudi 268 

broeki 266,268 

cantoris 262 

chinensis :  a,  285 

cirrhifer 2i>i,'2iS» 

f  renatus 366 

geographicus 262 

japonieiis 265 

komuki 2ft4 

maximowiczii ass 

modestus 368 

nasicomis 277 

oblongus 266.368 

poljakowl 268 

prionurus 2TS 

proboscideus 276 

scriptus 276 

setifer 2G4,36!> 

trachyderma 265 

Monachus 51 

ater 28 

saponatus 28 

Monarthrum  fasclatum 36.57 

mali 36,67 

Mongara  kawahagl 256 

Monocanthus  monoceros 275 

Monoceros 658 

biaculeatus 55S.5W 

piscis 669 

rail 5S9 

unicornis 5t9 

Monocesta  coryli 28,52 

Monocrepidius 47 

auritus 30.47 
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Monticrepidius  belliw 20, 47 

lividus 20 

8Uturali» 20 

vespertinus 20 

.  MonoculUH  arguluH 637, 722 

caudft  foliaceA  planft 637, 722 

foliaceus 637,722 

gjTlnl 63«,722 

piscinuK 637, 722 

Monodactylus 526 

Monofi^raph  of  the  lepidopten>UH  Family 
Noctuida;  of  boreal  North  AmeHca, 
Contributions  toward   a,  by  John   B. 

Smith 159 

Mouobammus 50 

confuHor 26 

scutellatUH 28 

titillator 26 

Monommid% 31, 53 

Mononyehus  vulpeculuM 35, 55 

Monopteridae   324 

Mouopterus 324 

albiw 324 

Monotoma 46 

americana 19 

4-foveolata 19 

longicoUia 19 

parallela 19 

pieipes 19 

Moiiotomidsc 19, 46 

Mijorisli  id«)Is 548 

Mordella 54 

discoidea 31 

fascifcra 31 

irrorata 31 

lunulata 31 

marginnta 31 

mela'Da 31 

ooulata 31 

8-punctata 31 

Hcnitc'llariH 31 

serval 31 

triloba 31 

undulata 31 

var.  obliqua 31 

Mordellidaj 31 ,  54 

Mordellistena 54 

ambuflta 32 

amicn, 31 

ancilla 32 

andreae 32 

arida 31 

aspersa 32 

attenuata 32 

bicinetella 31 

blhamata 32 

biplagiata 31 

eomata 31 

convicta 32 

decorella 31 

discolor 32 

fulvicollis 31 

fuRcata 32 

fusciiH»nni8 32 

^ammii-a 32 

impatient 32 

Proo.  N.  M.  vol.  XXV— 02— 
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Mortlellistena  intima 32 

lepidula 31 

limbalis 31 

liturata 32 

lutea 31 

marginalia 82 

militaris 31 

morula 32 

nigrieanH 32 

omata 31 

pidlabris 32 

pube8een8 82 

puhtulata 32 

ruiiceps 32 

scapulari.s 31 

semiusta 32 

suturella 32 

trifasciata 31 

unicolor 32 

u«tulata 32 

vapida 31 

var.  ecrvicalia 31 

var.  hebraica 32 

var.  leporina 32 

var.  picicomiH 31 

varlans 32 

Morus  rubra 56 

Motac'illa  eayana 140   • 

certhiola 291 

emeria 289 

flava 297 

guira 143 

perspicillata 139 

Motacillidio 297 

Moths,  A  Revirfon  of  the  Ameriean,  of 
the   Family   Gelechiidie,    with 

Descriptions  of  new  Species 767 

from  Colorado,  Descriptionnof  the 
Larva;  of  some,  by  Harrison  G. 

Dyar 369 

referred  to  tlie  Genus  Leucania, 
a  Revi«*ion  of  the,  with  Descrip- 
tions «»f  4iew  SpcK-ies,  by  John  B. 

Smith 150 

Move  of  the  knight  in  chess 77 

Mugil  cephalotUH 332 

<eur 332 

troscheli 333 

Mugilidte 332 

Mulleripicus  hodgei 299 

Mullida; 334 

Mullus  cyclostomus 335 

Munia  semistriata 297 

Mursena  manilensis 325 

M  u  rsEnidae 326 

Mursenoides 470 

dolichogaster 471 

fasciatus 474 

maxillaris 474 

nebulosus 468 

ruberrimus 472 

Hujcf 470 

tcenia 474 

Murmidiidaj 16,44 

Murmidius  ovalis 16, 44 

Mu.sc'icapa  azurea 296 
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Musclcapa  cyanlrostris 139 

f  erox 135 

latirostria 295 

malabarica 290 

pagana 137 

slbllator 136 

suiriri 136 

Muscicapidee 295 

M  unci  trea  K^iaola 295 

Muacopteryx  obscura,  new  npecicrs 116 

tibialis,  new  species 116,116 

Muideapa  colon  us 139 

Myas  coraelnufl 6, 38 

Mycet*eahlrta 14,43 

Mycetlna  perpulchm 16,43 

testa«ea 15,43 

Mycetochares 53 

binotata 30 

f oveata 30 

f  raterna 30 

haldemanl 30 

Mycetopha«1d» 17,46 

Myeetophagus  bipustulatus 17, 45 

flexuoeus 17, 45 

melsheimeri 17, 45 

obsoletus 17, 45 

pin! 17,45 

pluripunctatus 17,45 

punctatUH 17,45 

Mycetoporus 42 

americanus 13 

consors 13 

flavicolliii 13 

humidus 13 

splendidns 13 

tenuis 13 

Mychocerufl  depressiu 16, 44 

Mycotretus  pulcher 44 

pulchra 16 

Banguinipennis 16, 44 

MyeteruB  scaber 31, 53 

Mydiea  flavIcomi«,  new  species 128 

Myiagra  tytleri 296 

Mylarchus  ferox ia5 

pelzelni 135 

Myiopagis 137 

caniccps 127, 137 

Mylothera  neraatura 134 

scapularis 128 

variegata 128 

Mylliena 41 

infuscata 12 

Myocera  bivittata,  new  species 121 

Myochroos  denticollis 28, 51 

Myodites  fasciatus 32, 5.4 

var.  8tylopide« 32 

Myospiza  roanimbe 146 

dorsalis 146 

Myothem  mentalis 128 

nifimarglnata 128 

Myripristis 334 

Myristicivora  bicolor 309 

Mynnechixenus  lathridioidcs 17, 46 

M  yrmecochara  dcbillH 11 

Myrmedonia  caliginosa 11 

loricata , 11 


Myrmedonia  plauifera  . 

nidis 

schwarzi  . 
Mysia  puUata. 


n 

1J,4I 

11,41 

iv  e 

Mystaxia  simulator 31.  i* 

Mythicomyia  plctidefi,  new  spocic I'C 

scutellata,  new  ««peeies JU; 

Mythimna  pseudargyria I> 

Myxocephalufi 753. 756, 7*^ 

japonicus 755, 756, 7& 

octodecinupinoHiiM PPT 

Nacerdes  melanura 31, 5i 

Nsera 7>3 

fuscocriMtatella TW 

Nagazuka 4S7 

Nannodia 7n 

Naneus 55h 

fronticomis 558,569 

longicomis 5ni 

scalprum s« 

unicornis 5^ 

Naso 5.V 

fronticomis 5.vi,5W 

Natrix 430 

Nausibius  clavlcomis 16, 44 

repandus 16, 44 

Neaera  longioomis,  new  species 106 

Nealyda 778, 790, 791, 792, 835. 887 

bifldella 371 ,  406, 791, 929 

kinzelella 791, 792 

pisouisD 791 

Nebria  pallipes 6,37,88 

Necrobla 4S 

ruflcollis 23 

ruflpes 23 

violacca 23 

Necrophorus  americanus io,40 

marginatUM lo 

orbicollis lo 

tomentomis 10 

Nectariniidai 297 

Necydalis  mellitus '^8,50 

Neda 782 

plutella 782 

Neleucanla,  new  genus 159, 203, 208 

bicolorata 204, 205, 206, 208,  a» 

citronella,  new  species 205, 

206.208,309 

nivelcosta,  new  species 204, 

205,208,309 

Patricia 205,207,208.209 

prsegracilis 2ff>,207,aD8 

Nematodes  atropos 20 

Nemipterus  matsubarae,  new  species .  316,346,547 

virgatus 346 

Nemirarapbidse 829 

Nemognatha  cribraria 32,64 

nemorensis 32,54 

Nemorsea  setigera,  new  species ill 

Nemoeiagulra 143 

Nemosomacylindricum... 19,46 

parallelum 19,46 

Nemotarsus  elegans 38 

Neobythites  grandin 758 

Neoclytus 50 

capraea , ,,.         ',^ 
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Neoclvius  er>-throcephalufl 26 

lonRipes 2  J 

lUHC'US 2ft 

seutellaris : 28 

Neoclaetylota,  new  tfvnm 773, 835 

tjarlierella,  new  Hpecie«...  835, 
836,930 

snellenellti 835,836,929 

Neomcenls 344 

Neonympha  Kcrama 420 

NeozoarceH U3, 478, 480,503 

pulc-her 478,480,503 

Hteindachnori,  new  Mi)CcieH . .  478, 
479,503 

Neojcoareinsc 443 

NcphanoH  lteviui«culus 14, 43 

New  Diptera  from  North  America,  by  D. 

W.  CcKiuillett 83 

New   frcah-water  Isopod   of   the   Genus 
Mancasellus  from  Indiana,  A,  by  Harriet 

Richardson 506 

New   South   American  Birds,  Some,  by 

Harry  C.  Oberholser 59 

New  Species,  A  Revision  of  the  American 

Moths  of  the  Family  Qelechiidse,  with  i 

Descriptions  of,  by  August  Busck •      767  j 

New    Species,    Cambrian    Brachiopoda: 
Acrotreta;  Linnarssonella;  dolus;  with 

Descriptions  of,  by  Charles  D.  Walcott.  577 
New  Species  of  Aboma,  Description  of, 
with  Notes  on  little-known  Japanese 
Fishes,    by   David   Starr  Jordan   and 

Henry  W.  Fowler 5?3 

New  Species  of  Leucania,  Descriptions  of,  ■ 

by  John  B.  Smith 159 

New  Species  of  Squaloid  Sharks  from 
Japan,  Descriptions  of  two,  by  David 
Starr  Jordan  and  John  Otterbein  Sny- 
der    79 

New  terrestrial  Isopod  of  the  Genus  Pseu- 
darmadillo  from  Cuba,  A,  by  Harriet 

Richardson 509 

Nezumegochi 950 

Nezupo 950 

Nicagus  obscums 2 1, 49 

Nicentrus 56 

lineicollis a^ 

Nickajack  Cave,  Tennessee,  and  Vicinity, 
Observations  on  the  crustacean  Fauna 

of,  by  William  Perry  Hay 417 

Nicobar  and  Andaman  Islands,  Birds 
collected  by  Dr.  W.  L.  Abbott  and  Mr. 
U.  B.  Klos*»  in  the,  by  Charles  W.  Rich- 

mond 287 

Ninox  scutulata 304 

Niphargus 429,430,432 

antennatus 430 

Niaadal 556 

Nisaxis  tomentosa 10, 40 

Nitidula 45 

bipunctata 18 

rufiiws 18 

ziczac 18 

Nitidulidfe 18,45 

Niza 556 


Page. 

Noctua  unipuncta 177 

Noctuld* 374 

of  boreal  North  America.  Con- 
tributions toward  a  Mono- 
graph of   the  lepidopterous 

Family,  by  John  B.  Smith  . .  159 

Nodonota 51 

puncticollis 28 

t  ristis 28 

Nogagus 612 

Nomia 792 

lingulacclla 792 

lingulasella 932 

North  America,  New  Diptera  from,  by  D. 

W.  Coquillett 83 

North  American  parasitic  Copepods  of 
the  Family  Argulidsc,  with  a  Bibliog- 
raphy of  the  Group  and  a  systematic 
Review    of    all    known    Species,    by 

Charles  Branch  Wilson 635 

Nosodendron  unicolor 19, 46 

Nossidium  americanum 14. 43 

Notes  on  a  Collection  of  Fishes  from  the 
Island  of  Formosa,  by  David 
Starr  Jordan  and  Barton  War- 
ren Evermann 315 

little-known  Japanese  Fishes, 
with  Description  of  a  new 
Species  of  Aboma,  by  David 
Starr  Jordan  and  Henry  W. 

Fowler 573 

NothriM 920 

bimaculella 926 

citrifoliella 923 

dolabella 912,925 

eupatoriella 912,925 

grisseella 927 

maligemmella 920 

setosella 925 

trinotella 923 

Nothus  varians 31,53 

Notiophilus 37 

jtneus 6 

semistriatus 6 

sibiricus ; 6 

Notodontidae 393 

Notogrammus 495 

rothrocki 495 

Notoxus  anchora 32, 54 

bicolor 32, 54 

monodon 32, 54 

Notropis 647 

megalops 646 

Numenlus  arquatus 312 

phieopus 813 

Nycteola , 877 

Nyctobates B2 

pennsylvanica 52 

Oberea  bimaculata 27, 61 

flavipes 27 

gracihs 27, 51 

ocellata 27,51 

3-punctata 51 

ruflcollis 27,51 

tripunctata 27 
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Oberholser,  Harry  C,  on    List    of    Birds 
tolletted  by  Wil- 
liam T.  Foater  in 

Paraguay 127 

on  Some  new  South 

American  Birds.  59 

Obolella 577,678,580 

( LiuuarsHonia)  pretiosa 594 

miser 590 

parvula 692 

pretiom, 696 

sngittalis 594 

sttlteri 605 

transversa 696 

Obolus 577,578,579,580,606,607 

apoUinis 6(M 

(Bruggeria)  salteri 606 

(Lingiilella)  acutaiigulus 612 

(Lingulella)  aUvus 609,610,611 

( Lingulella)  belliw 606, 607, 608, 609 

(Lingulella)  canius,  new  speeies  .  610 

( Lingulella)  ehuarensls 607 

(Ungulella)  eoUicia 610, 611 

(Lingulella)  concinnuH...  606. 607, 60H, 609 

(Lingulella)  lens 606,609 

( Lingulella)  rotundatus 605 

(Lingulella)     schmalensei,     new 

species 605 

(Lingulella)   spp.tulus,   new    spe- 
eies   607 

(Lingulella)  welleri,  new  speeie.s .  608 

(Lingulepis)  aeuminatus 699, 608 

(Lingulepis)  gregwn 609, 610, 611 

(Lingulepis)  paradoxidi's 611 

( Lingulobulus)  spiwus 587 

salteri 606 

(WcfJtonia)  ella 593 

(Westonia)  eseiisoni 612 

(Westoniu)  linlandensiK,  new  spe- 
eies    611 

(Westonitt)  su>ncai.us 612 

Obrium 50 

rubrum 26 

Observations  on  the  erustacean  Fauna  of 
Nickajaek  ('ave,  Ten- 
nessee, and  vleinity,  by 

William  Perry  Hay  ...  417 
the  enistaeean  Fauna  of 
the  region  about  Mam- 
moth Cave,  Kentucky, 

by  Wil  Ham  Perr>-  Hay .  223 

Oealea 11 

Ocelot  cats,  comparative  cranial  measure- 
ments of  five  8j>ecie8  of 249 

The,  by  Edgar  A.  Meams 237 

Ocelot*,  American,  key  to 237 

Ochodieus  musculus 24, 49 

Ochthoeca  rufimarginata 62 

acrophlla,  new 

suljspecic*...  61 

niflmarginata .  61 

Octotoma  plicatula 29,62 

Ocypus  atcr 12, 41 

Ocyusa  a.<iperula 11 

Odonta'Us  cornigcrus 21, 49 

Odontobutis  obscurus 574 


Odontonyx * 

trivittiii 13 

(KlontOfiia  elcgans 370, 398 

Odontota  bicolor »,  *t? 

doraalis 29,  aS 

homl 29.  xJ 

nervosa 2914:? 

rubra 29 

scapularis 29,ar 

Oecophora  basquella 864 

(Ecophorid se 

Oecophortdae 771 

(Edemeridae 31, SJ 

(Edicnemidse 313 

(Edicnemus  magnirostris 312 

CEdionychis 5* 

flmbriata » 

gibbitarsis 29 

indigoptera 4,J9,SS 

limbalis 29 

6-maculata 29 

miniata 29 

petaurista 29 

quercata 29 

thoracica 29 

vians 29,Se 

(£me  rigida 25,50 

(Enothera  biennis 56 

(Esels 851,85(2 

biannulella S73 

bianulella 873, 875 

(Estridte 108 

(Estrophasia  calva,  new  species 109, 110 

setosa,  new  speeies 110 

Olenellus 583,598,696.697 

gilberti 69S 

Olenoides  eurticei 690 

Olenus  tomquisti fiOS 

truncatus 5M 

Olibrus 43 

eonsimilis 15 

leeontei 15 

nltidua 15 

piceus 16 

pusillus 15 

striatul  us 15 

Oligolochufl 56 

convexus 35 

( )ligomerus 4» 

altematus 25 

obtusiLs 2S 

sericans 33 

Oligota  pedalis 12 

Olios  faseiculatus 216 

Olisthopus  micaus 7,S8 

parmatus 7,88 

Olistus  malabaricus 3S8 

Olophrum 42 

obtectum 14 

Olpium 2» 

Omethes  marginatus 22,47 

Omobranchus 458 

fasciolatns 453 

Omophron  americanum 5,87 

labiatum 3,4,5,87 

Omosita  colon , 18,tt 
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Oncirleres  clnprulatA 27,M 

Oniscida^ 428 

Ont\iop\ia|0]A  hecate 24,49 

janus 24,49 

peiinsylvanicus 24,49 

tuberculifrons 24,49 

var.  orpheus 24 

var.  striatulUB 24 

Ontliopliilus  alternatus 17, 46 

Onychobaris 56 

pectorom 36 

Onychylifi 65 

nigrirofitris 34 

Codes  amaroides 8, 38 

americanu8 8, 38 

Oomorphidius  laevicoUis 4, 35, 50 

OpatrinuH  notus 30, 53 

OpYilbolus  gretulus  multli*ln<tiLs 15;j 

sayi 152 

hplendiduH 152 

Opliicephalidse 330 

Ophi<?ephalus  raaculatUH 330 

tadianus,  new  speciew .  316,330.331 

Ophichthtu  cephalozona 326 

Opbichtfayidte 326 

Ophidiidse 743,751.765 

Ophidioid  Fishes  of  Japan,  A  Review  of 
the,  by  David  Starr  Jordan  and  Henry 

W.  Fowler 713 

Ophidioidea .'...  743 

Ophidium  ocellHtum 483 

Ophisomus 470 

gunncllus 470 

Opifithocentrinse 443 

Opisthocentrus 443,483,486.488,504 

ocellatus 4«3,4Ai,6(M 

quinquemaculatus 483 

reticulatns 483, 484 

tenuis 483 

zonope,  new  Hpecies 483, 

484.4K5,5(M 

Oplegnathidse 75 

Ople§rnathoid  FiMhes  of  Japan,  A  Review 
of   the,  by  David    Starr   Jordan   and 

Henry  W.  Fowler 75 

Oplegnathus 75,76 

conwayl 76 

fasciatum 76 

faf(ciatu» 76 

InKigniH 76 

punctatum 77 

pnnotatus 76, 77 

Oplophonia  americanus 230 

Opxariiehthys 322 

uneirostris 322 

Orchemia  diana 371, 403 

var.  Ix'tiiUperda 371 ,  403 

Orchesia 53 

ca8tanea 31 

lirracilifit 31 

Orchestes  betuleti 34, 55 

nijrer 34, 55 

pallidicornis 34, 55 

saliris :....  34,55 

0rchilu8 64 

aurieulariM 138 


Page, 

Orehilus  ecaudatufl 64 

Oreoneotes 423 

hamulatus 435 

Orimarga  alpina M 

arizonenms,  new  species 83 

OriolldaB 292 

Oriolus  andamanentds 292 

maerourus 292 

Orphilus  niger 17, 45 

Orsodacna  atra 27, 51 

Orthaltiea  copalina 29, 62 

Orthoois  punetatus 24 

Orthoeladius  elepsydrus,  new  species 92 

platypus,  new  species 93 

politus,  new  species 93 

Orthoperus  glabcr 15, 43 

Orthopleura  damiconiis 2:i,  48 

texana 23 

Orthorhamphus  magnirostris 312 

Orthofloma 50 

bnmneuDi 25, 50 

Osbeckla 262,275,285 

prolMjscidea 277 

scripta 275, 270, 277. 285 

Osmoderma  eremicola 25, 49 

scabra 49 

sH^abnim , 25 

Ostnotreron  chloroptcm 308 

andamanit>a, 
n  e  w  subspe- 
cies   287.308 

C>8oriU8  latipea 14,42 

Osteolt^y  of  the  Caproid  Fishes  or  Anti- 
goiiiida\  The  Rela- 
tionship and,  by  E<1- 
win  Chnpin  Starks  . . .  565 
Hemihranchlate  Fishes. 
The  Shoulder  (iinllc 
and  characteriRtic, 
by  Edwin  Chapin 

Starks 619 

Ostichlhys 3.J4 

japonicus 334 

OstraciidiP 278,286 

Ostracion 278, 279, 283, 286 

aculeatus 284 

arena 282 

argus 281 

bituberculatua 281 

brevicomis 281 

cornutum 279,2X2,286 

comutus 281 ,  282 

cubicus 278.280.281 

cyanurus 281 

diaphanum 279,281,286 

diapbanus 281 

fomasini 281 

glbbosum 279, 286 

gibbosus 279 

hexagonus 284 

Immaculatum 279, 280, 286 

imraaculatiLs 280 

pentacomis 281 

quadrangulatus 282 

quadrangulus  giblsjsiLs 279 

stictonotus 284 


Digitized  by 


Google 


1004 


INDEX. 


Oatraclon  tesserula 

tetragonus 

tuberculatum 

tuberculatus 

turrltus 

undecimaculeatufl . 
valentini 


PaKc. 

281 

281 

281 

281 

279 

281 

282 

Ostracoderml 251.278.286 

Ostracophorl 278 

Otldocephalua 65 

chovrolatii M 

Itcvicollte 34 

myrmex 34 

soroblcoUi^ 34 

Otiorhynchidae 33,  M 

Otiorhy  nc'hus  ovatus 33. 54 

sulcatus 33, 54 

OtooompHa  emeria 289 

O toph  Id  1  u m 752 ,  765 

a«iro,  new  species 752, 765 

omostifona 752 

OxacLs M 

twniata 31 

thorarica 31 

Oxybeles 750 

home! 750 

Oxychsetodon 530 

lineolatUH 530 

Oxyenemus 45 

histrinus 18 

nlgripennis 18 

Oxylsemus  americanus. 16, 44 

Oxyopes  compacta 217, 221 

Oxyopidce 217 

Oxypoda  mlnuta 11 

sagulata 11,41 

OxyponiH 42 

bieolor 14 

fasclatus 13 

femoralia 13 

lateralis 14 

lepidus 14 

5-iiiaculatuN 14 

major 14 

occipitalis II 

rufipennis 13 

stygicus 13 

vlttatus 13 

OxyptiluH  delawaricuH 370,  im,  398 

periw^elidactylns ;i98 

Oxy  teluH 42 

exiguus 14 

incolumnis 14 

insignitua 14 

laqueatus 14 

nanus 14 

pennsyl  vanicus 14 

placusinus 14, 42 

sculptus 14 

suspectus U 

OzognathuH  floridanus 4, 23, 48 

Ozolus 638 

gatftcniHtei 638, 722 

gaHterostcHS 638 

Ozorthe H.J. 492,504 

diet  yogrammus 493, 4lM,  604 


Ozortbe  hexagrammus &^ 

Pachybrachys S 

atomarius 2* 

carbonarius 2S 

dilatatus f& 

bepaticus 2* 

infaustus » 

intricatus S 

luridus ^ 

othonus S* 

subfasciatus 2^ 

tridens 2?",  51 

trinotatus 3» 

Pachygnathus 2S< 

verres 255 

Pachylobius 56 

piclvoruM 33 

Pachynathus 254, 255. 256, 2Ki 

capistratum 266, 2?i6, 2SS 

caplstratus 2>l,^ 

conspicillum 255,256. 28.> 

triangularis 254, 255 

Paohyonychus  paradoxus 29, 52 

Pachyphanes  amcenus S3, 55 

Pacbyramphus  albescens 136 

Pachyrbamphus  vlridis IM 

cuvierli IK 

Pachyscelus  IsBvigatus 2* 

^    purpureus 22. 47 

Piedenis 42 

littorariUH 13,  e 

Paedisea 827 

Pagellus  erythrinus 724 

Pagrus 3S0 

cardinalLs .'. 350 

major 76,350 

Palaemonetes 227. 2» 

Palcemonia«,  new  genus 227, 229, 290 

ganteri '22t»,  227. 230 

Palsemonidje 225 

Palteomis  caniceps 303 

fasciatus 303 

magnirofitris 309 

nicobarica 3JB 

nicobaricus 303 

tytleri 304 

Palamlnus  contortus 13.42 

teataceus 13,42 

Pallodes  pallidus 18, 46 

Palorus  ratzeburgi 30,53 

subdepresBUS 30,53 

Paltodora 772,774. 775, 777, 779, 780.  M9 

anteliclla,  new  species 775, 778 

canlcostella 775. 778 

cilialineella 775, 777 

dietziella,  new  species 775, 777. 781 

raagnella,  new  species 775. 776, 781 

modesta 775,781 

pallidella 775,780,781 

pallidlstrigella 775, 776. 777, 778 

piseipellis 780 

sabulella 775, 778 

aimiliella 775, 779, 780, 781,  *^ 

striatella 775,777,849 

tophella 775, 78C, 781,929 

Punuganis  faaciatus 6,37 
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Pandarus 

PandeletejuH  hilaris... 
Pan  Scopus  erinaceufl  . . 
Panthera  ^riffithii 

hazniltonii . . 

iardinii 

ludoviciana. 

mexicana . . . 


Papillo 

asterias 

ParabalistcB 

PeuradlHca  tristia 

Paradmontia,  new  genus 

brevin,  new  species . . . 

Paradoria 

Paradoxidefl 5K7, 595, 596, 597, 

davisi 491, 

forehamraeri 595,598, 

olandiciij) 596, 

te-ssini 

Parafabricia 

Paraguay,  LLst  of  Birds  collected  by  Wil- 
liam  T.  Foster  in,  by  Harry  C.-Ober- 

holser 

Faralechia,  new  genus 773, 

eristifaseiella 

pinifoliella 795, 

ParalicbthyN 

arsius 

dentatu.s 

olivaceus 

nwselli 

Paraluteres 261. 

prionuruM 272, 

Parandra  brunnea 

Paraphyto  sarcopbagina,  new  species 

Paraplagusia  bilineata 

Parada 773, 

apicistrigella 

griseaella 

subsimella 819, 

Parasilunw 

Parasita 

Paratenetua 

fUHCUS 

gibbipennJH 

punctatus 

PardoHa 

stemalis 

Parepalpns,  new  genus 

flavida,  new  species 

Parexorista 

Pamidae 

Paromalus 

sequalis 

bLstriatus 

seminulum 

teres 

Pasimacbus  depressus 

sublaevls 

Passalidse 

PassaluH  comulus 

comutus 

Patrobua  longicomis 

I  earl-fishes 

Pediacus  depressiw 


Page. 

642 

33,54 

33,54 

241,244 

241 

241,944 

im 

238 
881 
381 
256 
294 
106 
106 
112 
610,611 
595,596 
599,605 
599,600 
612 
120 


127 

705,820 

820 

820,929 

365,648 

365 

706,707 

865 

365 

272,286 

273.285 

25,60 

118 

366 

774,816 

843 

896 

844.934 

320 

640 

53 

30 

30 

30 

217 

217 

120 

120 

115 

19,46 

45 

17 

17 

17 

17 

6,37 

6 

24,49 

49 

24 

6,38 

750 

16,44 
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Pediculua 637 

Pelargopsis  intennedia 300 

intermedins 300 

Pelatachina  limata,  new  species 107 

pellucida 107 

Pelecotoma  flavipes 32, 54 

Pelenomus  sulcicollis 35, 56 

Pelenosomos  cristatos 35, 55 

Pelidnota  punctata 25,49 

Pellenes  dolosua 218 

elegans 218 

Pelmatomyia 116 

Peior 656 

Pemelus  cotitatas 10, 40 

Pempheridte 389 

Pempheris  Japonicus 339 

nyctereates,  new  species.  310,339,340 

Pendulinus  periporphynis 68 

Pentacerotidse —  351 

Pentaphyllus  pallidas 30,53 

Pentaria  trifaaciata 31, 54 

Pentartbrinus  paryicollis 36 

Pentbe 63 

obliquata 31 

pimelia 31 

Pentbelispa 44 

heematodes 16 

reflexa 16 

Perca  flavescens 646 

fluviatiUs 723 

Percesoces 621,622 

PercidfiB 446 

Pericompeus  epbippiatos 6, 38 

Pcridocotus  andamanensis 292 

Perigaater  cretu  ra 36,55 

Perigona 3S 

nigriceps 7 

pallipennLs 7 

PeriBSOtriccus,  new  genus 64 

atricapillus 64 

ecaudatus 64 

Perothops  muclda 21, 47 

Petal ium  bistriatum 23,48 

Petaaitis 889 

nireus 889 

Petroscirtes 442.451,503 

bankieri 456,466 

dispar 453 

elatus,  new  species 452, 503 

elegans 453 

japonicus 456,467,468 

lineopunctatus 453 

mitratus 451 ,  453 

Phcenonotum  exstriatum 9, 40 

Phalacridse.... 15,43 

Phalacrus 43 

penicillatus 15 

politus 15 

pumilio 16 

Phalanglda 219 

Phalangidae 219 

Phalangodes 421 

Pbanseus  camifex 24, 49 

Phaonia  pallidula,  new  species 122 

Pbaflianidae 310 

Pheasant  fisb 560 
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Phel  inter  oeneomicanH . 

Nubrotundus. 

vemiw 

Phellopsis  obcordata . . 

Phengodes  

Phenolia  grossa 

Pbeosia  dimidiata 

Phldippiu 

bicolor 

Phileunis  valgus 

Phllhydnis 

cinctUH 


iiebulosus 

ochraoeus 

perplex  u« 

Philiethys 

Philodr«»nuLs  pm'hi8tri.M 

rufuR  

Philonthiifi  a'qimliH 

alumnus 

apiealis 

awper 

Imltlmoreusis 

blandus , 

bninnens  

cephaloteM 

eunetauH 

eyanipennii* , . 

debllls 

diseoldeuH 

fulvijx'H 

fuHiformiM 

hepatieuH 

inquietns 

Ia^tulu8 

lomaULs 

longieomiM 

mlerophthalmus 

palliatUH 

politus 

thermanim 

thoracicus 

umbratilis 

uinbrinus 

varians 

ventralis 

Philotbenues  penn.MylvaiiiniN 

pIU)8US 

Philotbcrmus  g]at>riculuK 

Philydor  rufus 

Phimothyra  hexalepiM 

PhloM>phagus 

apionlde« 

minor 

Phlowpora  latens 

PhldHisinuH  dentatu« : 

Phl(iK)tribus  frontalis 

liminaris 

Phupnieotbraupis  rubica 

Phflptusa 

flutella 

Pholcidaj '... 

Pholfus  puUulus 

Pholidapus 143, 

dylK)Wf*kii 

grebnitzkii 4H7, 


Page. 

17,  M 

17 

17 

3,30,52 

22,47 

18,45 

370,  TfifS 

218 

217 

25,49 

39 

9 

9 

9 

9,39 

&42 

216 

216 

12 

12 

12 

12,41 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12,11 

12,41 

12,41 

12 

12 

12 

12 

12,41 

12 

12 

12.41 

12.41 

12 

12 

11.41 

11 

16. 4 1 

133 

IM 

:<> 

3<'»,  5(5 
11 

3i;.  IS,  fx; 

3<i,  56 

36, 5<; 

143 

<H).'»,  806 

sor>,806 

212 
212 

187, 504 
4S8, 501 
488, 504 


Pbolidinffi « 

Pholis 442, 450, 468, 470,  471 .  474,  4><S,  nOS.  741 

dolichogaaler 470, 471,  472. 5« 

f aaciatus 470, 47S,  474 .  585 

gunnellus 470, 473 

lavis 456 

oraatus 471 

pholis 450 

pictus 470,  471. 50S 

ruberrimus 47-' 

taczanowskii ; 470, 473,505 

tajnia 474 

Phonasca  liohtensteinl 144 

Phorantba lor. 

Phoriebteta  einen^sa,  new  j-XH»ei«^ Ilfi 

Pborcwera  ereeta Wl 

par\'a IK 

stemalis,  new  speolt^s Ill 

Photlnus  eonsanguinens "22 

pyralis 22.  47 

seintillans i2 

Pboturis  pennsyh*nniea 22, 47 

Phoxinus  lavis 729 

Phrynoj«oma  comutum 15I 

hemandesi 151 

I*brj'notitan  gigas 542 

Phtborimtea 773. 770, 7S0,  795. 821.  J<2S 

glochlnella 821, 822,9^1 

marmorclla 821, 823. 8se 

open-ulella 821, 831, 929 

striatella h2i,  822 

Pbtorlmfra  oj)orculella Kil 

PbylethuH  bifiiseiatus SO,  53 

Pbylleebtbrus  dorsalis 29,52 

gentillH 29.52 

PbylIoba»nus  disloeatus 23,  4.*^ 

Pbyllobrotioa  diseoidea 29, 52 

limbata 29,52 

Pbyllnmyias  Inrlcpsebi 137 

brevirostris  var.  wil  vmb  irii . .         137 

wilvmloiii 127. 137 

Phyllopneuste  borealin 291 

lugubrls 291 

PbylUiseart«»8 &l 

ventralis $4 

Pbylloseopus  ti'uellipes 291 

Pbyllotreta 62 

bipustulata 29 

pleta 29,3(2 

sinuata 29 

vittata 29 

Pbyllotrox  ferrugineiis .•M,55 

Pbymapbon\  pulebella 15,43 

Ph  ymatiMles  amopnua 25. 50 

infuseatvw 25 

variabilis 25 

V  ar  i  us 25. 50 

Pb vnlenns  undatus 85, 55 

PhysaliH  visoosa 802 

Pbyton 50 

jMiUidum 26 

Phy t4>nomus  eomptus 33. 55 

punetatus 1. 33.  .55 

Phyxdis  rigidus 33,54 

Piazorhinus  pietus 34, 55 

scutellaris S4,55 
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Pin-ziinis  fMMilatus Sft.fiS 

IMei«l«» 128. 299 

Pleol»ii>tos  giitUita 1:^2 

tenuiroKtri8 132 

apothetiis 131,132 

tenuiroMtris 131,132 

Pieiimnus  cirratiw 128 

IMcus  andamanen^dx 299 

spiloganter 128 

Pieris 218 

Piezcx'orynus  dispiir 37, 67 

mixtus 37, 57 

in<P8tnH 37, 57 

PinacMMlem  limbatu 7.38 

platieoUiH 7 

plHtyo<»lIls 3> 

PiiKMl  ytex  cryi»tophHK<»J<U-. 3, 10, 10, 41 

Pinophilus  Iatii>eN 13. 42 

opaoiis 13 

pleip€^ 13, 42 

PiniiN  riKida •'»''» 

IMoiiea  iK'llal In 370. 397 

Plpra  caiulata 135 

chlorocapilla IH 

p(H*toniUH 1 13 

Wprida? 135 

PifH'nus  humeralLx 31 , 53 

Pisonia  aouleata 791 

obtiiwita 792 

Pisoodonophisboro 326 

PisHodcs 55 

Htrobi 33,55 

PltUi  abljotti,  new  species 287,298 

eucullata 298,299 

moUiccensis 299 

Pittidje 298 

Pituophis  catenifcr  de>*ertir<»la l.'wt 

sayl 152 

Pityogenes  plagJatiiH 3<s  5(» 

PityophafiTUH  eephalotes 18,  Ifi 

PltyophthoniH  anneetens 3<),  5<> 

consimlliH :m;.  5<» 

h  i  rt  i  e  e  pH :V. .  .V. 

nilniitis8iinu8 3<>,.V» 

pubeniliis 3r.,  5r» 

puliearius 3il,  5f. 

pnlhi8 36, 56 

Placusa 11,41 

Pla^odera  R'mjfinosa 28 

viridifi 28,51 

PlantanuH  oeeldentalis 878 

Platacidfe .356,  ,513, 525, 526. 5<>3 

Platax 526,563 

albipunetatim 5'2<) 

ana^Mii 527 

arthritieus 526 

boersi 527 

gaimanli 527 

lesohcnaldi 527 

piinotiilatiiN 527 

teiro :^56. 52<i, 527, TrfO 

vespertilio 528 

jaiK>niei!s 527 

xantb4ipUM 527 

Platenw 47 

canalicDlatiiN 22 


Paffe. 

Platen»s  flomliB 22 

lictor 22 

modcstus 22 

timidus 22 

Platophrys  myriaster 3G5 

Platycephalidffi 361 

Platycephalua 942 

crocodiluR 361 

inittatiis 361 

indiciifl 361 

ioermis 361 

Insldiator .%l 

Platycems 49 

qucrcus 24 

Platydema 53 

crenatum 30 

elUptictim 30 

er>'thr«)oenim 30 

exravatnm 30 

flavipos 30 

niioans 30 

pieilabruni 30 

rnnoollc 30,5:^ 

nifirorne 30 

Hiibc><M4tatum 30 

Platyinius 345 

maeropbthalmiis &15 

spams 344, 315 

Platyn<»Ui  labiosana 371. 402 

Platynns  jpruginosiis 7 

Ixigemanni 7 

earlK) 7 

raudatiis 7, 38 

cinoticollis 7 

erenistriatus 7 

oupripeimiH 7 

dcH'ens 7 

deoonis 7 

exoavatiifi 7 

extensicollls. ., 7 

ferreuM 7 

limbatus 7 

lutulentus 7 

melaiiarius 7 

mcprens 7 

nutans 7 

obsoletus 4 

pioil)onnJs 7 

plctieoniis 3, 4. 7, 38 

plaeidus , 7 

8-piinetatus 7 

]>unetlfomiis 7 

n»flexns 7 

nibripes 7 

siniiatus 7, 38 

striatopunetatns 1.7  ^ 

Plat yptilia  e(>smo<la<-tyla 370, 399 

Platypus  flaviromis 36, 57 

quadridentatus 36, 57 

Platyrhynchos  anrioularis i;{8 

sulphureseenM 136 

IMatysoina 45 

aureliannm 17 

earolinum 17 

coarrtatum 17 

lecontel 17 
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Platysoma  parallelum 17 

Pla  t  ystethus  americanus 14, 42 

Plecoglos8U8  altiveli« 328 

Plectobranchua 483 

Plectognathoua 251 

Plectorhynchus  ocyunis,  new  species 31fi,  348 

poeciloptenis 349 

radjaban 349 

Plectrodera  Bcalator 26, 50 

Plegaderns  trausvenms 18, 45 

Plealobaris  dinjunctii 35, 5(J 

T-sigmim 35, 6C 

Pleuronertidee 365 

PleurophoriLM  ea?8us 24, 49 

ventralis 3,24,49 

Plocamus  hi«pidulnH 35, 56 

Ploceldai 297 

Plocetes  iilmi 34,55 

Pliichlonua  tiralduH 7, 38 

PlotoHUs  angulllari;! 320 

liutella 771 

PlutellidcD 771 

Pnosmodium  earolinianiun 409 

PocttdiUH  hoi volu.M 18, 45 

P(Mlabru8  ba^silaris 22, 47 

brunnlcollis 22 

fmter 22 

rugosuluR 22 

toraentosus 22 

tricoetatUH 22,47 

Podapion  gallicola 33, 55 

Pcpcilia  ba«ifa8clella 787 

baslstrlgella 787 

fragmentella 7K(» 

Inscripta 820 

PcDcilochroti  montana 213 

PcBcilonota  debilis 21,47 

Pogonocherus  mixtus 27, 51 

Pogonoiriceua  alleni,  new  species 65 

eximius 65 

plumbeiceps 65 

zeledoni 65 

Poisson  A  Miroir  du  Jai>on 517 

Perrotiuet  Noir 76 

Polemius  latieomis 22, 47 

Polydactyhia  plebeius 351 

rhadinuH,  new  species 316, 351 

Polygonum 376,392.801 

acre 801 

hydropiperoideH 874 

Polyhymno 773, 839 

acaciella 8;i9,930 

luscostrigella 839 

luteostrigella 839 

scxstrigella Ki9, 840 

PolynemidiE 351 

Polypleunis  geminatns 30, 52 

Pomacauthinai 529 

Pomacanthus 529, 549 

canescens .549 

Pomacentridee 352 

Pomacentrus  fllamentosus 531 

Poraadasis  hasta 349 

niaculatus 349 

PoraolobuH  pseudoharengus 708 

Pomphop<ea  a*nea .TJ.  54 


Pi** 


Populus  fremuntii  wisilezeni. 

Porcellio 

laevifl 

Porobroncbus 

Poit^adufl. 


*^ 

t> 

^ 

7.>4,7«2.T« 

gaQtheri,^ew  species 762, 763, 7Si 

miles 7Ki 

Pou  de  Gasteroste ^ 

la  carpe TtS 

1  desPoissons 7^ 

I  Prasocuris  varipcft fe,^ 

I  Pratflcus  fusculiis 30.5? 

I  Priodon 55f> 

I  annulatus S* 

I  Priodontichthys 5> 

anuulatiis 5o» 

Priouochffita  opaca 10.* 

I  Prionocyphon U 

I  discoideiui 19 

limbatUM 15 

Prionomerus  calceatue 34,56 

Prionotus  carolinos 7B7 

PrionuniH 556 

scalpnim 566 

Priouus 5© 

imbrieomis 2& 

laticolli» 2S 

pocularis 25 

I  Proantigonia 521 

I  ProboBca 54 

I  pleuralij4 31 

'  I*romecotarsus  gibbirofitris $4,55 

I  Prometopia  6-macuIata 18,45 

i  Promieropa  lanceolata Ztl 

I  Prostephanus  punctatus 2S 

Prosthesima  barber! ,  new  species 212, 221 

Prostomeus,  new  genus 773, 8S7 

brunneus,  new  species  ..  k37,838,99) 

Proteus 230 

Protheca  hispida 23, 4S 

puberula ' 23,48 

Protinus  atomarius 14,42 

Protolophus  tuberculatus 219, 221 

Pninus 806 

persica 859 

serotlna 882 

Psammodius  eegialioides 24,49 

Iiitcrruptus 24,49 

I'sammoperca 342 

waigensis i¥i 

Psaris  cuvierii 135 

Pselaphephila  similis,  new  species 124 

Pselaphidse 10,40 

I'selaphus  erichsonii 10, 40 

Psenocenis  supeniotatus 26,50 

I^nolepis  parvula 40 

Psephenus  lecontei 19,46 

l»settus 526 

Pseudaluteres 262,277,285 

nasicornis 277,285 


PHCudanthonomus  crata^ 

incipiens  . . . 

longulus 

rufulus  

seriesetoeus. 
Pneudapinofis,  new  genus 


34,55 
34 
34 
34 
34 
108 
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Ptt«e. 

PseudapinopB  n\gm,  new  Hpecies 108 

Pseuclanii&dnif) 509 

curinulatUH 509,511 

from  Cuba,  A  new  ter- 
restrial Isopod  of  the 
Genus,  by  Harriet  Rich- 
ardson          509 

glllianus,  new  species . . .  509, 510 

Pbeudatrichia  flaviceps,  new  species 102 

pilosa,  new  species 102 

Pneudetwpus 48 

apicalis 22 

blcolor 22 

oblitUH 22 

P»eurlobal  istes 2M .  256, 285 

flavimarf^inatus 256. 267, 285 

Pseudobaris  nigrina 35, 56 

pectoralis 86, 56 

Pseudochelaria 851 ,  852, 885,  knj 

pennsylvanica 885 

walsinghami 885 

Pseudohazis 372 

shast«nsi8 370, 372 

Pseudoluteres  nasicomis 277 

PseudomonacanthuH 261 , 2(58, 285 

macrurus 268 

modestus...  268,269,271,285 

trachyderma 270 

Pseudopleuronectes  americanus 705, 706 

Pseudopsis  sulcata 13 

Paeudorhombus 365 

malayanus :J65 

oligodon 365 

ruaselll 365 

PseudoRcorpionida 220 

Psilochonis  pullulus 212 

Psittacidae 303 

Psittacus  fasciatus :i03 

vemalls 8(M 

Psorlcoptcra  gibbosclla 879 

Psylla 810 

Psylllodes  convexior 29, 52 

Psyllobora  20-maculata 15, 43 

Ptenidium 43 

evanescens 14 

foveicolle 14 

lineatum 14 

specullfer ,.  14 

Pterichthys 278 

Pterrwolus  ovatus 33, 54 

Pteroldonus 754, 763, 766 

quinquarius 763, 764, 766 

Pterophorida; 397 

Pteniphoriw  sulphureodacty  Iuh 370, 398 

Pteropsaron 939 

Pterostichus 38 

adoxus 6 

approximatus 6,38 

caudlcalis 6 

coracinus 6 

corvlnua 4.6 

diligendus T 6,38 

ebeninus 6 

ebenus ;J8 

erythropus 6 

femoralis 6 


Page. 

PterostlchuH  gravis 6, 38 

honestus 6 

lachrymosus 6 

luctuosus 6 

lucublandus 6 

moeetus 6 

mutus 6 

rostratus 6 

rotundatus 6,38 

sayi 6 

stygicus 6 

Pteryx  balteata 14 

batteata 43 

Ptilinus  rufleomia 23,48 

l»tillum 43 

collan! 14 

Ptilodaityla  scrricollis 19, 46 

Ptlnellapini 14,43 

quercus 14, 43 

Ptinellodes  lecontei 14, 43 

Ptiuidaj 23,48 

Ptinus  brunneua    23, 48 

fnr 23,48 

interniptu.s 23, 48 

quadrimaculatus 23, 48 

Ptomaphagus  consobrinus 10 

oblitus 10 

parasitus 10, 40 

ulkei 10,40 

Ptosima  gibbicollis 21, 47 

Pulsatilla  hirsutinum 402 

Purpuricenus  humeralis 26, 50 

var.  axillaris 26, 50 

inirsefish &46 

Pycnomerus .44 

sulcieollis .16 

Pycnonotldse 289 

Pygoeteus 619 

Pyractomena 47 

angulata 22 

lucifera 22 

Py  ralida* 396 

Pyrochroa  femoralis 32, 64 

Uabellata 32,54 

Pyrochroidee 32, 54 

Py  ropyga 47 

decipiens 22 

minuta 22 

nigricans 22 

Py  rata  germari 32,  M 

limbalis 32,64 

P>'rrhocoma  ruficeps 144 

Pyrrhula  glaucoaerulea 146 

Pythidaj 31,53 

Pytho  americanus 31, 53 

Quedlus  capucinus 12 

ferox 12,41 

fulgidus 12 

molochinus 12 

peregrinus 12 

Rabdophonis 529, 530 

ephippium .  629 

Kallidaj 312 

Ratkochi 950 

tail 95«> 

Razor-flsh 
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Real  puffer 2M 

R«»iiin-aria  soqiiax 884 

Recurvaria 772, 795,  «07, 808. 813 

apicitripunctella 808, 810. 934 

c-olubrinse,  new  species 808, 810 

crataegella,  new  species 808, 811 

cristatella 808,809,812,814 

dowi  vittella 795, 808, 809, 813, 814 

gilvoseopella 809 

leucatella 808 

nanella 808,811,812 

nif^ra.  new  species 808, 814 

obll<iuistriKella 808, 811 

qnercivorella 786. 808, 813 

robiniella 808, 809, 812, 929 

vuriella 808,809,892 

Re<l  file  fish 262 

flag:  raiser 623 

net  catch  or  dragonet 948 

Relationship  and  Osteologyof  theC.-aproid 
Fishes  or  AntigonildaD,  The,  by  Edwin 

('hapin  Starks 6f»5 

Reptiles   of   the    Huachiica   Mountains. 

AriKona,  The,  by  Ixnmhard  Stejneger..  119 
Review  of  the  Blennoid  Fishes  of  Japan, 
A,  by  David  Starr  Jonlan 
and  John  Otterbein  Sny- 
der          441 

Cha-todontidro  and  related 
F'amilies  of  Fishes  found 
in  the  Waters  of  Ja}mn.  A, 
by  David  Stnrr  Jordan 
and  Henry  W.  Fowler...  513 
Cling-rtshes  ((jobiesocida) 
of  the  Waters  of  Japan,  A. 
by  David  Starr  Jonlan 
and  Henry  W.  Fowler...  413 
Dragonets  (Callionyniid;e) 
and  related  Fishes  of  the 
Waters  of  Japan,  A.  by 
David  Starr  Jordan  and 

Henry  W.  Fowler 989 

Ophidioid  Fishes  of  Japan, 
A,  by  David  Stnrr  Jordan 
and  Henry  W.  Fowler  ...  743 
Oplegnathoid  Fishes  of 
Japan,  A,  by  David  Starr 
Jordan    and    Henry    W. 

Fowler 7.'> 

Trigger- 1  ishes.  File-tishes. 
and  Trunk-Mshes  of  Ja- 
pan, A,  by  David  Starr 
Jordan    and    Hetirj-    W. 

Fowler 251 

Revision  of  American  Gelechiida.Supple- 

ment  to  the 931 

the  American  Moths  of  the 
Family  Gelcchiida',  with 
Descriptions  of  new  Species, 

A,  by  August  Busck 707 

the  Moths  referred  to  the 
(Jenus  Leucanla,  with  De- 
scriptions of  new  Spec'ies. . .  159 

RhulKlopte -us  picipes "i-S.  51 

Rhalxwcelis  tenuis 21.47 


Rhoginm  Hneatiun ».W 

Rhamphomyia  albata,  new  spcciefl W 

Rhanjfl  unicolor li.8 

RhantUfl  calidus 3,S.« 

Rhezidius  canaliculatus llfl 

Rhexius  insculptus U,  41 

Rhinecanthus S' 

aculeatus 2S7 

omatlssiinus 2w 

Rhineaomtu 2^ 

Rhinobatidae «* 

RhinobatUR  f$chle«reli SM 

Rhinocera  ponieteHa ^ 

Rhinocheilus  lecontei 1* 

Rhinomacer  clohgatua 3J.54 

pilosus 3S.54 

Rhinomaeeridse 38,>J 

Rhinomylas '. 296 

nieobarica,  new  species JS7,296 

I>ectoraIis 296 

Rhinoncus  longulns ^^ 

pericarpins *5.56 

pyrrhopus ^^^ 

Rhinonennis ** 

vlridiaenens 4,31,58 

Rhipiceridfff ■»,« 

Rhipidandrus  paradoxus '*^^ 

Rhlpiphorida? ^'^ 

lihipiphorus : ^ 

cnientus ^ 

limbatus ^ 

pectinatus ^ 

Rhizopertha ^ 

dominica ^8 

Rhissophagus ** 

bipunctatus ^^ 

cylindricus '^ 

Rhodoba?nus  13-punctattLs 38.  ^ 

Rhodymenichthys ^ 

dolichogaster ^ 

ruberrlmus ^'^'  ^"^ 

RhomboHdes ^^ 

R  hopalophonis ^ 

loiigipes ^ 

Rhus ^ 

toxicodendron 44,51,408 

typhosa ®* 

Rhynchites ^ 

a>neus ^ 

seratus ® 

hirtus 3S 

Rhynehitidw S3,M 

Rhynchocyclus  scotius,  new  species ® 

sulphurescens 63, 64, 186 

Rhyncholophidw... '^ 

Rhyncholophus ^ 

macnlatus 230 

rf>bustus ^ 

Rhy ncolus  oregonensis ^^ 

Rhyssematus  axjualis ^ 

lineaUeollis 3*.^ 

Rhyssemus  sca*ber 24,49 

Rhyssodes ^ 

exaratiis ^* 

Rhyssodidae ^^** 


Sphenophorus  pertinax 36 

pltvcidiLM 36 

Hculptilis 36, 56 

zea? 36 

Sphcii06tethuH  taslei 25,50 

Sphcroides  ocellatu» 359, 57 1 

Bcclcratus 359 

Sphindidse 24,49 

SphinduH  americaiiUH 24, 49 

Sphyraeiia 622 

forsUiri 333 

japoniea 333 

jello 333 

Sphyninida* 333 

Sphyma  zyga'iia 318 

yphyrnldttj 318 

8pi<U'rs  cDlleotwl  in  Arizona  by  McMsrs. 
Schwarz  and  Barlx-r  during  the  Sum- 
mer of  1901,  A  List  of,  by  Nuthaii  Banks  211 

8i>iloKnipha  fracture,  new  Hix'cies 125 

Spilornis 806 

klossi,  new  species 287, 304, 305 

minimuM - 305 

HpilotUK  4-pustulosus 31, 53 

Spinachla 619,622 

Siiondylidii' 25, 50 

8lK)ngoplius  vertical  in 8, 39 

Sporophi  la 146 

allK>gnlaris 146 

SiK)ttcd  skin  peeler 256 

S<lUttlidte 79,318 

.Squuloid  Sharks  from  Japan,  I)e.scri]>Uons 
of  two  new  Species  of,  by  David  Starr 

Jordan  and  John  Ottcrbein  Snyder 79 

S<iualus 318 

mitsnkurii 318 

Staltator  rubic.ns 143 

SUiphylinidic 5, 1 1, 41 

Staphylinus  cinnaniopterus 12 

conies 12, 41 

exuhins 12, 41- 

fossat<»r 12. 41 

maeulosns '  12, 41 

mysticuM 12 

pnehmgus 12. 41 

lomentosiis 12 

viohicens 12. 41 

viri<lans 12, 41 

vnlpiniis 12,  11 

Starks,  K<l\vin  Chapin,  on  The  Kelution- 
ship  and  Ostci)l- 
ogy  of  llie  Cnp- 
roid     Fishes    or 

Antigoniida.'  ...  rK;5 
on  The  Shoulder 
Girdle  and  char- 
actcri.««tic  Oste- 
ology of  the 
Hcmibranchiate 

Fishes 619 

SUitira 53 

gagatina 31 

resplendens 31 

SteattxUi  grandis 21 1 

nigra 214 


Stejneger,  Ix^onhard,  on  The  Reptileti  of 

the  Huachuca  Mountains,  Arizona 149 

Stelidota 45 

geminata 1> 

8-maeulata M 

Rtrigosa IS 

Stenelmis 46 

crcnatns 19. 

j                   linearis 19 

I                    quadrimaculatua 19 

I                    Binuatus 19 

I  St«ni.spa  metallica 29,32 

StenoIe<>hia  gemmella 819 

Stenolophus 39 

altcrnans h.39 

cjirbonariuM 8 

conjunctui) fc 

f  ulignosu8 s 

bumidiis 8 

ochropeziis 8 

plebejus 8 

sprctus 8 

I  Slenoma 902 

'  Stenomimus  pallidus 35, i* 

I  Stenoscelis  brevis 36, 56 

StenoHplicnus  notatus aS.  .10 

SteuotaTSUs  hispidus 15,-0 

'  StenuH 41 

I              annularis 12 

arcuUis 13 

I              argus 12 

bipunctatujs 12 

I              callosus IS 

Carolina^ 12 

colon 12 

colonujj 12 

I              croceatus 12 

delttvarensi.s 12 

I              dehiwarensiH 41 

disimr 12,41 

I                egenUH * 12 

I              tUivicornis 12 

I               militaris 12 

punctatUB 13 

sectilifer 12 

semicolon 12 

stygicus 12 

I   Stephanolepis 2IU.263,2>5 

1  cirrhifer 2t;i,2iW,'i<3 

I                            hispidna 265 

1        ^  jap<jnicua 2iVI,2i.ri.2f!6.2S5 

]         '  oblongUJ* 2(VI.26C.2i;7,2S8,2S5 

I                            setifer 288 

I                           Kulcatus a'»9 

I  Stephanopachys 48 

I                                cribmtus 23 

'                                densua 23 

I                                nigosus 23 

j  Stereopalpus  mellyi 32,M 

I  Stetholwiris 66 

I                      corpulenta 85 

'                      ovata 85 

'  Stethon  pcctomsnis 20 

'  Sticha'ina; .-.  443 

!   Stichaopsis 444,495,504 
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Sticlmopsifl  nana 495,504 

8ticli8eu8 444,489,496,504 

aculeatUB 498 

angulllaris 500 

dlctyo^mmmus 493 

enneagrammus 491 

grifi^rjewi 497 

hexagnimmus 490,498 

islandicus 500 

maculatua 498 

nozawae,  new  species 496,504 

punctatus 495 

Stictocranius  puncticeps 13,42 

Stilicopeis  monstrosa 13, 42 

paradoxa 13,42 

Stilicus  angularis 13 

biannatus 13,42 

dentatus 13,42 

opacnlus 13 

rudis 13 

trlstis 13,42 

Stizostethium  salmoneom 714 

Stone  tai,  or  perch 76 

Stonewall  perch,  from  the  coloration 77 

Strangalia 50 

accuminata 26 

bicolor 26 

famelica 26 

luteicomis 26 

Strategus  antseus .\. 25, 49 

Stratiomsridee 98 

Stretchia  plusliformis 370,377 

Strigoderma 49 

arboricola 26 

pygmseum 26 

Striped  knave  perch 541 

perch 552 

Strix  scutulata 804 

Strobisia 7Ti,  851, 890, 908, 904 

albacillaeella 903,904 

aphioditeella 905 

argenticiliella 904 

emblemella 904,905,930,937 

irridipennella 904,906,930,937 

levipedella 8.>1,985 

proeerpin^la 905 

venustella.. 905 

Stromateids 338 

Strongylinm  tenuicolle 30,53 

terminatum 30,53 

dturmia  austrina,  new  species 113 

discalis,  new  species 114 

limata,  new  species 113 

Stumia 294 

andamanensis 293,294 

erythropygia 293,294 

katchalensis,  new 

subspecies 287,298 

Slumldae 293 

Stygobromus 423 

Stygonectes 430 

Stylopida 32,54 

Snbdmella 774 

fiuiriri 136 

sul'lri 136 

albescens 136 

Proc.  N.  M.  vol.  XXV— 02— 
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Sumikakuwo 66& 

Sunius 42: 

binotatus IS 

longlusculus W 

prolixus IS' 

Supplement  to  the  Revision  of  American 

Gelechiidae 981: 

Surgeon-flshcs 560» 

Surniculus  lugubris 302 

Sunimlchi 257 

Suzumef  ugu 28L 

Swallow-flsh 526^ 

perchortai 5a6« 

puffer 281 

Swarming  eel 480" 

Sycalis  pelzelni 146 

Sylvia  cisticola 29t 

cucullata 142. 

herbicola 145- 

pitiaymni 14S^ 

specioea 140 

velata 142 

vermlvora 141. 

8ylviid« 291 

Symbiotes  minor 16, 4$ 

ulkei 16,43 

Symphora  flavicolUs 31,68- 

rugosa 81,6S 

Synageles  scorpiona 219 

Synagris  sinensis 34<^ 

Synagrops 674 

japonica 57& 

Synallaxis  mflcapilla 131 

spixi 61,134: 

notius,  new  subspecies ..  60 

spixi 60 

Synaptura  foliacea <  366 

orientalis 866 

pan 366 

Syncals^tastrigosa 19,46 

Synchita  fuliginosa 10. 

granulata 16< 

laUcollis 16. 

obscura 16, 4< 

parvula IG-  • 

Synchroa  punctata 31, 5$ 

Syneda  hasringsll 370,384,386 

howlandil 370,382,385 

Synemosyna  scorpiona 21^  . 

Synentognath 621,622: 

Syneta  f  erruginea 27, 61 

Synodontidse 820- 

8  y  stena 62 

elongata 2^ 

frontalis 2» 

hudsonias 2^ 

marginalia 2» 

tseniata 2» 

Tachinamella 872. 

Tachinidfie 101    . 

Tachinus  flmbriatus 13, 42: 

flavidus 42: 

flavipennis IS- 

fumipennis 13,42     ■ 

limbatus 13,42-    ' 

luridus 18,4^ 

-65 
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Tachinufl  memnonius 13, 42 

nltiduloldea 13,42 

pelUpes W,42 

picipes 13 

rependus 13,42 

Tachycellug 39 

atrimedius 8 

badlipennis 8 

Tachygonus  lecontei 35, 55 

tardipes 85, 55 

Taohyphonus  qoadricolor 143 

ruficeps 144 

Tachyporua 42 

chrysomelinus 13 

elegans 13 

Jocosus 13 

macullpennis 13, 42 

nanus 13 

nitldulus 13 

Tachypterus  quadrifnbbus 34, 56 

Tachyptilia 840,844 

agrimoniella 850 

consonella 846,846 

innocuella 846 

rholfroctella 846 

Tachys 36 

capax 6 

corruscus 6 

dolosuH 6 

ferruKineiis 6 

flavicauda 6, 38 

granaiius 6 

incurvus 6 

Irevus 6 

nanus 6, 38 

proximus 6 

pumiluH 6 

scltulus 6 

tripunctatus 6 

ver.  pulchelluH G 

vl  vax 6 

xanthopus 6 

Tachysurufl  falcarius 321 

sinensis 321 

Tachyusa 41 

baltifera 11 

gracillima 11 

nigrella 11 

'I'alleh 303 

Tanacetum .'. 776 

Tanagra  viridis 144 

Tanagridse 143 

Tantll  la  coronata 157 

meianocephala 157 

wllcoxi,  new  species J56 

Tanymeeus  eonfertus 83, 54 

Tany pus  algens,  new  species 90 

barberi,  new  species 90 

discolor,  new  species 89 

guttularis,  new  species 92 

occidentalis,  new  species 92 

pallens,  new  species 91 

stellatus,  new  species 89 

venustus,  new  species 91 

Tanysphyrus 56 

lemnae 34 


Taphrocerus  gracilis 21, 47 

Tarentula  scalaris 217 

Targetflsh :.17 

perch ol7 

TassiD.  Wirt,  on  The  Casas  Grander  Me- 
teorite   69 

Taurichthj-s 542 

macrolepidotus 543 

varius M2 

Taxodium  dlstinctum ?J10 

Taygete si6 

difficilisella S16..«17 

Taygetls MS 

Tchltrea  afflnis 296 

nicobarica ,. 296 

Tecoma  radieans ij2 

Teleia  gllvlscopella M5 

leuconota Sk' 

oronella Tie* 

sequax ?«»4 

Telephanus  velox 1  c»,  44 

Telephorus 47 

bilineatus 22 

carolinus 12 

costipennis 22 

excavatus 22 

fraxini 22 

lineola 22 

longulus 22 

marginellus..^ 22 

pusillus 22 

rectus 22 

rotundicoUis 22 

scltulus 22 

tuberculatus 22 

vilis 22 

Tellia  dorsivittella 813 

Telmatophilus 44 

americanus is 

Telphusa TTi,  783;,  784,  SSO 

basiiasciella 784. 7S7 

basistrigella 784,787 

belangerella 784,788 

betulella,  new  species 784. 787 

curvlstrigella 783,784,785 

f  uscopunctella 981. 982 

glandlferella 784, 788, 7>^ 

latifascieila 784.785 

longlfa«eiella 784,785,931 

pallideroeacella 784, 786, 932 

querciella 784,787 

quercinlgracella 784, 786. 922 

quinqueeristatella 784,785.?29 

Temenuchus  andamanensis 293 

Tenebrio  castaneus 30, 52 

moliior 30,52 

obscurus 30,52 

tenebrioides 30,52 

Tenebrioldes  americana. 19 

bimaculata 19 

corticalia 19 

marginata 19 

mauritanlca 19,46 

nana 19 

obtusa 19 

rugosipeunifl 19 
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Tenebrioides  var.  cucujiformis 19 

var.  laticollis 19 

Xenebrionidse 30, 52 

Xenfniha^ 559 

Tephrodomis  grisola 296 

Xeplirosla  virginiana 52 

Xeras  foliana 371,399 

Xeretrius , 45 

amerlcanas 18 

Xennes 41 

Xerpsiphone  nlcobarlca 295 

Xerres*trial  Isopod  of  the  Genus  Pseudar- 
madlllo  from  Cuba,  A  new,  by  Harriet 

Richardson 509 

Tetracha  virginica 6,37 

Tetradymia  canescens 834 

Tetragnatha  extensa 215 

Tetragonoderus  fasciatus 7, 38 

Tetragonoptems 535 

auriga 531 

vagabundus 632 

Telragonoptrus 529,630 

stilatus 529,530 

Tetraodontid® 359,574 

Tetraopes  canteriator 27,51 

5-maciJlatU8 27,61 

tetraopbthalmus 27,51 

Tetratoma  tessellata 31,63 

truncorum 31,53 

Tetrops  jucunda 27,51 

monoetigma 27, 51 

Tetrosomus 278,279 

turritus 278 

Teuthls 551,665,558,560,563 

albopunctata 561 

argenteus  358,552,553,554,663 

australis 552 

bahianuB 554 

bipunctatus 358,552,664,563 

brevirostris 561 

crestonis 664 

dussumieri 357 

fuseescens 561 

hepatus 661 

javus 651.560 

matoides 358 

olivaceus 358 

{■andwichensis 357, 653 

trioetegus 357,562,553,563 

virgata •.         562 

Teuthys 551 

Thalpius  dorsalls 3,7,38 

Thalycra  concolor 18, 45 

Thamnophilus 59,131 

aspendventer 130 

auratus 60,131 

caeruleacens 59, 60, 129, 130, 131 

guttatus 131 

naevius 60 

ochrus 130,131 

olivaceus 128 

pileatus 60, 131 

radiatus 131 

tephrogaster,  new  species.  69 

ventralis 60,131 

Tbamnophis  cyrtopeiB 155,156 


l*age.. 

Tbamnophis  octilaia i55 

Thanasimus  dubius 23, 48 

Thanatus  coloradensis 216 

Thaneroclenis  sanguineus 23,48 

tantillus 28,48 

Tharops  ruficomis 20,46 

Theca 48- 

profunda 2S 

Theraphosidffi : 211 

Therapon  cancellatus 348 

Jarbua 348 

quadrilineatus 348 

servus 348 

I                    theraps 348 

Theridiidse 214 

Theridium  funebre 214 

j                      murarium 214 

sublatum 213 

I  Thermonectes  basilaris 9, 39 

omaticollis 9, 3& 

Thermopsis 878 

montana 407,409 

Thesium  cavifrons 11, 41 

Theutis  f  useescens 661 

'  Thiasophila  angustivcntris 11 

Thinobius  fimbriatus 14,42  . 

I  Tholichthys 529  , 

Thomisiidae 211,216 

I  Thomisus  caudatus 216 

I                    duttoni 216 

Thriothorus  leucotis 67 

Thriponax  hodgei 299 

Throecidee 21,47  . 

,  Throecus 47  , 

I                   chevrolatii 2L 

convergensr 21 

pugna  X 2t 

punctatus 21 

Thryophilus  albipectus 66, 67 

albipectus 67 

bogotcnsis 66, 67 

hypoleucus 67 

niflventris  67 

galbraithii 6T 

leucotis 6T 

longirostris 6T 

longirostris 67 

striolatus 67 

minor 67  \ 

supercUiaris 67  - 

tseniopterus 67 

Thryothonis  albipectus 67 

Thyniallus  vulgaris 726 

Thymalus  fulgidus 19, 46 

Thyreion  rosea 370,880 

Thysanocnemis  fraxini 34,56> 

helvolus 34,66 

Thyeanoes  fimbricomis 36, 66 

Tibellus  duttoni 216  ' 

Tigrillo 246 

Tillomorpha  geminata 26, 50 

Tinea  vulgaris 725 

Tinea 844 

hermanella 798  ' 

populella 840,844 

Tineidse 408 
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Tlnelna 931 

Tinelnse 812 

TipiilidfiB 83 

Tluherla  cinctipennella 871 ,  411 

Tltanio  helianthiaiefi 397 

Titanoeca  americana 213 

Tltyraviridis 134 

Iteania  caiidatus 216 

Tmeaiphorus 40 

carinatUB 10 

cofitalifl 10 

Todirampbus  occipitalis 301 

Todirofltnim  ecaudatum 64 

margaritaceiven  ter 139 

Tokose 264 

Tokusazame 258 

Tomarua  pulchelluR 16, 44 

'Tomiciis 45, 56 

a  vulsua 36 

cacographun 36 

cselatus 36 

caliigrapbus 36 

pini 36 

Tomodenis  constrictua 32 

Tomoxia  inclusa 31,54 

lineella 31,54 

Tortricidse 399 

Tortricldia  ciesonla 396 

teslacea 370, 395, 396 

var.  c^-pta 370,395 

Totanus  totanus  eurhinus 313 

Toxidium  gammaroides 14, 43 

Toxotropis 5J 

fasciatiu 37 

pusillus 37 

Toxotus  trivittatus 26, 50 

Trachinidae : 413,941 

Trachinocephalus  trachinus 329 

Trachurops 337 

torva 337 

Trachysectus  confluens 13, 42 

I'ragidion  coquua 26, 50 

var.  fulvipenne 26 

Treron  chloroptera 308 

Treronidfie 308 

Triacanthidae 251, 285 

Triacanthinee 252 

Triacantbodes 252, 285 

anomalus 2V2, 285 

Triacantbodinse 252 

Triacantbus 262,253,285 

anomalus 252 

biaculeatus •    253 

bracbyHoma 253 

brevirostris 253,285 

nieubofl 253 

rbodoptenia 253 

nisselli 253 

Triacbus 51 

atomus 28 

vacuus 28,51 

Triakis  scyllium 318 

Trlballster  marginellus 17, 45 

Tribalus 45 

americanus 17, 45 

Tribolium  confusum 30, 53 


Tribolium  ferragineum. 3b  • 

Trichas  supercilfoeuB l»- 

Tricbluridfie ^ 

Tij^cbiurus  japoniciis SS? 

leptums —         3G 

Trichius 1 

affinla ^ 

bibens i 

piger i 

viridulus I'l 

Tzicbiusa  compacta II 

Tricbobaris  trinotata $*.5S 

Tricbodes  apivoras 23,i* 

Tricbodeama  gibboea 28, 4» 

Tricbopter>'gid8e 14.t 

Tricbopteryx a 

abnipta U 

aspera :..  14 

glabricollis 14 

haldemani 14 

moerens M 

parallela U 

sericaiiR U 

Tricbotapbe 772, 

850, 874, 904, 906. 907. 909, 910. 
912, 913, 914, 916, 925. 927, 3» 

alaceila 9O7.909.98& 

bidlscomaculella 906,914 

cbambereella 891,907,913 

condaliavorclla 908.913 

costanifoella 907.9Q9 

discoocellella S74 

femaldella,  new  species 908,913 

flavicostella 906 

flavocostella 907.908,987 

georglella 908,916 

inserrata 907,908 

inversella 906,912 

juncldella 907, 910, 911, 9S8 

lactifloeella 908,914 

melantberelia 907,911 

nonstrigella 907,910 

ocbripalpella 909 

purpareofosca 907,910 

refusella 849 

serrativittella 907,909,930 

setosella 907, 

908. 909, 91 1 ,  912, 914, 925. 938 

trimaculella 804,908,914 

Tricbotbraupis  quadricolor 113 

Tricrania  sangulnipennis 32,54 

Tridentiger  bifasciatiis 576 

bucco 576 

obJ>curus 576 

Trifolium 796 

pratense 796 

Triga  picipennis 14,42 

Trigger-fisbes 254 

File-fisbes,and  Trunk-fisbes 
of  Japan,  A  Review  of  the, 
b>  David  Starr  Jordan  and 

Henry  W.  Fowler 251 

Triglid£e 861 

Trimioplectus  arcuatus 11,41 

Trlmium 41 

convexulom 11 
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Uloma  imberbis 30 

impressa 30 

punctulata 80 

Umazumhagi 266 

Umidojo 757 

Uminamazu 754 

Umitsuzume 281 

Unicom  flsh 276 

Unicornu  places  bahametisis 276 

Upeneoldea  bensasi 835 

tragiila 835 

vittatus 335 

Upeneus  cyclostomus 836 

Indicus 834 

luteus 836 

subvlttatus 836 

Urocentrus 470 

pictus 470,471 

UrographiB  fasciata 27,61 

Usinosita  japonica 866 

Uta  symmetrica 150 

Vaccinium 859 

corymbosum 67 

stamineum 858 

Valgus 50  ! 

canaliculatus 26  ' 

squ^iger 25  ' 

Vejoviidae 219 

Vejovis  boreus 219 

Veniliornis  spilogaster 128 

Vexillifer 750  , 

Vireonldse 140 

Walcott,  Charles  D.,  on  Cambrian  Brach- 
iopoda:  Acrotreta;  Llnnarssonella;  Obo- 

lus;  with  Descriptions  of  new  Species..  577 

Watasea 763,759,760,766 

slvicola 759,766 

Weasel-flsh 754 

Westonla 577.611 

ella 693 

escasoni 612 

flnlandensis,  new  species 611 

stoneanus 612 

Wilson,  Charies  Branch,  on  North  Amer- 
ican parasitic  Copepods  of  the  Family 
Argulids,  with  a  Bibliography  of  the 
Group  and  a  systematic  Review  of  all 

known  Species 635 

Winthemia  antennalls 115 

Wolf-fishes 501 

Wollastonia  quercicola 36, 56 

Xantholinus  cephalus 12, 41 

emmesus 12,41 

fulgidus 12,41 

hamatus 12, 41 

obaidianiis 12 

temporalis 12,41 

Xanthonia 51 

10-notata 28 

villosula 28 

Xanthus  llliputanus 34 

pygmseus 34,65 

Xenicopsis 183 

acritus 61,132 

calanisi 61 

oleagineus 61,132,133 


Xenicopsis  percnoptenis,  new  species 

rufosuperciiiatus G 

Xenodusa  cava li  t 

Xenolechia 783, >;> 

sethiops > 

glandilerella >• 

Xenos  peckii 32  % 

Xestonotus  lugubris < .: 

Xesurus 551, 566,  SV.  >- 

punctatus '-' 

scalprum 56fc  v; 

Xiphocaris 229-i» 

elongata JX 

Xyleborus  biogiaphus 36^  -' 

celsus y 

dispar 3b.'' 

fuscatus X,7, 

planicolUs M,'^ 

pubescens 3K,r 

retusicollis 36,i: 

tachygraphus 3fi.?T 

xylographus a> 

Xyletinus 4!^ 

peltatus 3 

Xylinatorrida S70,3^ 

Xylobiops 4> 

basilaris S 

texana i5 

Xylocleptes  decipiens 36.56 

Xylomiges  simplex 370.379, ss) 

Xylophilus  basalis SZH 

brunnipennis 32,54 

fasciatus 32,54 

Impressus 32,U 

melsheimeri 32,34 

nebulosus 32,  >l 

notatus 4,S2,.>4 

piceus £ 

subfasciatus 32,54 

Xylopinus 52 

senescens 30.s: 

rufipes do 

saperdioides 3» 

Xyloryctes  aatynis 35,4* 

Xyloryctidse 91S 

Xylotenis  politus $6,57 

scabricollis 36.57 

Xylotrechus  colonus 26.53 

quadrimaculatus 25.50 

sagittatus 26,50 

Xystama  fllamentosum 352 

Xysticus  benefactor 215 

discursans 215 

fonnosus 215 

locuplcs 215 

Yakkodal 535 

Yokodai 522 

Yokoeliimadai '* 

Yomegochi W2 

Yorkia 5^7 

Yosogi 265 

Yponomeutidse ^ 

Ypsolophus 771,772,782,852,^ 

906, 912, 919, 920. 922, 926, 927, 928, «» 

bimaculellus 920.926 

bipunctellus «»,«2? 
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YpHolophus  carytefolleila 923 

car>'»foliellii8 920,923 

citrifollellus 920,923 

contubematellua    921 

eupatoriella 907, 912, 914, 925 

eupatoriellufil 920, 925 

flavivittellus 921,938 

grisseellus 920,927 

ligulellus.  872,907,920,921,926,930,988 

malifoUellus 920, 925, 926 

pauclguttelltw 921,938 

pometeliim 921 

punetidiscellus 920, 922, 938 

querelcella 926 

quercicellus 926 

querciella 926 

querclellus 920,926 

quercipomonella 921 

quercipomonelluH 921 

reedella 921 

roseocostelliw 920,926 

niderella 921 

rustlcu8 920,927 

8tramineellu8 922 

stremlDellus 922 

touceyellus 914, 920, 922, 927 

trimaculellus 920,922,928 

trinotellus 920,923 

unieipunctellus 924 

ventrellus 920,924,926 

Yucca  Whipple! 837 

Zabrot^  oblitemtus 30, 52 

subnitens ^ 30, 52 

Zacalles,  new  genus 442, 448, 503 

bryope,  new  species 448, 449, 503 

Zacco,  new  genus 316, 322 

evolans,  new  species 316, 322, 323 

pachycephalus 822 

platypus 322 

Zaglyptus  striatus 85,56 

sulcatus 85, 56 

Zakko 322 


l*age. 

Zanclidw 513,548,563 

Zanclus 549,563 

canescer.s 549,550,563 

centroguatbus 549 

cornutus 549, 550 

montrouzieri 549 

Zebrasoma 551,556,563 

flaveacens 556, 566, 563 

rhombeum 556 

vellfer 555 

Zebrias  zebra 367 

Zeidse 513,511,521,562,566 

Zenoapicea 2?,  4  5 

Zenopsis 514,615,562 

nebuloita 515,562 

nebuloswt 516 

Zeugophore  puberula 27, 61 

Zeus 514,516,519,662,669 

faber 514,516,518,621 

Japonicus 517 

japonicus 517, 562 

nebolosus 515 

Zoerces 480,746,765 

anguillaris 745 

elongatus 746, 765 

vi  vlparus 499, 746 

Zoarchias,  new  genus 443,480,503 

veneficus,  new  species 480, 481, 60S 

Zoarchus 480,746 

viviparus 746 

ZoarcIdBB 743,745,753,765 

Zoarclnie 745 

Zonitls  bilineata 32,54 

Zostera 484 

Zosteropidee 288 

Zdsterops  aurei  ventrls 289 

nicobaricus 288 

palpebrosa 288 

nicobaricus 288 

vcntralis,  new  species 287, 288 

Zygogramma 51 

suturalls 28 
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